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THE WILD BIRDS PROTECTION ACT 


AVE me from my foolish friends,” ought to be a 
“stave in the spring-song of each fowl of the air, from 

the Nightingale which warbleth in darkness to the Dotterel 
whith basketh at noonday. Last year, as is well known, 
a bill for the protection of “ Wild Fowl” was brdught into 
Parliament at the instance of the * Close- time” Com- 
mittge of the British ciation,** and the various 
changes and chances which befell tt before it became an 
Act were succinctly recounted in the Committee’s report at 
the Brighton meeting, printed in NATURE, vol. vL p. 363. 
This bil, as at first prepared and introduced to the 
House of Commons, was framed entirely on the Sea-birds 
Preservation Act, which became law°in 1869fand only 
differed from that successful measure where difference 
was needed, and the penalties, and procedure it pro- 
posed were the game as. those which have proved to be 
so thoroughly efficient in the former case. The minute 
the practical knowledge, and the consideration of 
various interests with which it was originally drawn, may 
be ‘gathered from a few facts. ` Many of the birds it in- 
tended to protect are known in various parts of the 
country by various names, and accordingly all these 
names were introduced, for it was clear to the promoters 
of the bill, though not, as shown by the sdhuel to the 
public at large, that-a man summoned for killing (let us 
say) a Lapwing would never be convicted if he brought, 
as he easily might bring, credible witnesses who ia good 
faith swore fat it was a Peewit, and that they pever heard 
it called anything else. At the same time, that the 
measure might not be needlessly severe, care was taken 
that of those ‘species which bear different names in 
Scotland and England and do not: breed in the latter, 
they should only appear under the name by which they 
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are known in the former. A-few species too, though 


coming strictly under the category of “ Wild Fowl,” were 
omitted because of their making th ves obnoxious to 
farmeys., But the great feature of the bill was its being 
directed to a definite point—the preservation during the 
breeding season of those birds which, beyond all others, 
were and are subjected to cruel ion at that time 
of year—-thousands of Wild Ducks, Plovers, and Snipes, 
being constantly to be found in the poulterers’ shops 
throughout the spring months, not only killed while they 
are breeding, but killed, it is not too much to say, because 
they are breeding, since during that season they put off 
much of their natural shyness and fall easy victims to the 
professional gunners. Furthermore, all who really know 
anything of birds know that it is just these kinds which 
are most rapidly diminishing in number—some of them, 
which in bygone days were most abundant, are now only 
seen as stray visitors. There is, for example, the Avocet, 
the disappearance of which can be plainly traced ¢0 its 
destruction by guoners,* and had we space we could cite 
many similar cases, Then too, nearly all these birds are 
of no small importance as an article of food, and their 
supply to our markets has produced a trade of con- 
siderable extent. 

Now, on the other hand, there are a good many 
enthusiastic persons, of whom we deffre to speak with all 
respect, who have long been under the belief that in this 
country the number of birds generally, and of small birds 
in particular, has been gradually diminishing, and these 
persons wished for a much wider extension of the principle 
of protection than seemed to the “ Close-tifhe ” Committee 
necessary or expedient. Whether their real is according- 
to knowledge may be judged from what we have further 
to relate, but it is very plain that they disregard the wide- 
spread belief in the mischief popularly supposed to be 
caused by many of even our most useful small birds, and 
the fact, which no observer of experience can deny, that 
under certain circumstances, certain birds do a very 
considerable amount of harm—witness Song-thrushes and 
Blackbirds in the strawberry-beds—as well as that it is 


*See Stevenson's “ Birds of Norfolk,” vol i p. 237 and following pages. 
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only careful observation which will convince an unpreju- 
diced man that the harm so done is outweighed by the 
general good. Further, too, these persons overlook te 
impossibility of making people change their opinions by 
Act of Parlament, and it could be only when they becothe 
better acquainted with the great truths of natural history, 
that the desired results woulg follow. An attempt to force 
public opinion in this country generally fals. 

Now this being the state of things when the “ Wild 
Fowl Protection Bill” was introduced by Mr. Johnston, 
the enthusiasts at once tried to make it meet their ends. 
The history of the bill being, as we have said, accessible to 
our readers, there is no need for us to enter upon details, and 
we content ourselves by reminding them that, in an almost 
deserted House, Mr. Auberon Herbert, on thesmotion for 
going into committee, succeeded in garrying, by a 
majority of 20 to 15, an “instruction” to extend the 
protection accorded under the bill to “Wild Fowl” to 
other wild birds, and thereupon the spirit of the Bill was 
` entirely changed, and it was converted from the reasonable 

measure orginally contemplared into one of indefinite 
and general scope. Persons of common sense at once 
saw that in its new shape it woujd be impracticable, not 
to say tyrannical, and notice was speedily given of its 
rejection. Its introducer, however, contrived to get it 
referred to a Select Committee, by whom it was still 
further modified, the objections naturally urged against 
its sweeping clauses being overcome by limiting its effects 
to certain birds named in a schedule, while the penalties 
were diminished. The schedule, it is true, contained the 
names of all those birds originally included in the Bill, 
but miny others were added, though on what principle 
some were omitted and others introduced we cannot profess 
to say. No ornithologist whose opinion could carry the 
slightest weight appears to have been consulted, and it is 
needless to say that no ornithologist was among the twenty- 
three members formimg the Select Committee.* i 
We need not dwell further on historic details, It is now 
evident that the efforts of the enthusiasts—well intended 
as thy doubtless were—have produced a law which is on 
‘all sides admitted to be virtually inoperative, instead of 
the effective measure which the results of the Sea-birds 
Act warrant us in believing that the original Bul would 
have proved. Substantial fines, which would have been 
resonable enough where professional gunners and poul- 
terers were concerned, would have been manifestly cruel 
in the case of schoolboys. Accordingly the penalties 
were, to use the forcible expression we have heard ap- 
plied, “ sweated away” to suit the minor offenders, and 
the Act is almost a dead letter. .Mr. Herbert, on the 
21st of June last, laid a cuckoo’s egg in the carefully- 
built nest of th® British Association Committee, and the 
produce is a useless monster—the wonder alike of the 
learned and the layman, and an awful warning as an 
example of amateur legislation. The forebodings of the 
“ Close-Time” Committee have proved but too true. 
In its last Report we read— i 
“Your Committee cannot look with unmixed favour 
on this measure, It appears to them to attempt to do 


“The pnoted “ " af the Select Committe: do not throw 
much lght op the subject neo schedal + was proposad by Mr Samualson 
On a division the Ow! was saved by 14 Totes io y Uio Heire Sparrow id 
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tos much, and not to provide effectual mes of doing it. 
In their former Reports they have hinted at, if not 
expressed, the difficulty or impossibility @f passing any 
general measure, watchs without being oppressive to any 
class of persons, should be adgquate to the purpose. 
Further consideration has strengthened their opinion on 
thf point. They fear the new Act, though far from LI 
eneral measure, will be a very inefficient check to the 
Seatriction of those birds, which, from their yearly 
decreasing numbers, most require protection, its restrain- 
ing power having been weakened for the sake of pro- 
tecting a number of birds which do not require protection 
atall Yur poomise have never succeeded in obtain- 
ing any satisfactory evidence, much less any convincing 
roof, thet the numbers of small birds are generally decreas- 
ng in this couctry ; on the contrary they believe that from 
various causes many, if not most, species of small birds 
are actually on theincrease. They are therefore of opinion 
that an Actof Parliament proposing to promote their pre~- 
| servatfon is a piece of mistaken legislation, and is mis- 
chievous in its effect, since ıt diverts public attention from 
those species which, through neglect, indifference, custom, 
cupidity or prejudice, are ante a persecution that will, 
in a few years, ensure their complete extermination.” 
We believe that this opinion is entirely correct, bh our 
space would not allow us to adduce evidence in support 
“of it, Mr. Herbert has now conféssed the inutility of his 
handy-work, and some time fince gave notice of a motion 
for the appointment,of a Committee of the House of 
Commons to examine witnesses on the question. Before 
this article appears in print, our readers will know whether 
he gets what he wants. If he succeeds we suspect that 
not much good will follow. The eloquence of the enthu- 
siasts is likely to overpower the reason of the true natu- 
ralists—a race not*prons to sentimentality or given to 
sensationalism, ae ° 
We would observt that the destruction of “ Wild 
Fowl” stands on a vety different foosing from the de- 
struction of “Small Birds,” and if either is to be stopped 
it must be by different means. To check the first we 








believe no measure can be devised so complete as that 
which was last year spoilt by Mr. Herbert, bat, since his 
unhappy success has taught Leadenhall Market that an 
Act of Parliament may be set at nought with impunity, 
it 1s quite possible that a new Act to bee effectual should 
absolutely prohibit, within certain days, the possessi r 
zale of the birds to be protected, irrespective of whether 
they can bs proved to have been received from abroad or 
not. The destruction of “ small birds” is chiefly caused 
by professional bird-catchers, for the numbers killed by 
the gun is in most cases comparatively trifling. The 
outcry that would be raised by farmers and market- 





gardeners, were they hindered from shooting the birds 
they find rifling their crops, would quickly repeal any Act 
which ‘Parliament might inconsiderately pass to that 
effect” But we certainly should have no objection to 
putting the bird-catchers under some restriction, and we 
believe it, would be to their own advantage if they were 
restrainell from plying their art durmg the breeding- 
season. We shall no doubt be condemned by many 
excellent persons, but we cannot look upon bird-catchers 
asa class that should not be suffered to exist. The voca- 
tion of a bird-catcher may or may not conduce to the 
practice of all the virtues, but there is no reason for 





regarding it as essentially and necessarily vicious, Good 
and bad exist in every trade, bird-catching among the 
rest. We congeive that Mr. Sweedlepipes had a right to 
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make his lifng—nay, to be protected in doing sœ as 
long as he did not exercise his calling to the detriment 
of the c nity. Of course this view will not suit the 
spasmodic writers of letters to the Zunes and other 
newspapers with their ‘passionate appeals on behalf of the 
harmless Hedge-Sparrow and the unappreciated Tomtit. 
Who ıs there that systematically persecutes either ? 
Certainly not the bird-catcher even of the blackest dye, 
begrimed with the soot of Seven Dials or Spitalfields. 
Are there not just as many Hedge-Sparrows and Tomtits 
in this country as there is room pr food for?® Are there 
not now many more Skylarks and Chaffinches than there 
were before heaths were broken up and bogs drained, 
plantations made and “vermin” killed by the game- 
keepers? But our excellent enthusiasts cannot see this : 
with them fre alike despfrable and detestable the gar- 
dener who will not believe that the Bullinch is @&ctuated 
by the purest and most benevolent motives in nipping off 
his apple-buds, and the farmer who doubts whether the 
Sparrow's ravages in his ripewing grain are counter- 
balanced by that saucy bird’s services in the cabbage- 
garden. To them all birds are at all times bent7on bene- 
fiting the human races No statement in this direction js 
too gross for such people o swallow. The last we have 
met with is one of the most absurd. Inthe Quarterly 
Review for the present month (p. 402), we read that from 
some nameless moors the sportsman has been driven by 
the vipers, and the abundance of the vipers is owing to 
the extermination of “their natural enemy, the beautiful 
peregrine falcon”! Such a story is not worth refuta- 
tion ; its original teller has said “ that which is not,” and 
thé manewho gravely repeats it is ar idiot or worse.* 
“But now to conclude, we beg leave to offer the following 
suggestions :—~ é 
Ist. That the * Wild Fowl Protection Bill” be passed 
as originally introduced, with the possible exception of the 
sentence whereby fowls proved to have been imported 
from any foreign country are exempted. ° 
and. That a “ Bul for the Regulation of Bird-catchers ” 
be brought in—its chief feature being the absolute prohi- 
bition of bird-catching by means of traps, springes, or nets 
during the spring months—say from Apni 1 to July 1, 
AM that at other times of the year such engines should 
not be used within (say) 50 yards of any highway, 
ard. That the “sport” of Swallow-shooting be abso- 
lutely and at all times prohibited; and finally we may 
add that if a Chancellor of the Exchequer should ever 
take a hint from North Germany and lay a tax on birds in 
cages, we in the name of our Nightingales shell thank him. 


FAUNA DER KIELER BUCHT 

Fauna deg Kieler Bucht. Zweiter Band: Prosobranchia 
und Lamualiibranchia, nebst einem supplement su den 
Opisthobranchia. Mit 24 tafeln. Von H. A. Meyer und 

K. Möbius, Small folio, 139 pp. (Leipsic, 1872.) 
E are rejoiced to see the second volume of this 
excellent “ouvrage deluxe.” Like the first volume, 
the second bears cvident marks of having been prepared 
shied cole dabe aoe ewes: U ligt AORA But tae dopant 

ment of eriticiem i there such a want of competent writers as in 


We aro not exaggerating when we sey that nme out of ten reviews of 
sical works aro written by men who have no sound knowiedgoof of the elements 














with the greatest care. The illustrations are inimitable and 
life-like : we venture to say that no such figures of Mol- 
dusca and their shells have ever been published in any 
country. 

è The introduction to the present volume contains an 
account of the currents, saline ifgredients, and tempera- 
ture of the water in Kiel Bay, together with elaborate 
tables of the latter properties in comparison with those 
in some other parts of the North Atlantic and in North 
Japan, as well as a notice of the peculiarities, distribution, 
and frequency of occufrence of the Kiel Bay Mollusca, 
and relative abundance of the genera and species in 
proportion to that of the Mollusca in Great Britain, 
Christianiafiord, and the Sound, 

The bpdy of the work embraces the subclass Proso- 
branchia (corfprising the orders Cyclobranchiata, Pectini- 
branchiata, and Siphonobranchiata) of the class Gastro- 
poda, a supplement to the first volume in respect of 
the other sub-class Opisthobrpnchiata (ordera Pleuro- 
branchiata and Pellibranchiata), and the Lamellibranchia 
(order Lamellibranchiata of the class Conchifera), wuh 
short diagnoses i in Latin, and full descriptions in German 
of all the species giyen in the work, The admirable 
figures amply illustrate every character of the living 
animal and its shell, some being of the natural sue, and . 
others magnified 300 times, 

We are not told whether any Brachiopod, marine 
Pulmonobranch, or Cephalopod inhabits Kiel Bay; but 
assuming the list to be complete, we find 23 species of 
Conchifera, and 40 of Gastropoda, bemg altogether 63 
species, There are 562 species of Mollusca in the British 
seas. This great difference may arise from the brackish 
nature of the water in Kiel Bay; and to the same cause 
may be attributable the small size of all the Mollusca, 
except Mytilus edulis, which is usually stunted on the 
open sea coast. 

The authors have satisfactorily shown that the genus 
Triforis (erroneously changed by Deshayes to Triphoris) 
is distinct from Certthinm, although belonging to the 
same family, between which and Certthiopside it appears 
to be intermediate. The principal difference consists in 
the animal of 7riforis having a retractile proboscis ; and 
Lovén’s description of 7. perversa was doubtful on that 
point. Other writers on the Mollusca have done nothing 
to help us in the classification of this difficult group, 
The shells are distinguishable by the shape of the mouth, 
which is very peculiar in 7rifori?; and the sculpture of 
the apex differs from that of CertfAswm—an important 
characfer which might have, been advantageously repre- 
sented in the plate before us. 

We hope the authors will not take amiss a few slight 
criticisms. Their Rissoa inconspicaM is not Alders 
species, but A. albella of Lovén. R. octona of Linné is 
probably a variety of ydrobia niva, judging from his 
description and the habitat “in Sveci@ subpaludosis,” 
The species described and figured by Meyer and Mobius 
as È, ocfona has two more (viz, ten) whoils; it is not 
horn-colour, but variegated ; the mouth is oval, and not 
“fere orbiculata ;” and Linné does not mention the ribs 
which characterise the Kiel Bay species. The figures of 
Rissoa striata do not show the foot-appendage or caudal 
cirrus, although it is described in the work. Amepdisphyra 
should be Utricuiys. 
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We wish the authors could have given us some infor- 
mation as to the modas operandi of the Teredo in exca- 
vating its cylindrical tube, ingead of merely quoting 
Katers opinion that the shell is the boring organ, One 
thing is certain, and indeed,has been admitted by Katef, 
that the foot of 7sredo‘is in front, occupying the bottom 
of the tube, while the shell at the same time occupies that 
part of the tube which lies immediately above the foot, 
and is closely pressed against the sides of the tube. To 
suppose that the position of the foot and shell could be 
reversed by the animal, so as to thake the shell lie at the 
bottom of the tube and the foot on one side duying the 
process of excavation, is quite inconsistent with our 
knowledge of the Teredo and of the habits of other 
boring and burrowing Mollusca, Solen, Lardinm, 
Natica, Acton, and many other kinds Ybrrow i in sand 
by means of their strong muscular foot; Pholas 
dactylus occasionally does the same ; and the limpet uses 
its foot only for sane the hard rock in which it is 
sometimes more or less deeply imbedded. The gradual 
enlargement throughout of the tube of Teredo, especially 
at the opening (where the siphons are placed), cannot 
possibly be caused by the shell, which invariably lies at 
the other end; and the prickles which cover the. surface 
of the shell, and enable it to act as a fulcrum or Avint 
@apput, could not be renewed if they were continually 
employed in rubbing away the wood. There can scarcely 
be a question that the foot is the sole instrument of per- 
foration in Teredo, as it is in Solen, Pholas, and Patella, 

J. GWYN JEFFREYS 





OUR BOOK “SHELF 


The Studenfs Manual of Comparative Anatomy and 
Guide to Dissection, Part I. (Mammalia). By G. H. 
Morrell, M.A. (Longman and Co.) 

THIS work is in two parts, which are of such different 

characters that they must be considered separately. The 

first is intended to include a short and complete summary 
of the main facts of the anatomy of Mammalia. This is 
a larg® undertaking, and one which a resident in Oxford 
has not full opportoainss of completing ; for the ad- 
vantages in place other than London, are not 
sufficient to le any single student, however enthusil- 

- astic, to get familiar with many of the subjects discussed. 

There is a want of vividness and point in many of the 

statements, several of which are too inclusive. Referring 

to the lobulation of thg kidneys, the seals and whales are 
mentioned as presenta but why are the ox, otter, and 
thinoceros omitted ? s peau of the stomach of 
the chevrotain is not referred to, an all we can ppssibl 
infer as to that of the peccary or hippopotamus is that it 
is constricted into ve or three portions, which is un- 
es not eoqugh Half a page only is devoted to 
iarities o! ‘gate throughout the class, and that 
a saan D called itt ple, while that of the Ruminants is 
included amo he: multifid. The spleen of the mar- 
supials is stated erroneously to be bent or bilobed. 
ut the great FAR PEREDE P of the work 

is the omission of the description o me a 

. which eT, of ent could m e us f 

prore is) in anyway. it engenders 

p ot the phe good in ay way. Fon e younger 

aA as to ARTEA of structure, which if they 

wero treated ary routine, would, as they un- 

doubtedly are among medical students, be looked upon 
in nothing but a common- manner. 

The second portion of the work, the gulde to the dis- 


secddons of the brain, heart, &c., of the sh@&p are excel- 
lent, and will be found of great value ; they have long 
been wanted by teachers. A carefully compiled synopsis 
of the cerebral convolutions in man and the higher apes, 
from theework of M. Gratiolet, terminates the book, 


4 
Acalinie Royals de Belgique, Centitme Anniversaire o” 


de Fondation, Two vols. 
1872.) 

THESE two stout volumes, intended as a memoria 
T Deo Aa of the ee anniversary ie 
e an emy, treat of a t vanety o 
interesting find valuableanatters, The Belg ise fine 
of Science, Literature, and Art was founded by Marin 
Theresa on December 16, 1772, but as EN is not a 
very suitable month for a great public gathering of men 
from all of Europe, Academy held its aE 

fête on May 28 and 29, 1872 apd it did it re Kinyo 
aaa on both days of H Majesty the 

lgian$, who gave the opening address, and ranei 
members and friends on the second day in his palace at 
aeu There rae pan a the ESE distin- 
guish uties from e countries of E e 
and R AnA, and altogether it seems ia have 
been a success. In these volumes will be fofind 
a detailed account of all that was said and done, 
werbatim reports of all the speeches made, and of all the 

interesting papers read. The,Academy began to make 
preparations for the Go celebration in 1869 by the 
ap 
pointed members of the verious classes of science, litera- 
ture and art to prepare popes iving accounts of the 
work done in these from the commencement, and 
others to do the same for the various literary, antiquarian, 
artistic and scientific pane with which the Academy 
deals. From this if may be surmised that these two 
aoe contain oO f vey great value indeed. = 

er is by telet, giving a 

pagen) of the history of the thst century of the he Acen. 

ut the second volume wyll be the more interesting of the 
two to scientific men ; we can only indicaft its contents :— 
Astronomy in the Ro Mile Robe of Belgium from 1 


(Brussels; F. Hayez 
, 


to 1872, by M. E. ; Report on the Mathema al 
worka t thp Academy dating th e same period, by M. J. 
M. de Tilly’; in the Physical Sciences, 


Meteorology, ad Physical Geography, by M. J. Duprez ; 
Report on works in Chemistry, by M L. G. de amak 

Report on works in Zoology, by P. J.van Beneden ; 

on works in Botany and egetable Physidiogy, by M. E 
Morren 

MGD 
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LETTERS TO THE EDITOR 


[The Editor does not hold ki. Aiie is hated A ate ides! ddl 
by Ais correspondents, Ne notice 1s taken of anonymous 
communicBiions, | 

Biela’s Comets 


THE present note is d to show that several comets 
move in nearly the sume t with that of Blele ; that they 
probebly ari dha sles ay group; ana that, after 

their first close to each 


by piter. 
1. Was the comet of I2 idenhcal with that of Bida?— 
The mean of the seven consecutive Sn sane 2 


perlods 
Gee eae ean gat 
on pasage 


us to July 2, 1805--six months before 


of 1806, In other words, the mean period 1772 and 
1606 wan greate hiy abont thirty seven da than that 

1806 and 1852, ne a 
succeeding the computed, 


ia apparition of 1772 have not 
seems very ely, however, that the difference of periods 


ioe on works in Geology and Mineralogy gh,’ 


‘ 


tment of a commission, This commission ap- . 
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comet of 1772 was not that of Biela. 

2, The a e ti bee dome 

wobable member of the Piela This body, discovered 

Be bao T a "aw elements’ us gona tod 

Hag resemblano fo those of Blela’s 

Gere the longitudes of the e a tgs 
1". There can be Httle doubt that 

origin, with the comet of Biela. 

. 3 The companion of Biela, observed in 1846 and 1852, is 
another comet of the same cluster. The fact that several 
cometary Masses move by cre almost Mee may ets 
plausible explanation of the division of Biela’s arc 

one member of the group overtakens by another they were 


approaching elion in 1845, and was their separation after 
the phenomenon observed at that epoch? 
Deine comet A ogson, at Madras, on December 


eas 1872, may have ates member of the same 
family. Its nearly three months 
after the Hm? computed for Sa Bil gf Biele. Prof Newton has 
remarked + that so great a lengthening of the period ceald not 
ey Se by planetary perturbation. 
cek has shown] that certain comets have been asso- 
clated in groups before entering the solar domain. When 
the members of such cometary systems are widely separated, 
they may pass round the mun in very different orbits. The 
conta | owever, which constitute the Biela cluster must have 
entered onr at small distances from each other, since 
their orbits are nearly coipcldent. These orbits, between 1 
tude 255° and. 205%, paas wi no great distance of that o 
Jupite. The group had made its first perihelion pas- 
sage in a parabolic orbit Receding from the sun, it fell under 
the controlin influence of Jupiter ; “the comets had various 
ion to the planet, and hence the orbits resulting 
A e TA y different. 

We might regard the comet of 1772, companion of Biela, 
and Pogson’s comet of 1872, as probably identical, but for the 
small increase of distance between the two Biela-comets in the 
inter raliko 1846 to 1852. The period, would be about 2456 


thê comets of this cluster have been moving in their pre- 
sent orbits but a comparatively ffprt timo is rendered probable 
by the fact that no two of the mem hitherto detected haro 
become widely separated, and notwithstanding the fre- 
quency of the return to the meteoric dærıs is much 
less diffused than in the case of gther known streams, 

Wete all the members of this cluster originally united in a 
single comet, or did they outer dhe solar spem as a group? To 
this question, perhaps, no satisfactory answer can yet be given. 
It seems probable, however, thet the united masses hare 
formed a somewhat conspicuous object, too brilliant to have en- 
tirely escaped observation. DANTEL Kirxwoop 

Bioomiigton, diana, April 15 
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Earthquake in Dumfriea 

WHILE sitting in my lonely house in « retired bat beantiful 
en of Dumfriesshire, I was aroused on the evening of Wednes- 
day 1th current at ten mite to. ten dock, by one of the 
ost singular noises ever I had listened to. Mae Gee e 
somewhat like thunder, Dat it aid net zise and fall in pitch, It 
ted, perhaps, for twenty seconds, was panied by a 

plight tremaor, At fiat Ithonght it was a two hired carriage 
and at a lumbering and hen, witk mie helg. 
tiom f took it ior tinder, Paes r eee 


erally recognised as earthquake. The 
Perel pin aome balus, d a eters 
Moton, Penpont, Glencairn, and a eaa 
ieee Tam sfe to my, of ten miles Dr, GHerton of Thorn: 
hill Museum felt it ss a rode ahock. In Tynron village there 
was some alarm, as one family thought it was the wall of the 
churchyard that had fallen. ot Urner Bittadale Althoreh f 
shock was felt in some parts of U Nithsdale. Although I 
have resided fot aay years i Da hire, these are the only 
occasions on which there was any surmise of an earthquake. 
Tho local papers have seid almost nothing about it, but I am 
sure this will interest some of your readers. 
Tynron School, April 23 
yet Noya 


i Motahiy a e Reet et IXY Ps 243. 


J. SHAW 
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could this be counted for, We conclude, therefore, thatehs | Rast India a 


àÀLtow me to make carson painon 1 (in addition to 
ose of P.L.S. and Prof. Ngwton), wi to the disposal 
a ae Cie tren ous. It seems 
te me to be one of the greatest popular delusions, that specimens 
of natural history necessarily lofty and spacious 
exhibition ina useful manner, 


peli for their preservation 
hold, on the contrary, that, with few exceptions, they far 
better serve educatlonal and scf€ntific purposes when arranged 
in ordinary apartments. All the scientific work in the British 


Museum is done in small rooms; and the palatlal eries with 
their crowded of 8 and miles of glass cases, 
however instiuctive they may be (or be made) to the 


public, aro a positive hindrance to scientific work. Iam very 

much mf&taken if all the India House natural history collections 
might ot be suitably placed in two or three eT miting 
rooms, and so arranged m cabinets and boxes as to be more 
El penimt ior reference and study than they have ever been. 
The rent of a mederate-sized house in an airy situation, say 25%. 
with an equal sam for the salary of an efficient Curator, and n 
small t for cabinets and tho books of reference, 
is all required to make this interesting collection 
completely accessible to all who wish to consult it. Eve 
one interested in Indian natural histéry would then visit ıt. It 
would again recelve gifts of collections from travellers, Indian 
Officers, and other interested in the natural history of 
the Hast ; and its increase in value from this source alone might 
go far towards furnishing a ible equivalent for the expense 
incurred, while it would y renderethe collection a better 
representation of the Indian fauna than it is at present, and more 
worthy ofa place, at some future time, in the proposed grand. 
Indian Museum. 

Such a modest establishment would also, I believe, do much 
good by showing at how amall an a really useful 
scientific museum may be kept up, and would thus encourage 
the formation of local museums in cases where 20, 000/, or 30,000/, 
cannot be reised for a building. It would not, of course, be a 
show museum for the meducated public to wander and in ; 
—the British Museum serves that purpose, But it would prove 
grau superlor to any such meie exhibition, as a menns of 

definite informatio on Indian zoology, and enabling 
any m t mquirer to obtain some iden of the many wonder- 
ful and beantifal forms of hfe which characternse, whet is at 
once the smallest and the richest in in, propordon to its extent, of 
the great zoological reglons of the g 
‘a élrnep R WALLACE 

IT will be greatly to be regretted if even your tions are 
adopted asa remedy for the present neglect, and the claims of 
sclentific men and of the public at for a Government 
museum be,abendoned. It is very d e for Indian bfterests 
Taa e D as eam as before, connected with the Indian 


fei is ee accommodation in the sky-parlours, with casual 
access wa a lft, is gren for the industrial collections so well 


conducted by Dr. Forbes Watson, and which collections, ns 
chairman of the Indian Committee of the S of Arts, I feel 
Eo ree ern R Ogland and to 
There is no solid d for r Jetting the 
They in the way the property of the Levant Can. 
pany, attempted to shirk the rights and obligations, but 
were compelled to maintain the public buildings, churches, hos- 
pitals and burial: at Constan m &, It 
must be owned they constantly attempt to. evade tho obliga- 
tions. 


Teg edie age ti araga ha aei of the old East 
India Company, of which they havo acquired the territory, 


‘houses, property, prerogatives, &c., and they must mmulta- 


neously accept every obligation, and moral. 

This was a museum for the service of land and the service 
of India, and there is no reason why it should not be kept up. 
There i it is true, a growing licence in this day for representing 

and oppressors of India, whereas the peace, pros- 
progress of India have been created by us, and were 
we ages ‘withdraw, would be destroyed by the sanguinary conflicts 
of the various races of conquered and conquerors constituting the 
na, 
o ought to stand on our right to share in the 


of 
India as a tous Besides, for the ral 
of Inċia, the collections ae t up by Englishmen, for there ty 


6 ` 
not the requisite knowledge among natives in India; the work 
must be done in this safer climate, and the specimens can be 
better preserved here than in the museums of the hot plai 
or those which may be formed 1e theidamp reglon uf th 
hills. YDE CLARKE 


St. George’s Squme, S.W, 4 


Instinct 


Moving Pa Circle 

IN your last week's number a letter appeared with the initials 
N. Y., in which it was stated that itis believed in North Ame- 
rica that a Jost man always strays in a circle towards the left. T 
may mention that whilst ang in a woody and hilly part of 
the New Forest, I found, to my great ‘astonishment, that I had 
described a complete circle, and it was towards the 1 My 
father also tells me that he has been informed (although under 
what circumstances he does not recollect) thet the same idea 
obtains in Australia, It has been ted that the reason of 
this fact (1f fact it is) is, that the right mde of thetbody 1s stronger 
than the left ; in confirmation of the truth of ths explanation, it 
is worthy of potice that Dr. Wm. Ogle (in a paper on Dextral 
Pie-emmence, Aledico-Chirurgical Transactions, vol lv.) finds 
that men are right-legged as well as nght-handed, although the 
rule bas not so universal fn application, One of tho points 





adduced by him in evidence is that bootmekers generally find the 


right foot larger than the left 

If any of your readers who have strayed in a similar manner, 
would take the trouble to write to you merely stating whether 
they wandered to the rftht or the left, ft is ible that a suffi- 
cient body of facts might be collected el to confirm or dis- 
prove this cunous belief. ý Gxoror DARWIN 

Down, Beckenham, April 29 4 

Perception in Dogs 

PERIIAPS you will think that the following story of a Mentone 
dog, Pietrino, worth adding to the similar stories which have 
ap in your columns :— 

e Archduchess Marte Régnier passed the winter of 1871-2 
at the Hotel Victoria m Mentone. While there she became 
much attached to a spaniel belonging to M. Milandn, the land. 
lord, and on her return to Vien in the spmng she took the 
dog there. Not long after, the dog reappeared at the hotel in 
Mentone, having 1eturned on foot a distance of nearly one 
thousand mules over a country totally unknown, excepting 
having once traversed it by ra. The fatigue caused the poor 
fellow to die a few dayg afterwgrds, and Pietrmo w honoured 
with a grave and a monument in the hotel gardens. 

I send you a Fiench paper containing the same facts. 

Jauges B. ANDREWS 

Ville d’Adhemar, Mentone, April 17 

Puruars the following anecdote on the mstinct of dogs, 
. which has lately come to my knowledge, may prove of interest 
to some of your readeis. 

A family residing m Yorkshire possessed two d one a 
mastif, and the other n small dog. Theowner, visiong Hastings, 
took the little. dog with him, and at the house where be stayed 
there was a larger animal, who, din ding the laws of hospi- 
tality, woefully maltreated his youthful vuor. The little dog, 
upon this, disappeared, and in a few days returned, bringing 
with him the mastuf from Yorkshire, which set upon the [Tastings 
dog ond thrashed him to wyhin an inch of his hfe. , Having 
eens this piece of retributive justice he ietuned to his 

ome in the noith, while the little dog stayed to rejoice over his 
fallen antagonist. A. Percy SMITH 

Rugby, April 18 





Prehistoric Art 


Mr. Szar.e V. Woon’s inquiry (NATURE, vol. vil. p. 443) 
whether any existing race of savages is capable of depicung 


ammals with the spint and fidelity of the sup con-" 


temporary iepresentations of the mammoth is a most per- 
tuent one, but must be answered m the affirmative. 
In the Atlas to Gustay Frisch's work on the 
Aborigines of South Africa, just published at Berlin, will be 
found reproductions of delmeations of emmals, executed in 
caves by the Bushmen, which are certainly equal to the carvings 
and tracings of the prehistoric period. e ongmnals are usually 
pated, but sometimes carved or scratched in sandstone or some 
other soft material, Frve different colours are employed; the 
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objegts represented are usually the animals indjgenous to the 
country, bot the human is occasionally introduced, and 
since the arnval of the European colonists, h and even 
ships have been added. It is most remarkable to find the Bush- 
men in this respect so far in advance of the comparatively 
civilised fegro, who has never of his own impulse produced 
enyiping approaching to the ment of these designs. Perhaps I 
somé of your contibutors will be able to state whether any cor- 
responding difference exists in the gerebral orgamsation of the' 
res ve races. RG.. 
ndon, April 19 


. April Meteors 
In continouatlon of my réport sent you yesterday in reference 
to the April meteors of this year, I deme to add the following. 
The evening of April ar being clear, a watch was sustamed 
from 9È to 124, during which time 14 shooting-stars were seen. 
These, with the 20 observed on the two previous evenings, make 
the total number seen 34 in 74 hours of observatign. The de- 
tails of the meteors noticed om Apti 21 are as under :— 
° 


” 


Rob Dato, Tume Begummg. E S 
No. RA D RA 

at aw Apmis: .. 98 1} mag. * 266? Of a30 gh 
aan » — gio end mag > #99 wit z9 3+ 
a3 u ~ 9% yd mg * zo + 3 zr 
Bh m ” = 94t gel mag * stg r+ o + 
BS wn „no om 957 endmag K 96300 go + m8 p + 
a n ~ ++ Tous grd mag * 273 s+ 87 a+ 
as » om Ig 4th mag Ke zs 68 + 308 60 + 

ots 3 ow. to ze th mag Æ s64} Gr + ass 4 + 

om .. » = Toso qth mag *K f9 S+ 339 + 
JO wn no = my a Lymn sa sst 9 gt 
Ji w i = 1x16 grd mag ™& s 49 + o sit 
Ba m ome ILa 4th mag k ss rg + 3 m+ 
er n w TE 40, 3d mag. *& 5 +- ao 4t 
U noom ras gh mag. K 34y g+ wmo gt + 
Nos 22, 25, 26, 30, and 31 were from the radiant near a Lyw. 


On April 19 and 20 the largest proportion of meteors were 
Lyraids, but on April 2r they were in a minority. Nos 21, 23, 
24, 33) and 34 weie conformable to a radiant at o Draco 
R.A. 283°, D. 59°+, and it is worthy of note that on the two 
ing nights there Were no indications of this radiant point 
o sum up my recenPobservations, it would seem thet fron? the 
various meteoric tracks noted the April shooting-stars of this 
year had three well-marked centies of radiation, viz, (1) near 
a Lyree, (2) near Arcturus, eand (3) at o Digconis (R.A. 283°, 
D. 59+). There were also evidences of at least two other 
radunt points that, owlng to the paucity of meteors, conld only 
be Sree ee iz. (1) near ¢Dracoms, and (2) 
near a Crap e brightest meteor seen on April 21 was a 
Deine t e rb 7™ I path was accurately fixed. The 
meteor first appeared at 1° N. of 3 i, and travelling to N, 
disap in a small triangle of stars 5° N. ofa Cygni. Several 
of the meteors emitted sparks in traversing their courses, bul the 
maj were small objects of very brief duration. 
oing particular (taken ın conjunction with my pre- 
vious letter) may be useful in determinating the radiant posae’ 
the April meteors, especially with regard to those -diver 
from , which, I believe, me considered Identical aa 
Comet L 1861. T fixed this pout at R.A. 274°, D. 37+, which 
is neaily of accord with the result of Karlinsk: (1867), R.A. 
2782 D. 34° 54+, and of Prof. A, Herschel (18243, RA, 
2775, D. 34° Ot. 


Bristol, Apol a2 WiLL F. DENNING 





A proposed new Barometer 


Ix the number of the PAiosopkical Magasine for May 1871 is 
an aitigle by Prof, Heller, of Ofen, rendered (carelessly enough) 
from Poggendorfi’s Annalen, desciibing a balan tted with 
nearly equal weights of very different volumes, which be pro- 

asabarometer. He says that the principle on which it us 
ounded ‘‘has not hitherto been used in barumetric measure- 
ments.” This is not quite correct ; a balance, absolutely iden- 
tical in principle, is descnbed by Boyle in vol. L p. 231, of the 
Philosophical Transactions, under the utle of “A new Statical 
Baroscope.” It would seem that the practical difficalty of keep 
mg it m accurate adjustment has been ond still will be a bar to 
its use in the way the two inventors have propo ed ; otherwise, 


it mught perhaps be advantageously employed ın mountain sw- 
veys ; it would, at any rate, be free from many of the objections 
to the aneroid. 


Considered, however, as an exact barometer, I would mains 


. 
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pringiple is altogether erroneous, asit 

does on the assumption that the pressure of the atmosphere is 
purely a fanctlog of its specific gravity or density. This is not, 
true, for pressur may vary within wide limits, whilst the density 
rerfiains unchanged. Experimentally this might be shown by 
patting, say, an aneroid amd a ce, such as I hyo been 
Nipetbiig of, in a large glass versel, winch can be made air- t 

hen closed. Under normal conditions the two will at 

register the same pressure ; hut if the temperature is sufficiently 
increased or ished, the increase or diminution of elastic 
foice will manifest itself by the anerold ; but as the density re- 
mains unaltered, eae show no Does such 
an experiment at correspond with any observations ? 
I think so, in, of course, a lumited ct. I£ the loaver part of 
a column of sir is heated, its expansive force will push the ad- 
jacent alr outwards and upwards; bat as it does so, it has to 
overcome a certain amomt of inerte ; to do this requires time, 
during which, as the volume of the heated air does not increase 
in proportion to the temperature, the elastic force does, This 
ought to be shown by the baroweter ; I thmk it often is, but the 
barometer is a sluggish instrament afbest, and ita indications me 
undoubtedly wanting in quickness, and therefore in cas. 
Still its principle is correct ; so is the principle of the anerold, or 
of Bourdon’s meter (on which there is an interesting paper 
in the Quarterly Journal of the Meteo ical Society for 
„Aprl 1872), though practical difficukies s m the way of 
theirgse becoming general, But the tangent balance is not 
capable of measuring stmosphenc tension, except when that ten- 
sion depends on d one; and this is frequently not the 
case-—-perhaps never. J. K. Lauguron & 
Aprl 23 


tain that the p 
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Acquired Habits in Plants 

AT p. 446 of NATURE, J. G. records ae‘‘dog violet” which he 
thinks has assumed an unusual form. As there are several plants 
called ‘dog violet,” and as one of them does in favourable 
situations attain a very connderable height, it would be interesting 
to kpow what was the species observed by the river Aled. The 
Viola canina (V. riwmiana Reich), m one of its forma which 1x 
probably a distinct cies, has flowering shoots which some 
times atten a foot m length, and if supporféd by the surrounding 
vegetation do sometimes stand nearly upnght, If this was the 
ar age ae J. G. only found « mae than usually strong 
orm. C. C. BABINGTON 
e 


e 
The Zodiacal Light 
Mx. BackHouse asks if the pbeervations given in vol iii 
p- 203, afford any proof that the Zodiacal Light is not a lens- 
shaped disc of light enveloping the Sun 1f this theory were 
correct, and the sun enrelo in a continuons mass af ght. 
reflecting matter, whenever the light is seen im the evenmg 











after sunset, it t to be also seen in the morning before sun- 
rise, of the same i at the same angular distances from 
the gun, espec ehen. ose distances are small, for then the 


effectof an elliptical form in the section of the envelope by the 
P of the ecliptic would be almost entirely eliminated. 

The results of observation given mm most of our hand-books of 
astronomy are therefore directly at variance with this theory, 
and I did not consider it necessary to allude to it before. 

Jamaica, April 6 MAXWELL 








ON VENOMOUS CATERPILLARS * 


OISON and venom are often used as convertible 
terms. I do not understand them to be so, Poison 
properly means something which injures the system by 
introduction through the stomach. Venom, something 
which injure® by introduction unto the vascular system 
through lesion of the tissues, Most poisons are also 
venoms ; whatever injures, if introduced into the stomach, 
will most probably also injure ifintroduced directly into the 
blood. But the converse is not true: most venoms are 
not poisons, that is, itis not by digestion and assimilation 
that they work, but by entering the vascular system from 
without. Itis said that you may swallow the venom of 
the rattlesnake with impunity; and I imagine you may, 
if it does get absorbed through the mucous membrane ; 
but Dr, Fayrer’s experience, lately published, of the effects 


* A paper read ai the opening of the Kensington Entomological Society 





of the semi-swallowing, which occurs in extracting the 
venom from a poisoned wound by sucking, would rather 
seem to show that such extremely virulent venom would 

etrate the mucous mefabrane, and act as if actually 
witroduced by a wound, his throat having become dange- 
rously ulcerated from sucking the poison from the wound 
ofa man bitten by a cobra. Thére ıs yet another way 
than swallowing or being wounded, by which venom ma 
injure, and that is through thè nervous system, by appli- 
cation to the skin. This is the way ın which the nettle 
must sting. In that case there is not the smallest lesion in 
the skin, and if anettle were artistically made to touch the 
open surface of a gaping wound, it would not sting at all ; 
neither js it by mechanical irritation that the pain is 
caused. The nettle has a venom gland, as well as the 
rattlesnake, and it is the application of this venom to the 
delicate termination of the nerves in the skin which pro- 
duced the Pain felt. 

The subject tp which I invite the consideration of the 
Society this evening is whether any insects possess simi- 
lar power of injury to that of the nettle. In ordinary 
cases the venom of insects is applied by a puncture in 
the skin, into which the venom 1s*introduced by an appa- 
ratus provided for the purpose. But for along tame it 
has been said that certain caterpillars sting like the 
nettle, although the authorities have for the most part 
been too vague to allow ys to be very gure as to the fact; 
and supposing the fact to be true, it been argued that 
the pain or annoyance was merely the result of mechani- 
cal irfitation of a similar nature to that which medical 
men sometimes meet with in hairdressers, or rather hair- 
cutters, where minute portions of the cut hair of their cus- 
tomers work their way into the skin below the shirt-sleeve 
and give rise to a painful and irritating sore on the wrist. 
Two passages which I shall take leave to quote, will bring 
the question, as it at present stands, pretty fairly before 
the meeting. The first is from a paper by myself on the 
geographical relations of the chief Coleopterous Faunas, 
which was published in the Linnean Society’s Journal 
for 1870 (p. 55) :— 

“ A very remarkable African affinity in the Lepidoptera 
has been mentioned to me by Dr. Welwitsch. It is plain 
that an affinity to any enus adow with peculiar pro- 
perties is rendered doubly certain if the supposed allied 
species possesses the EA neha There is a Lepidop- 
terous insect in Australa, the larva of which possesses re- 
markable poisonous powers. It has been pamed Dorato- 
phora vuluerans. Such insects also occur in South 
Afnca. Livingstone speaks of a cateipillar called sega 
as producing fearful agony if a gore is touched with its 
entrails, r. Baynes, ın his © Explorations in South-west 
Afnca,” speaks of another, or perhaps the same, which 
he calle the Aaa, and which 13 used as a poison for their 
arrows by the Bushmen ; and Dr. Welwitsch had a per- 
sonal experience of the severe swelling and pain in every 
part of his body which he touched with his hand after 
collecting specumens of a caterpillar against which he had 
been warfed as poisonous. He had in consequence of 
the warning carefully avoided touching them, shoving 
them into a phial with a straw ; but whether he had inad- 
vertently touched them or fingered the l@ives on which 
they had been feeding (which he collected for examina- 
tion), he and his servant were both laid up helpless for 
two or three days. His specimens of the caterpillar 
were lost; but among his Lepidoptera Dr. Fendler of 
Vienna, who has undertaken a description of them, finds 
no less than four species of Doratophora, and these, 
doubtless, are the perfect insects of species of the cater- 
pillar, from one of which he suffered.” 

The second ora which I wish to quote is from a 
paper by Mr. Roland Trimen, Notes on the above paper, 
and also published in the Linnean Society’s journal It 
is as follows :-— 

“At p. 55 Mr. Murray notes what he considers ‘a very 
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remarkable African affinity’ in tha Lepidoptera of Aus 
tralia, in reference to the case of the larva of Doratophora 
valnerans Lewin. The instances which he cites as anal 
gous, however, are very di t in character, for 
' quotes the mention by Livingstone ‘of a caterpillar callgd 
iewra, producing fearful agony if a sore is touched wA 
tts entrails’; and the statement made by Baynes and 
other travellers, that a cial part is used by the Bushmen 
. to poison their arrows, It I$ evident that, if a caterpillar 
be used at all for poisoning arrows (concerning which 
report my inquiries have hitherto been attended by no 
satisfactory result) it must be the intestines or juices of 
the animal which are so employed. But the case of 
Doratifera vulnerans is the common one of ( pears 
to be mechanical) irritation, by means of clusters of 
spines, a defence possessed by many caterpillars, not only 
in Australia and Routh Africa, but throughout the globe, 
and of which the larva of the Euro C&ethocampa 
processionta ents a familiar example. e Duncan (Nat. 
Libr, Ent. vol. vii. Exotic Moths, pp. 181-2. pL xxii f. 5) 
represents the larva of D. vulzerans as possessing four 
fascicles of rufous spines, exsertile at will on both the an- 
terior and posterior po of the body, and quotes Lewin 
to the effect that the wound inflicted by the fascicles is 
very painful A ing to Mr. Murray’s account it 
would appear that the can larvz, from the handling of 
which Dr. Welwitsch experienced such suffering, were near 
allies (if not actually species of Doratyfera) ; and the con- 
clusion is obvious that it was by fascicles of spines that the 
pain was occasioned—not an uncommon case in the 
warmer parts of the world, and one by no means indi- 
cative of any special relation between Lepidopterous 
faunas of South Africa and Australia.” 
Mr. Trimen is obviously right as to the absence of 
analogy between the venomous NES of the cater- 
. pillars spoken of by Livingstone and Baynes, and those 
met with by Dr. Welwitsch, and it was a slip on my part 
to collocate them together; bwt I am not satisfied that he 
is equally right in referring the pain caused by the species 
of Doratephora to mechanical irritation. He gives no 
facts in support of his assumption to that effect, and 
the facts communicated. to me by Dr. Welwitsch ~ 
ing the insect from which hg suffered scem to me wholly 
inconsistent with that supposition. It may be supposed 
from his and my silence that we acquiesed in Mr, 
Trimen’s views. But it is not so, When Mr. Trimen’s 
papt so Dr. Welwitsch spoke to me upon the 
poa and I urged him to communicate to the scientific 
world faller details of the incident than I had given, and 
I understood that he intended to do so in any account of 
the insects collected by him. I therefore did not feel 
warranted in speaking, which I now t, for as with 
much else that he had on hand to do, his life has been 





pa away from fs I should not like an erroneous im- 
paion to exist as to the facts; and although I have 
ittleto add to what 1 formerly stated as communicated by 
him to me, I should wish to repeat it more precisely, and 
to say that Dr, Welwitsch himself was firmly convinced 
that it was nota case of mechanical irritation but of a 
special virus of ‘unusual potency. 

In the first place, then, Dr. Welwitsch had heard of 
this noxious caterpillar before he met with it—the natives 
knew it well and dreaded it. In the next place when he 
pe aas mo it his native attendant warned him of it~ 
and they took every precaution against touching it ; they 
plucked leaves on which the caterpillars were feeding and 
guided them from the leaf into the wide-mouthed bottle 
or vessel he had to carry such specimens home in. Th 
also took specimens of the plant on which they were feed. 
ing. I suggested to him that the sting might have been 
in the plant, but this he was positive was not the case, 
The virulence of the venom was such that by the time 
they reached home in an hour or so after, every tender 
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ss poe for him to do it himself Now that he has. 
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of their body which they had tou with their 
ihe had become swollen and inflamed; their eyes 
were closed up, their lips and cheeks swoken as if they 
had been assisting (as principals) at a prize fight, and the 
consequent fever was so great that they were laid upy 
unable to move for two or t days ; and when they di 


ge% up he found that their attendants had bundled out ofg#” 


the house both the caterpillars and the plants on which 
they fed. Now it seems to me that mechanical irritation 
is a wholly inadequate cause for such extreme inflamma- 
tory action. Mechanical irritation may go a certain 
length, but there are bounds beyond which we must look 
for some other explanation. 

But first we want more facts and more examples, I 
exhibit two caterpi apparently different species, which 
T have received from Old Calabar, given to me with a 
notandum as reckoned injurious if not venomous, but my 
information as to them is too vague to allow me to cite 
them as positive examplas of tenomous caterpillars. And 
I also®how one from Brazil which I have received from 
my friend, Mr. Fry, which he informs me bears a very 
bad character in Brazil, Both of these, indeed, all to 
which this property has been ascribed, are hairy cater- 
pis ; but then it is omlyfbairy caterpillars that seem to _ 

ave the necessary apparatus for stinging—all s g 
lants, so far as I know, are hairy. If the caterpil 
ave a special venom, then, as in the nettle, there should 
a gland at the base of each hair, which should be 
hollow, and the spines in mot, if not all, our caterpillars 
are hollow. I know of no physiological reason against their 
being so made, In the skin of the newt there are pores 
which exude an acrid irritating fluid. If a hollow hair 
were m over the pore with proper muscles, we should 
then have a parallel to the supposed case. 

But, ag, I said before, we want information as to “the 
existence and amount of this venomous property, and the 
chief object of this ‘paper to-night is, after eliciting the 
views of the meetifig, to su t to those whoemay have 
the opportunity, the Bp es ae of making observafons 
on the point. A, MURRAY 





ON SPACE OF FOUR DIMENSIONS 


WE nfay defint space as that which indicates and 

Measures the extension of the Universe. We may 
determine the form and position of any material object 
by assuming three infinite planes, fixed in infinite space, 
and at nght angles to each other. Space then is the 
room occupied by matter, or included between dj t 
masses of matter; and, as such, we know of it on 
possessing three dimensions :—length, breadth, thick- 
ness, 

Descartes (Principia pars. 2, “ Quid sit inm, sive 
locus internus”) remarks, “ For, in truth, e exten- 
sion in length, breadth, and depth, which constitutes 
space, constituted body; and the difference between them 
consists orfly in this: that in body we consider extension 
as particular, and conceive. ıt to change with the body ; 
whereas ip space we attribute to extension a generic unity 

am unitatem), thus after taking from a certain 
space the body which occupied it, we do not guppose that 
we have at the same time removed the extension of the 
space, because it appears to us that the same extension 
remains there so long as it is of the same magnitude and 
figure, and preserves the same situation in respect to cer- 
tain bodies around it, by means of which we determine 
the space.” 

Gauss used to say that one of the ha 
fature life would be the amplification of his conceptions 
of space; the realisation of that which he had once 
known as space of three dimensions, as space of four 
dimensions, For just as we can conceive of beings “like 
infinitely attenuated book-worms in an infinitely thin 
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sheet of papgr,” which can realise space of only two 
dimensions, $o also we may conceive of beings capable 
of realising gpace of four dimensions, Prof. Sylvester, 
Dr. Salmon, Prof. Clifford. and others, e indicated ın 
sdme of their profoundest mathematical demonstrations 
that they possess “an ‘inner assurance of the rtality of 
“wy transcendental space.” We desire now td bring forward, 
with great apology to the mathematicians for our temerity, 
some ideas, which we beKeve may enable even the least 
mathematical amongst us, to realise,—faintly, indeed, 
and very dimly—the possibility of existence of space, 
other than that which we now occupy. ‘This we propose 
to do, (a) by attempting to realise a conflitiog of lute in 
space of two dimensions, and (Afby adding the element 
of diverse motions, to our already known) space. 

Our knowledge of the Universe involves the conception 
of shace, time, and number, These are intuitive notions: 
we cannot strictly define them; if tHe abstract our 
notion of thèm is merely selatiye ; apart from material 
existence we cannot realige them. Extension eis an 
essential property of matter, and our con¢eption of space 
is limked with our conception of extension. Robert 
Hooke, in a senes of lectures De Potenti 
written nearly two hundred years 
known, defines a sensible body as “a 
or extension, defended from being pen 
by a power from withm.” Now this po 
readily conceived to be a vibratory motion of the particle? 
across a position of rest. Let us ima 
thin plane vibrating between two fix 
velocity that no other matter can pénetrate into the space 
limiting the vibration, then a solid bountled in one direc- 
tion by the two fixed points would be the result. For ex- 
ample, let an infinitely thin sheet of irop a metre square 
vilfate with extreme velocity in a span of one metre, and 
a cubic metre of iron would be the result. |The rapid vibra- 
tion of the plate would defend the range of vibration from 










beng penetrated, and impenetrable erial substance 
would result, An infinitelythin ljne vibrating between 
two fixed points would furnish a plane. infinitely thin 


plane vibrating between two fixe@ pointy would furnish a 
sohd. Thus by the addition of motion Wwe can convert a 
determinate space, approximately of on¢ dimension, into 
space of two ensions ; and by the addition of motion 
we can convert space of two dimensions inte space of 
three dimensions. Can we conceive of any motion which 
given to space of three dimensions shall penerate space of 
Jour dimensions? We do not know of fsuch motion, but 
we can surely gonceive the possibility] of its existence. 
Space of four dimensions is transcendental space: it is 
bnd the limit of our experience, but not beyond the 
lmit of our imagination. 

Let us now éndeavour to realise the condition of 
a being living in space of two dimensidns. If man pos- 
sessed the eyes and the’ power of flight of an eagle, super- 
added to his ordinary intellectual qualities, he would, no 
doubt, have very enlarged views of As it is, man 
is distinguished from the brute coils y hie erect bear- 
ing, and the 1ange of space which his Vision enables him 
to scan, Our eyes are easily movable/in vanous direc- 
tions, so also 18 our head; by a slight movement of the 
head and eyes, we may take in either space bountled by 
the horizonyor by a surface a foot an If we throw 
our head back we enlarge our view of space; if we bend 
our head forward we narrow our view of space. Now, 
imagine that a man thus endowed, and with our own 
notions of space of three dimensions, begins to stoop for- 
ward and to grow so: his eyes su les ee ; he stoops 
more forward; his body forms angles of 80°, 70°, 60°, 50° 
in succession, with a horizontal plane. {Then heis obliged 
to go on all-fours, his limbs shorten land are gradually 
absorbed into the mass of his body; he crawls, he creeps; 
at length his limbs ig ape 


himself along and glides lıke a serpent, moving in a hori- 















altogether, and he trails ’ 


zontal plane, During these successive shrinkings in the © 
direction of his thickness his head has become fixcd, his 
eyes motionless, in the plane in which he moves, and his 
Vésion has hence become more and more hmited. Now 
if body begins to diminish in thickness ; he becomes 
aner, and thinner, and thinner, and when he has be- 
come very thin indeed, let his thukness be expressed as 
the numerator of a fraction, while the denominator 1s an 
infinitely great number—sayy if you will, as many figuies 
as, written on paper, would reach ten billion miles, with 
ten figures to an inch. Now he is a mere plane, an infi- 
nitely thin surface; he occupies space approximately of 
two dimensions; his eyes are on-a line. Try to imagine 
what the ideas of space of such a being would be; com- 
th our own ideas of space, compared with his own 
ideas before and during his process of flattening. He 
would now contemplate only a plane surface ; he would 
see lengtheand breadth without thickness. Compare also 
his ideas of sQace at each and every position between 
verticality and horizontality as his ken gets less and less, 
and at last the whole world is shut out from him. 

Again, to come nearer home, and back again to the 
world of real existences, let us oompare our own ideas of 
space after concentrating our vision for awhile on a book 
a foot square, with our ideas of space acquired while we 
ascend a lofty mountain, or lie upon our back on the deck 
of a vessel in mid-ocean, Compare the views of space 
possessed by a prisoner immured for forty years in a 
dungeon eight feet square, of La Sachette in the Trou aux 
fats*of a being bed-ridden for half a century, with those 
of a hunter in the praines of the West, a sailor of the 
Atlantic, even of a dweller in a flat tame country. The 
conceptions of space possessed by these different people 
will vary enormously. Contract the limits of space of 
possible contemplation ; remove the possibility of con- 
templating space of great dimensions, and the /acuéty of 
such contemplation wilitself die out ; and thus, bya gradual 

rocess of diminution, we may arrive at our ideal being, 

ving in space of two dimensions. Finally, let us imagine 
the being of two dimensions—length and breadth—to 
become narrower and narrower, and when he has become 
extremely narrow let us divide his breadth by an infinitely 
large number, and he becomes approximately of one 
dimension ; he has now onl} lengt®; he lives in a line; 
his one motionless eye is a point. 

So much for space of less dimensions than our own, 
Let us now try to conceive an extension of our or@inary 
space; and let us attempt this by the superaddition 
of motion to Known space. And let us clearly 
realise the fact that one and the same thing 
may easily possess various motions at the same time. 
For instance, when I walk across the room, talking the 
while; my vocal chords possess jive distinct motions; 
(a) their own proper motion of vibration; pis (8) the 
motion of translation caused by walkšng forward ; plus (y 
the motion of rotation of the earth about its axis; pins ey 
the motion of revolution of the earth about the sun ; p/u 
(e) the motion of translation of the whole solar syster 
through space. us suppose now that our bodies 
instead of being at apparent rest, were to vibrate in arcs 
with an amplitude of 10,000 mules, anẹ with an infinite 
velocity ; and let the plane of the direction of vibratior 
itself vibrate between limits 10,000 miles apart; and le: 
the whole vibrating system move with infinite velocity in 
a circle 1,000,000 mules diameter; and let the circls 
rotate upon its diameter; and let the sphere of revo- 
lution thus formed revolve in an infinitely great ellipse ; 
and let the ellipse rotate upon one of its axes; and—— 
but hold! we have surely anived at a somewhat enlarged 
view of our own relations to space. Conceptions of this 
nature sufficiently pursued may, perchance, lead us to ths 
very threshold of transcendental s ; and, once on the 
threshold, we may look wonderingly paon: 

. F. RODWELT, 
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ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
VII, 
I TOLD you I had something mote to say about 
spectrum of blood, and this is not only an instafice 
of the way in which “the spectrum helps us in several 
important questions that, at first t, do not seem 


at all connected with eash other, but it shows the 
enormous power of research that is open to us. The 
colouring matter of blood, for instance, is Toed like that 


of indigo, to exist in two perfectly different states, which 
give two perfectly different spectra. The colouring matter 
of blood is indeed capable of ar in two, states of 
oxidation, which are distin ya différence in 
colour, and also in their action on the apem, They 
may be made to pass one apt the other by suitable 
oxidising and reducing a ; they haye been named 
by Professor Stokes, their rer, red and purple cruo- 
rine. Previous to the introduction of spectrum analysis, 
red and purple cruorine were perfectly unknown. Fur- 
ther, if by means of a spectrum microscope, ay 
have already described, a blood-stain is i 
Sorby t that the thousandth part of a grain of Blood, 
—that is to say, a blood-spot so small that it only contains 
pr of a grain, is perfectly easy of detection hy meiss of 
new method, and he has shawn that its presence may 
be EEU gad bee in stains that have been ee for a long 
recognised even after a ae fifty years, 
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He bis also shown how it may be detected under the most 
unfavourable conditions, provided that a trace of hematin 


has esca dreo pon ai or removal; he has, in fact, 
successfully applied this method in several important 
criminal cases. 


aan very interesting fact is, that when blood con- 
small quantities of carbonic oxide gas in solu- 
a it ibits a v@ry curious series of absorption bands. 
This fact 1s of considerable value in eet research, 
for in cases of poisoning by the so-called charcoal fumes, 
where, as is well known, the poisonous action is due to 
the formation of carbonic oxide, it can be-readily detected 
by the peculiar bands which ‘the blood under these cir- 
cumstances exMbits. 

Mr. Sorby has also applied the microscope 
to the study of blow-pipe beads, and has shown that in 
some cases as small a quantity as ,52.,th of a grain of 
some substances can be thus recognised, even when mixed 
with other coloured bodies, which would interfere with 
the usual reactions dependent on colour alone. 

In the case of radiation, as you know, we are able to 
determine the existence of new elements altogether. This 
is produced to a certain extent, as in the above case, in 
the peed sary spectrum, Let me give you another prac- 
tical app cation of this prin PE Dr, Thudichum, as a 
result of researches made for Medical Department of 
the Privy Council, has communicated to the Royal Society 


za 
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a paper in which he-narrates the result o 
e yellow organic substances contained animals and 
plants; and at the present moment it Ae EPE KEN EA to 
say what important practical results may 
we come to know more about these ee ee ecidlly 
cio a will 
cqammend itself to you. Pa 
, Mr. Sorby, {n a communication to the Micro- 
scopical ’Society, brings the matter still nearer home, He _ 
shows us in the case of win he can, by means of 
the absorption bands, determine the very year even of 
vintage, and this, you will see at once, is a matter of very 
great importance. Let Be eo ee 
of 8 Mr, Sorby's report® He says :—‘‘ The difference for 
each year is at first so consi le that wines of different 
vintages could easily be distinguished; but after about 
six years, the difference is so small that it would be diff- 
cult or impossible to determine the age to within a single 
year, After twenty yeas, a difference of even ten years 
sd 


ig inguiries on 


Ime produced by the abyprpuon of sodium vapour. 
‘ . ` 


Fic. 48 —Coincidence between the tight line given out by sodimm vapour and the dark 





does not show any striking contrast, and the age could 
zor therefore, be determined to nearer than ten years by 
proces, However, up to six years I think it quite 
sore e to determine the age to within a single year, I 
took specimens of various ports from the casks, of different 
ages pp to six or seven years, and labelled them in such a 
manner that I did not know the age of apy, but could 
ascertain it afterwards by reference. I then made the 
ents with great care, and found that, by proper 
attention to the details described above, I could oe 
determine the year of vintage of each particular = 
men.” (Chemical News, December 17, 1 p. 2 

We have, in fact, a definite method o a is of 
animal and vegetable colouring matter, aad alsoo of the 
colouring matter of decayed wood, Nor is this all, for, 
in another communication—for these things are now be- 
ginning to crowd upon us, and they will continue to do so 
Dr. Phipson asserts that this 
competent to indicate any ar.i- 


much more by-and- 
new method is perfectly 
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. ficial coloratlap of wine, Mr. Sorby, on the other hand, 
has given his tention to beer; so that you see, if I håve 
been taking you occasionally to the stars, I sometimes 


ar the opportunity of travelling a great deal nearer 
me, 
Mr. Sorby has also nfade some extremely delidate and 
\interesting researches on the colouring matters existing in 
ves, He has been able to identify numerous colouring 
principles, which he has arranged in five distinct groups : 
these groups rejoice in the names of chlorophyll, xanto- 
phyll, erythrophyll, chrysophyll, and phaiophyll, the àb- 
sorption pon of which are ectly distinct and well 
marked. It is found generally that leaves contain colours 
belonging to several groups, and ffequently more than one 
of the same p. . Sorby also finds that the chan 
of colour which takes place in autumn consists chiefly in 
the disappearance of the chlorophyll, which renders the 
remaining.colours visible, and these most frequently are 
of a yellowish tint. Some leayes, however, turn red in 
the autumn: a a ary e EC 
vital power of the plant, for by artificially diminishing the 
vital power, the intensity of this red colour is increased. 
One great value of this method of research is that it 
enables us to recognise special, colouring-matters, even 


whep mixed with several Gabe eng to determine the 

particular conditions in which they occur in plants or 
. 
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animals—whether in a solid state or in solution ~and 
whether those dissolved out by reagents exist as such in 
the living organisms, or are the products of decom- 

itions, b 

E that you ses, on the whole, at the present moment, 
I hink we may be full of hope that the new process may 
gradually lead to many more practical applications ; but 
really we cannot say much about them at present, because 
the introduction of spectrumginalysis is so recent. We 
are, however, already furnished with another instance of 
the close connection there always must be between any 
great advance in physical inquiry and the application of 

e skill of our opticians fo aid us in the inquiry. We 
have the Sorby-Browning spectrum microscope, and then 
a large umber of people can study the beau pheno- 
mena which this new method of research has opened up 
to us, where formerly it was almost impossible to imagine 
that scienge, or even the practical affairs of earth, should 


in any way bereft. 

Having thus*dealt very briefly with some of the mare 
practical applications of the subject, I must now take you 
a somewhat distant fourney to the sun and to the stars ; 
and I must, in the first instanca, attempt to connect the 
two perfectly distinct classes of phenomena which I have 
brought to your notice,—the phenomena, namely, of radi- 
ation, and the phenomena of absorption; and this con 


Fig, 49.—Correspondopce of ens of the Hnos given out by Iron vapour (below), and of some of the Fraanlolgr [ines in phe solar spectrum. 


Ld 
nection between radiation fjand absorption is an instance 
of the slow growth of science. I remarked to you in the 
former lecture, that Fraunhofer, at the beginning of this 
century, had a very shrewd suspicion of the perfect co- 
incidence of pl&ce in the spectrum between certain dark 
lass which he saw in the spectrum of the sun, which I 
Sabre to cxpisin to you on this occasion, and the 
ight lines in the spectrum of sodium. You know how 
very simple the spectrum of sodium is : you will, perhaps, 
think it very s indeed that such a simple thing was 
not explained very long ago. But Fraunhofer at the first 
eet ter many of our meet minds sus- 
` idden, won y strange 
connection between the double yellow line a you will 
remember is characteristic of sodium, and a certain double 
line which exists among the strange black lines of the 
solar spectrum, which I bared you to banish from your 
minds on the last occasion, when we were merely dealing 
with radiation. But now I must ask you to bear with me 
while I attempt to make clear to you all the strange facts 
concerning these black lines. have been favoured by 
Dr, Gladstone with an extract from Dr. Brewster's note- 
book, dated St. Andrews, October 28,1841. Init Brewster 
says :—“I have this evening discovered the remarkable 
fact that, in the combustion of nitre upon charcoal, there 
are definite bight rays corresponding to the double lines 
of A and B, and the group of lines a in the space A B. 
The coincidence of two yellow rays with the two deficient 
ones at D, with the existence of definite bright rays in the 
nitre flame, not only at D but at A, a and B, is so extra- 
ee 





ordinary, that it indicates some regular connection between 
the two classes of phenomena” The double lines A and 
B refer to some of bess dark Fraunhofer lines in the*solar 
spectrum, which for convenience of reference were at first 
called after the letters of the alphabet; we now find that 
their number is so enormous that it is absolutely im- 
possible to attempt to grapple with them in any such 
method, but these names are still retained. 

The explanation of the coincidence between the two 
bright lines of burning sodium vapoy and the two dark 
lines D in the sdlar spectrum was first given by Prof. 
Stokes about 1852, 

It is,this. The light emitted by an incandescent 
vapour is due to the vibrations of its molecules, as £ 
sound note emitted by a piano wire is due to the vibra- 
tion of the wire. You have only to go igto a room where 
there is a piano, and sing a note, to find that the wire 
which corresponds to your note will respond to your 
voice. Now, in the same way, when light is passing 
through a vapour, the molecules of which vibrate at 
any particular rate, they will be urged into their own 
special rate of vibrations by the vibrations of the light 
which correspond. to that icular rate which 1s passing 
through them. Hence light will, so to speek bs 
sifted, and the force it has exercised in impelling the 
particles in the interrupting vapour to vibrate will tel 
upon it; and in this way those particular vibrations whica 
have had the work to do will be enfeebled. 

It is clear that the parts of the spectrum thus reduced 
in brilliancy will depend upon the vapour through whica 
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the light has passed. If sodium vapour be traversed, then 
the light corresponding to the bright lines of sodium will 
be enfeebled. i; 

This great law, to which Sia AET of Stokes agd 
Stewart and Angstrom have led, and which has n 
established by the expenments of Foucault, Kirchhêf, 
and Bunsen, may be summed up as follows :—Gases and 
vapours, when relatrvely cool, absorb those rays which 
they themselves emi when gucandescent ; the absorption 
is continuous or selective as the radianon is continuous 
or selective, J. NORMAN LOCKYER 

(To ġe continued.) 


° 
NOTES 
Tae Emperor of Braril has conferred upon Dr. Warren De 
La Rue the distinction of Knight of the Impenal @rder of the 
Rose. 


e 
THE subject of Professor Tait’s Rede Lecture, to be delivered 
on the 23rd inst., will be “ Thermo-Hlecticity.”” 


A PARAGRAPH has recenfly appeared in several scientific papers 
quoted from the Zeitrhnift fur Parasitendumde, stating that 
Prof, Haller of Jena has described a new potato-disease, which 
made its appearance last autumn in the naghbourhood of that 
town, the disease being indicated by the presence of a purple web 
and the appearance of a number of black spots on the skin, referable 
apparently to the penthecia of a pyrenomycetous fungu We 
learn from the Rev. M. J. Berkeley that this so-called new 
disease is nothing but the well-known ‘‘ copper-web” which 13 m 
some years very destructive to asparagus, mint, and other crops, 
and has been known im some instances to attack the potato. 
The descnption in the Zedrchz iff is identical with this familiar 
parasite. Figures will be found in Tulasne’s “ Fungi Hypoge,” 
under Rhizoctonia, showing that the so-called perithecia are 
spurious. Mr, Broome has detéted the form of fructafication 
knowy as conidia. 


LADY LYELL, wife of Sir Charles Lyell, Bart, F.R.S., died 
last Thursday, inher 65th year. Her ladyship was the eldest 
daughter of the late Me. Leonard Horner, F.R.S. 


DurING the Easter term the following lectures in nafural 
sciences will be given at Cambndge :—On Hest (1) Advanced 
(for fhe Natural Sciences Tripos), by Mr. Trotter, Trinity Col- 
lege, in Lecture-room No. I1, on Mondays, Wednesdays, and 
Fridays at 10, commencing Wednesday, April 30 (2) Elemen- 
tary (for Special Examination and 1st Part of Natural Sciences 
Tnpos), on Tuesdays, Thursdays, and Saturdays at 11, com- 
mencing Tuesday, April 29. On Chemistry, by Mr. Main, St. 
John’s College, on Tuesdays, Thursdays, and Saturdays at 12, 
in St. John’s College €Laboratory, commencing Thursday, April 
24. Instruction in Practical Chemistry will also be given. On 
Paleontology-—the Mollusca, &c, by Mr. Bonney, St. John’s 
College, on Tuesdays and Thursdays, at 9, commencfhg Thurs- 
day, Apni 24. On Geology—(for the Natural Sciences Tripos, 
Stratlgraphical Ggology), by Mr. Bonney, St. John’s College, 
on Mondays, Wednesdays, and Fridays, at 10, commencmg 
Wednesday, April 23. Elementary Geology (for the Furst part 
of the Trpos and the special examination), on Tuesdays and 
Thursdays, at 11, commencing Thursday, Apnl 24; there will 
be excursions, of which notice will be given from time to time, 
On Botany (for the Natural Sciences Tripos), by Mr. Hicks, 
Sidney College, on Tuesdays, Thursdays, and Saturdays, at 
11, in Lecture-room No. 1, beginning on Tuesday, April 29; 
the lectues dunng this term will be chiefly on Cryptogamic 
Botany and on Classification. Biology: the Trinity Prælector 
will give a course of Practical Lectures on Elementary Biology, 
on Mondays, Tuesdays, and Wednesdays, at 11 Aa , commenc- 














ing Wednesday, April 3a, This course is intended as an intro- 
difction to the study of both anatomy and phySology. A short 
lectme of about half-an-hour will be given at eyh meeting, fol- 
lowed by practical work for about 14 or 2 hours Pi 


Tue annual wrs of the Royal Seciety last Satuday at Bur- 

i n House was a great success. The number of visitors 
exceedingly large, and the objects exhibited were numerous . 
varied. In the Mathematical Root, Mr. Latumer Clark showed 
his remarkable experiment of the influence of light on the con- 
ductivity of selenium, recently described ın NATURE. 


THe office of “Lord Rector” of a Scotch University is 
generally ed as merely honorary, a testimony of the esti- 
mation in which the students hold the gentleman whom they 
elect Asa rule the Lord Rector acqulesces in this opinion, and 
seldom does more in return for the supposed honour confened 
than mark the commencement or close of his«three years’ 
tenure of office by making @ spe@ch to the studedla, As might 
be surfhised, Prof Huxley, who wes recently elected to the 
Lord Rectorship of Aberdeen Univermty, which counts Prof, 
Bain among its staff of teachers, does not regard the office os 
merely honorary: he intends to take advantage of the postion 
conferrred upon him by doing some actual work for the good of 
the University, Naturally one of the first gnevances He has 
attacked is the medical curnculum, which at Aberdeen, as at 
most other medical schools, is hampered by the “traditions ,of 
tho elders ” as to the supposed dilvantages of the dead languages 
to a medical s‘udent. Shortly after Prof. Huxley’s election, he 
received a numerously mgned peation from the medical students 
Tequesting him to use his influence to obtain the omisssion of 
Greek as a compulsory subject in the preliminary examination. 
Prof. Huxley has given notice that he will bring forward af the 
next mecing of the University Court a resolution to reform the 
medical cunicolum gt Aberdeen, as he considers it at present 
rather overwelghted with classics, and believes thgt sonfe new 
arrangement would probably be exceedingly advantageous, 
expecially in the matters of natural history and botany. 

WE hear from Mr. Lloyd that hving spectfhens of the Lancelet 


“(Amphioziss lanceolatus) have been very recently receivéd at the 


Crystal Palace Aquarrum, from Naples, and are now alive. We 
hope that Dr. Dohrg will be successful in sending other living 
specimens of this most interesting fish to other Aquarla in thus 
countiy, so that its affinities and development may be more 
thoroughly worked cut and generally understood, 


Ma Tuomas WELIAM BRIDGE was on#Friday elected toa 
Natural Science Scholarship at Tnnity College, Cambalgge. 
Mr. Bridge has for some two years woiked under Mr. J. W. 
Clark, the Superintendent of the University Museums of Zoology 
and Comparahye Anatomy, and abont a month since was ap- 
ported, by the’ Professor of Zoology, to the newly-founded post 
of Demonstrator in Comparative Anatomy in the University. 

Dr. Divers, of the Middlesex Hospital, has been appointed 
to the Profefsorship of Chemlstry ın the new Engineering Col- 
lege at Jeddo. 

Pror, AGassiz has not been behindhand in employing the 
advanmges placed at his disposal by Mr. Anderson's munificent 
bequest. A programme is aleady published of a Rimmer course 
of Natural History at Penekese Island, designed chiefly for 
teachers, and for students preparing to become teachers, Among 
those that Prof Agassiz is able to include on his staff we find 
the names of Profs Shaler, Wilder, Packard, and Putnam, and 
every attempt is being made to obtain a sufficient endowment, 
through the liberality of others, to offer the course free of charge 
to deserving students, The Superintendent of the United States 
Coast Survey and the United States Commismoner of Fisheries 
have also promised all the assistance in therr power to this excel- 
lent undertaking. 
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Dz. C ABBOTT has discovered it the river drift at 
Trentoa, New Jeiey, in gravel at great depth, and beneath 
undisturbed lay@rs of fine sand, thiee chipped implements, of 
unquestionably human manufacture, lying close to each other. 
One hasa knife-lke form, gin. long, made of a reddish-brown 


won compact, laminated, and susceptible of a zagi art 
other two bear a considerable rerembilancs. to comin 
European forms: one is of opaque yellowish quartz, 5łin long, 
and Ifin. in greatest width ; the other isa flake of sand-stone 
. Tock, 64in. long, 3410. wide. From the occurrence of such 
specimens so nem each other, Dr. Abbott thinks that we must 


admit that the antiquity of American man is greater than the 
advent of the so-called ‘ Indian,” 
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THE New York Journal of Applied Chemidry for February 
contains a very excellent article on “The Promotion of Scien- 
tific Research,” by Prof. C. A. Joy, in which he animadverts 
y on those so-called “@ractcal men” who teat the value 
scientific investigation by the Bigs the use ?” standard. 
k One research,” the writer says, ,{‘is the nervous fuid that 
furnishes strength to the muscle, The brawny arm is but 
dead meat unless the body is fed with nourishing food. Theo- 
dore Parker, in one of his discourses, alludes to the figme of a 
Chinaman in a shop window turning vigorously a crank; upon 
investigation he found that it was the crank that turned the man, 
and not the man the crank. It is the same with practical appli- 
cations, lhe practical man applies the principle, and with 





-| great pomp and arrogance claims to turn the crank ; it is not 


THE Royal Geogiaphical Society have awarded the following 
medals for the present year :—In Physical Geography : Gold 
medal to W. @ Hudson, age 18, of Liverpool College ; bronze 
medal to W. A. Forbes, age 17,-of Winchester College In 
Political Geography : Gold medal to S. E. Spring Rice, age 
16, of Etan College; bronze medal to A. T. Nutt, age —, of 
University College School. 

Arve tho meeting of the Royal Geographical Society on 
Monday, Sir Henry Rawlinson sald despatches with reference to 
the East Coast Livingstone Expedition had been received from 
Sir Bartle Frere, dated March 97. The English portion of the 
eapedidon had been recently materially angmented, for, instead 
of consisting as previously of Lieut. Cameron and Dr. Dillan, it 
had recetved the valaable services of Lieut. Murphy, an officer 
of Enginens, who had obtained permission from the Indian 
Goveinment tojoinit Mr. Moffatt, a nephew of Dr. Livingstone, 
had Zlsojoined the expedition,and there was every reasop to expect 
that his assistance would be of the greatest use in time of need. 

had been already reached, the latest accounts 
the fito the foterior had been commenced, From the 
first camp, at a distance of twenty tnilesdrom Bergamoyo, com- 
munications had received fromeDr. Dillan, in which he 
intimated his expectation of bemg speedily joined by Lieut. 
Cameron, Lieut. Murphy, and Dy. Moffatt. They would, not- 
withstanding the fact that the 1ainy season wasnot yet over, at 
once proceed on their journey. . ° 


PROF. THISRELTON Dyer announces a comse of sir lectures 
on the “ Aspects of Vegetation” at the Royal Horticultural 
Society's Gardens¢ and Mr. Thomas Moore a course of six 
demggnstrations on ‘‘ Medical Botany” in the Chelsea Botanic 
Garden. 


A TWICE-MONTHLY scientific periodical, in Turkish, is to be 
brought out in Constantinople called the Devas, the Repository, 


ON Jan. 31 there wasa slight shock of earthquake at Rangoon 
in English Burmah. On Feb. 12 an earthquake was felt at 
Peshawur and Lahore in India. Slight earthquake shocks were 
felt on March 14, at 8 Pu, at Yanina (Janma) in Albanis, 
Turkey. i 


Ture is‘ repoit from Doncaster to the effect that shortly 
after two o’clock on Tuesday afternoon the town was visited by 
a smart shock of earthquake, which shook several houses to 
their foundations. In our correspondence this week will be 
found an account of an earthquake which occurred recently in 
the south of Scotland. 


TH French Association for the Advancement of Science, com- 
mences its second annual session at Lyons on August ar. We 
believe that thére is every hope of a most numerous and in- 
teresting meeting. 





true—a power higher than his is behind ıt all; the ong- 
nal investigation, the discovery of the principle upon 
which the mogement rests, is really the engine that 
drives the man®and makes him do its bidding.” Prof. 
Joy im speaking of the recent article in Nature, in which 
Sir Benjamin Brodie calls attention to the enormous expenditure 
of money of the University of Oxfordpin the way of subsidies to 
students and annuities to fellows, without any adequate results, 
couruels the Americans to forbear copying the English University 
system. He proposes the following plan of promoting scientific 
research :—Let there be incorporated a socigty for the promotion 
of scientific research, to consist of a small number of strictly 
scientigc trustees, who shall hold the property and appropriate 
the income to such objects as they deem worthy of aid. It would 
not be, strictly speaking, a society, but a foundation for the 
purposes specified. The head-quarters of the corporation should 
bein New York City. If the wealthy clizens of New York, 
who owe all they possess to the progress of science, would 
give money into the hands of such a board of tiustees, they would 
be doing a most important work, Wherever aod whenever any 
person was known to be engegtd in the prosecution of some 
scientific research, the trustees could make him an allowance 
for conducting the inquiry, or to enable him to publish his 
remili Such assistance would often secure important dit- 
coveries, There are numerous professors scattered over the 
country whose salary is so smallehat they are obliged to add to 
it by outside wok, or whose services at the college are so press- 
ing that they have no lelsure for anything like voluntary labour. 
A litle assistance and encouragement to such persons woud go 
a great way. <Any college would be flattered by having their 
officers thus singled out by the best judges of the country m 
worthy of a subsidy fiom a society founded to encowage research. 
This course is preferable to giving a fund to a college for educa- 
tional purposes, or.to found a professorship, as the means for 
education are very great in this country, and there is far less 
need of mere educational facilities than there is of men engaged 
in pwiely scientific study. It has often happened that money 
has been raised to found a professorship for a particularly able 
man; aftæ his death a person of inferior ability takes his place, 
and thus the object of the donor is defented. It is therefcre 
better to put the money into the hands of trustees selected for 
the purpose, and let them pay the income*to those who are 
known to be woithy to ieceive it. The demands upon the 
fortunes of our wealthy men me constant and numerous, cnd 
they naturally give to such objccis as arc within their compre- 
hension. If they could be made to understand that the source 
of our prosperity is science, and that the springs of discovery 
whence flow all the improvements of the day must be kept 
perennial, they would freely give of their eubstance, and we 
should soon see the watch-fres of original research kindled over 
the whole country. 


Tax New York Nantical School-ship Werenry has spent the 
past winter in deep-sea reseuch, as ino previous season, end, 
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as before, has utilised the opportunities pronented in the interest 
of science. Captain Giraud surveyed a large portion of the so- 
called “volcanic region” of the Atlantic Ocean, finding the 
water very deep in that vicinity. @Specimens brought up 
the bottom appeared to be of undoubted volcanic origin. he 
Casella-Miller deep-sea. thermometer was used on one occasion 
at a depth of 2,040 fathoms, two miles north of the equator, in 
longitude 22° 16’ west, and indicated a temperature of 35° F.. at 
1,000 fathoms 38°, and at thf smface 81°, the alr belig 80°. 
During the voyage from the Canary Islands to Rio the tempe- 
rature at uniform depths was found to vary only about two 
degrees. 

THe Iron-Steeal Institute conclude their meeting at Willis’s 
Rooms to-day. 


Prizes for papers on the “ Elvan Courses” of Cornwall, are 
offered by Mr. J. A. Phillips, F.C.S., to the pgesen? and former 
pupils of the Miners’ Association of Cornwall end Deron. The 
papers and illustrative specimens are to be deposited with Mr. 
J. H. Collins, F.G.S., Hon. Assistant Secretary of the Miners’ 
Association, Polytechnic Yall, Falmouth, on or before Sept. J, 
1873.° The anthor of the bést paper will be entitled to a prize 

` (in books, selected by himself) of the value of 54 A second 
prize, also in books, of the value of 34, will be given to the 
author of the paper next in order of merit, 


We hare received the first number of a new American journal, 
started last month, Zhe Sanitarian, edited by Dr. A. W. Bell, 
of New York. It aims at presenting the results of the various 
inquiries which have been, and which hereafter may be made, 
for the preservation of health and the expectations of human 
life, so as to make them most advantageous to the public and to 
the medical profession. Among the most important articles is 
one by the editor, on ‘f The New York Quarantine Establish- 
ment,” which is illustrated with two maps, This is preceded by 
one on “Infant Mortality, with Suggestions for improving the 
conditlon of Foundlings ;” and followed by another on ‘‘ The 
necesaity of Re-Vaccination.” ‘We strongly recommend this ex- 
cellently conducted journal to those interested in sanitary 
Science, é F 

Axtona the rarer and mote interesting remains found in the 
mounds of the west of Amenca, are platesof mica cut into 
. different shapes, and evidently preserved as objects of great 
rarity and value; and, in the absence of this mineral in the 
Miæisppi Valley, the question has frequently arisen whence 
the material could have been derived. A recent communication 
from Prof. W. C. Kerr, the State Geologist of North Carolina, 
tends to tnow some light on this subject, and to open an inte- 
resting chapter in regard to the American prehistoric man, The 
work of collecting mice is at present carried on upon the largest 
scale in the high and rugged region between the Black Mountain, 
the Roanoke, and the head waters of the Nolachuchy, principally 
in Mitchell County, North Carolina. The region k question 
has long been known for the existence of numerous open works 
and tunnels, which, at first sight, were supposed to have been 
made in the search for silver or some other valuable metal 
Prof. Kerr, in his capacity of State Geologist, was led to investi- 
gate this question, and very soon found, in every instance, that 
the excavations referred to were much older than the eariest 
discovery of the country by the Spaniards, and that in all cases 
they were found in ledges of coarse granite, which contained 
nothing but large patches of mica. Prof. Kerr has been satisfied 
for some time that In these mines we have the work of the 
contemporaries of the mound-bnilders, and the localities whence 
they derived the mica, What use they made of it we cannot 
say; but itis suggested that it may have served the purpose of 
mii rors, or possibly have been used as windows, as well as for 


omgment The number and size of these is remarkable, 
sdine of the open cuts being more than roo ft. in diameter, and 
2oft. or 30 ft. indepth, even after the caving irgend filling up of 
centuries cf weathering. The tunnels often extend inwards several 
yards, hpt aie said to bs too small foy a man of ordinary size to 
work in, These show distinct marks of the tool in the graniticngs 
as if made by a chisel-shaped instrument about an in 
broad. Numerous plates of mica are found in these tunnels and ex- 
cavations, some of them trimmed to particular shapes. These facts 





open up a new chapter ın the history of the American aborigines, 
Ulustratmg the character of the commerce carried on at a very 
remote peod, and showing the magnitude of the operatons, 
and the extended period of time over which they must have been 
prosecuted, toenable a people furnished with nothing better than 
wooden and stone tools to produce excavations of so great 
magnitude, 

Strixs, a jowmal of popglar astronomy published at Leipzig 
and Wenna, contains, in its fourth number for this year, a lec- 
ture by Prof Oppolzer, on ‘‘ The Importance of Astronomy in 
connection with Ancient History,” the continuation ofan article 
on “ Copernicus and his Anniversary,” one of a series of articles 
on the ‘Topography of the Heavens,” the present treating of 
the constellation Gem ini, besidesa few notes, i 

THe additions to the Zoological Sgclety’s Gardens during the 

“last week include a Ring-necked Parakeet (Paleormis torguate) 
from India, presented by Mr. W. E. Johnson; a long-eared 
Ow! (Otns vulgaris) frpm Europe, presented by Dr. Bree; a 
Wood Owl (Syria: alnce), presented by Mr. H. W. L, Browne ; 
a Chinese Harrier (Circus spilerotus) ; a grey Eagle Owl (Bubo 
cinereus) ond a Bosman’s Potto (Perodicticus potto) from W. 
Africa; a horned Tragopan (Cerrorms satyra) from the Hema- 
layas ; 2 Black-telled Hawfnch (Cøccotkransies melanurus) from 
Japan; two crested Buntings (Maopkus melanicterns) ; two red- 
eared Bulbuls (Pywtseretus jocosus), and e red-vemted Bulbul 
(P. kemorrhoxs) from Tpdis p & red-headed Bunting (Emeriss 
rutila) and a yellow-bioyed Bunting (E. chrysophrys) from 
Japan; a black Tanager (7achyphonus Stelalencus) from S. 





America, purchased; two Emus (Droman: nova-Aollandwe) 
from Australia, deposited; a great Kangaroo (Macropus gigan- 
tens), ond g Derbia, Wallaby (Aalmaturus derbianus), born 
in the gardens. 








ON THE HYPOTHESES WHICH LIE AT 
THE BASES OF GEOMETRY* 
Pian of the Iseoestigation 
J T $s known that geometry assumes as things given, both the 
notion of space and the first principles of constructions in 
space. She gives defininons of them which are merely nominal, 
while the tme determinations appear in the form of axioms. 
The relation of these assumptions remaias uently in dark- 
ne; we neither perceive whether and homie their connection 
necessary, hor, a prieri, whether it is posable. 

From Euchd to Legendre (to name the most famous of modern 
reforming geometers) this darkness was cleared up neither by ma- 
th i nor by such philosophers as concerned themselves 
with it» The reason of this is doubtless that the general notion of 
multply extended magmtudes (In which space-nfignitudes are 
included) remained entirely unworked. I have in the first place, 
therefore, set myself the task of constructing the notion of a 





muluply extended ude out of. general notions of magni- 
tude. te will follow from this that a mulnply extended magni- 
tude is capable of different measure-relations, and consequently 
that space is only a particular case of a triply extended magni- 
tude. But hence flows as a necessary consequence that the pro~ 
positions of geometry cannot be derived from general. notions of 


magnitude, but that the properties which distinguish space from 
other conceivable tnply extended magnitudes are only to be 


* Bernhard Riemann. (Translated by Prof.W. K. Clifford, from rol, 
xhi Mine Gottlnger A Sija 
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deduced from expgrience. Thus arses the problem, to disco 
the smmplest matters of fact from which the sneaatpe ielutiona oF 
spece may be dgermined; a problem which from the nature 
of the case is not completely determinate, since there may be 
sevefn! systems of matters of fact which sufice to determine the 
measute-relations of space—the most important system for our 
Narn pumpose bemg that which Euchd has laid down as 
daton. These matters of fact are—Like all matters of fact— 
not necessary, but only of empirical certainty ; they are hypo- 
theses, We may therefore investigate thelr probability, mich 
within the linuts of observation is of course very great, and 
inquire about the justice of their extension beyond the lumits of 
observation, on the side both of the infinitely great and of the 
i y small, a ° 
I— Naton of an n-ply extended magnitude 


In proceeding to attempt the solution of the first of these pro- 
bens. the development nf the notion of a multiply extended 
magnitude, I think I may the more claim ind criticism in 
that I am not ised In such yndertnkaings of a philosophical 
nature where the difficulty hes more M. the notions themselves 
than in the constuction ; and that besides some very shor? hints 
on the matter given by Privy Counallor Gauss in his second 
memoir on Biquadratic Rendues, in the ‘'Gottingen Gelehrte 
Anzeige,” and in his Jabiulee-book, and some philosophical re- 
searches of Herbait, I could make useeaf no previous labours, 

$ 1.0 -Magoitude-notions are only possible where there is an 
antecedent geneal notion which admuts of different specializa- 
tions, According as there gaists among these specialisations a 
continuous path irom one t8 another or not, they form a con- 
tinuous or aiscre’e manifoldness a the individual specialisations 
are called in the first case points, in the second case elements, of 
the manifoldness, Notions whose specialisations form a diseree 
manifoldness are so common that at least in the cultivated 
languages any things being given it is always ible to find a 
notion m which they are Pakde. (Hence ematcians might 
unhesitatingly found the theory of discrete magnitudes upon the 

tulate that certain given things are to be regarded as equiva- 

t) On the other hand, so few and far between are The occa- 
sions fo. forming notions whose specialisations make up a cox- 
annouf monifoldness, that the only simple notions whose 
speciasations form a multiply estgnded manifoldness are the 
positions of perceived objects and coloms? More frequent ocea- 
dons for the creation, and developmemt of these notions occur 
first in the higher mathematic. 

Definite portions of a manifoldness, distinguished by a mark 
or by a boundary, are called Quasta. Their comparison with 
regard to quantity is accomplished in the case of discrete may- 
nitndes by counting, in the case of continftous tudes by 
measuring, Afeasme consists in the superposition of the magni- 
tudes to be compared; it therefore requires a means of using 
one magnitude as the standaid for another, In the absence of 
this two magnitud only be compared when one is a part 
of the other; in which case algo we can unly determine the more 
or lo and not the how much. The iesearches which can in 
this case be instituted abo it them form a general division of the 
science of magnitude in which magnitudes are regarded not as 
existing Independently of positon and not as expresmble in 
tams of a unit, but as regions in a Geearrapyia Such re- 
searches have become a necessity for mapy parts o Seen, 
eg, for the treatment of mes ad analytical functions ; an 
the want of them 1s no doubt a chief cause why the celebrated 
theorem of Abel and the achievements of ge, Pif, 
Jah for the general theory of differenual eqnations, have so 

ng remained wnfrunful Out of this general part of the science 
of extended magnitude in which nothing is assumed but what is 
contained m the notion of it, it will say, Se for the present pi 
pose to bring@nto prominence two points; the first of which 
relates to the construction of the notion of a muluply extended 
manioldness, the second ielates to the reduction ot determina- 
tions of piace in a piven manifuldness to determinanons of 
quantity, and wil make clear the true character of an #-fold 
extent. 

§ 2 --Ifinthe case of a notion whose specialisations form a con- 
tinnous manuldness, oue passes from a certain specialisation in 
a define way to another, the specialisations passed over forma 
simply extended manuoldness, whose true characier is that in it 
a continuous progress {rom a point 1» possible say on two sides, 
forwards or backwards. If one now supposes this mani- 
foldness in its tum passes over into another entirely different, 
and again in a definite way, namely so that each point passes 
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over into « definite point of the other, then all the specialua- 


tions so obtained form a doubly extended manifoldness, In a 
similar manner one obtains a tnply extended manifoldness, if 


on ines a doubly extendeg one passing over in a definue 
mfo another entirely different ; and it us easy to see how ihis 
ction may be continued If one regards the variable 
object instead of the determinable notiop of it, this construction 
may be described as a composition of a variability of w+1 
dimensions ont of a vyanability of n dimensions and a variability 
of one dimension. + 
$ 3.—I shall now show how conversely one may resolve a 
variability whose region is given into a vanabılıty of one dimen- 
sion and a variability of fewer dimensions, To this end let us 
suppose a variable piece of a manifoldness of one dmmenson— 
reckoned from a fixed ongun, that the values of it may be com- 
parable one another—which has for every point of the 
given manifoldness a definite valac, varying continuously with 
the point ; or, in otber words, let us take a continuous function 
of position in the given mani oldness, which, moreover, 1% 
not constant hout any parto that manifoldness. Every 
of points w the function h-s a constant value, forms 
en a continuous manifoldness of fewer dimensions than the 
given one. These manifoldnesses pass over continuously into 
one another as the fonction changes; we may therefore ossume 
that out of one of them the others proeeed, and speaking gene- 
rally this may occur in such a way that each pomt passes over 
into a definite pomt of the other; the cases of exception (the 
study of which w important) may here be left unconmdered, 
Hereby the determination of position in the given manifoldness 
is reduced to a determination of quantity and to a determination 
of position in a manifaldness of less dimensions, It 1s now easy 
to show that thus manifoldnes has #—1 dimenmons when 
the given manifoldness is w-ply extended. By iepeating then 
this operation œ times, the determination ponton in an 
n-ply extended manifoldness is reduced to ø determinations 
of quantity, and therefore the determination of postion m a 
given manifoldness is reduced to a finite number of deter- 
minations of quantity when tkis 1s possible. There are mam- 
foldnesses m which the determinahon of pomtion requues 
not a finite number, but either an endless series o1 & conunuous 
manifoldness of determmations of quantity. Such manrfoldnesses 
are, for example, the posuble fetermmmations of 2 function for a 


given region, the possible shapes of a solid figure, &c. 


IL—Maasurerelations of which a manifoldness of n dintennons 
13 capable on the assumption that lines havea length independent 
of position, and consequently thag every Wie may be measured by 
every other, 

Having constructed the notion of a manifoldness of n dimen- 
sions, and found that its true character consists in the property 
that the determmation of position in it may be reduced to s 
determinations of magnitude, we come to the second of the 
problems proposed above, viz, the scudy of the measure-relations 
of which such a manifoldness is capable, and of the conditions 
which suffice to determine them, These measure-relations can 
only be studied in abstract notions of quantity: and their depen- 
dence on one another can only be represented by formule. On 
certain assumptions, however, they are decomposable into rela- 
tions which, taken separately, are capaltle of geometric 1e- 
presentation ; and thus it becomes possuble to expiess geome- 
trically the calculated resulte In this way, to come to solid 

d, weecannot, it ls true, avoid abstract considerations in 
oar formule, but at least the results of calculation may subac- 

Guendly be presented in a geometric form. The foundations of 

ro pans of the question are eatablishedin the celebrated 
memoir o Gauss—‘' Disquisitiones generales circa superficies 
$ 1.—Measure-determinations require that quantity should be 
independent of position, which may happen im various ways. 

The hypothesis which first presents itseif, and which I shall here 

develop, is that according to which the length of lives is inle- 


pendent of their position, and consequently every line is measu- 
able by means o a other. Postion-fixing being reduced to 
quannty fixings, and the position of a point in the n-dimensioned 


maniioldness being consequertly expressed by means of s 
variables 11, a fp... Xp the determination ot & line comes 
to the giving of these quantities as functions of one variable, 
The problem conmsts then in establis a mathematical ex- 
pression for the length of a line, end to this end we must con- 
sider the quantities + as expresable in terms of certain umts, I 





be regarded as constant; and the problem is then reduced 
to establishing for each point a general expression for the 
linear. element ds starting from that point, an expression 
which will thus contain the quantities v and the quantities 
dx. I shall suppose, secondly, that the length of the 
inear element, to the first order, is unaltered when all the 
points of this element undergo the same infinitesimal dis- 
placement, which implies at the same time that if all the quan- 
tities dr are increased in the same ratio, the linear element will 
vary also in the same ratio, On these mpa padre? 
element may be any homogeneons function of the first degree of 
the quantities dx, which 1s un when we change the signs 
of all the dz, and in which the trary constants are continuous 
functions of the quantites x. To find the est tases, I shall 
seck first an expression for mantfoldnesses qf #— 1 dimensions 
which are everywhere equidistant from the ‘origin of the linear 
element; that is, I sholl seek a continuous function of position 
whose values distin them from one another. In. going 
outwards from the must either increase in all 
tons or decrease inall directions; I assume that it increases in 
all directions, and therefore has a minimum at that polari Tf, 
the first and second differential coeficients of function 
are finite, its first differential mont any au aA oe 
rential cannot become negative; I agmmme ways - 
- tive. This differential exprestion, then, of the second order 
remains constant when as remains constant, and increases in the 
duplicate ratio when the dx, and therefore also ds, incfease in 
the same ratio; it maat heras be ey, a con- 
s and consequently ds is the square of an always posl- 
Tee vategeal homogeneous fanction of the second order of the 
quantities dx, in which the coefficients are continuous functions 
of the quantities z, For Space, when the position of points is 
expressed rectilinear co-ordinates, ds=«/Max}; Space is 
therefore Incinded in this simplest case. The next case in sim- 
p icity includes those manifoldnesses in which the l ne-element 
may be expressed as the fourth reot of a quartic differential ex- 
pression, ‘The investigation of this more general kind would 
require no realig different inciples, but wonld take considerable 
time and throw Little new light on the theory of space, especially 
as the results cannot be geometrically expressed ; I restrict my- 
self, therefore, to those mantloldnesses in which the line-element 
is expressed as the sqfare 100? of a quadre differential expres 
sion, Such an expremion we can transform into another similar 
one if we subshtate for the n ind t variables functions of 
n ng independent variables. In this way, however, we cannot 
transform any expression into any other; ance the expression 


contains n” +7 coefficients which are arbitrary functions of 


2 
the indepsndent variables ; now the introduction of new 
variables we can only satisfy ” se Ae and therefore make 


no more than # of the coefficients equal to given quantities 
The remaining » %2 are then entirely determined by the 
nature of the contimmum to be represented, and consequently 

# = 1 functions of positions are required for the determina- 


PA mema 

tion of its measure-relations, Manifoldnesses in Which, as in 
the Plane and in Space, the line-element may zo 
to the fnm V , are therefore onlya particular case of the 
manifoldnesses tó be here in 3 they require a special 
rame, and therefore these manifo in which the square of 
the line-element may be expressed as the sum of the squares of 
complete differentials I call Aqf. In order now to review 
the true vaieties of all the continua which may be represented 
in the assumed form, it ix necessary to get nd of culties 
ailsing fiom the mode of representation, which is accompilshed 
by choomng the variables in accordance with a certam principle, 








$. a.—For this let us imagine that from any given 
point the system of shortest lines going out from it is constructed ; 
the tion of an point may then be determined by the 
initial direction of the calc in which it lies, and by its dis- 
tance measured along line from the, It can therefore 


be expresed in terms of the ratios dxo o the quantities dx in 
this geodesic, and of the Isngth s of this line, Let us intro- 
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dacs now instead of the 74, linear functions We of them, such 
Mat the initial valdet, the scars of the ne ene shall 
equal sum squares of these expresfions, so that the 
independent variables are now the | t and the ratlog of 
the quantities d. Lastly, take instead of the dx quantities 
ty Hy Ky... proportlora! to them; båt such that the sum of their 
= 3, we introduce these quantities, the sq 
of the line-element is 34x? for infinitesimal values of the x, but 
the term of next order in it is equal to a homogeneous function 


of the second order of the » =! quantities (x, dx,—x,d2,), 


2 

daz)... an infinitesimal, therefore, of the fourth 
5 80 we obtain a finite quantity on dividing this by fhe 
square of the infinitesimad whose vertices are (0, 0, 0,...), 
nna h (dz, dx, dxy. ). This q retains the 
same vi 2o long as the x and the dx are included in the same 
bisrip Hnieaf lorn or so long as the two geodesics from o to x 
and o to dx remain in the same sarface-element ; it depends 
fhercore only oni place aad direction. It is obvigusly zero when 
the manifi ee ga da, TE when the squared line- 
element is reducible to 3a x, and may therefore Pe regarden as 
the measure of the deviation of the manifoldness from at 
the given point in the given surface-direction. Multiplied by 
-¢ it becomes equal to the quantity which Privy-councillor 
Gauss has called the tgtal curvature of a surface. For the 
determination of the measure-relations of a manifoliness capable 


a 
Of representation in the asumed form we found that u =—* 
place-functions were necessary; if, therefore, the curvature at 
each point in s” surface-dtrections is given, the measure- 


relations of the contiguum may be determined from them— 
provided there be no identical relations among these values, 
which in fact, to speak generally, is mot the case. In this way 
the measure-relations of a manifoldness in which the line-element 
is the square root of a quadric differential may be expressed in 
a manner wholly independent of the choice of independenyari- 
ables, A method entirely similar may for this purpose be ap- 

hed also to the manifol in which the line element has a 
ese simple expression, eg., the fourth root gf a Yuartic 
differential In this case the, line-clement, generally spesking, 
us no longer reducible f the form of the square root of a sum of 
squares, acd therefore the deviation from figtness in the squared 
Ime-element is an infinitesimal of the nd order, while in 
those manifoldnesses it was of the fourth order. This property 
ee alnne tions may thus be called fiatness of tho 
smallest parts, The most important property of tese continua 
for our pèsent purpose, for whose sake alone they are here in- 
vestigated, is that the relatlons of the twofold ones may be geo- 
metrically represented by sufaces, and of the morefold ones may 
be reduced to those of the surfaces included in them; which now 
requires a short farther discussion. 

§ 3—In the ides of surfaces, together with the intrinsic mea. 
sare-relanons in which only the length of lines on the surf@ecs 1s 
considered, there is always mixed up the position of points lyng 
out of the surface. We may, however, abstract hom external 
relations if we consider such deformations as leave unaltered the 
length of lines—a e. if we regard the surface as bent in any way 
without stret end treat all surfaces so related to each other 
for sree cylindric or conical sur- 








(4, 0 xy - 
order 


to our previous inves 
twofold extent in which the Jine-element may be expressed as 
the square root of a quadnc differential, which is the case with 
surfaces, are chmacterised by the total curvature. Now this 
quantity in the case of surfaces is capable of a visible interpre- 
tation, viz, it is the product of the two curvatures of the surface, 
or multiplfed by the area of a small geodesic triangle, it is equal 
to the spherical excess of the same. The first definition assumes 
the proposition that the product of the two radii of curvature is 

ered by mere bending; the second, that in the same 
Ee is propor ona. to 11 spherical 
excess, To give an intelli meaning to the curvature of an 
#-íold extent at a given t and in a given rufacodirection 
through it, we must start from the fact that a geodesic proceeding 

ee 
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from a point is efflirely determined when its initial direction & 
given. .\cco to this we obtain a determinate surface if we 


prolong all the esics Pie from the giren point and 

iiag initially inthe -given surta ; this surface has at 

¢ given point a definite which is also the curvature 
of the #-fold continuum at the given point in the given surface, 

Mygection. 

§ 4—Before we make the application to space, some con- 
sideiations about flat manifoldifesses in general are necessary ; i, e 
about those in which the square of the lme-element is expressible 
as a sum of squares of complete differentials. 

In a flat »-fold extent the total curvature is zero at all points 
in every direction ; it is sufficient, however (accordigg to the 
preceding investigation), for the det@rmination of measure- 
relations, to know that at each paint the curvature is zero in 


n’ independent surface directions, Manifoldnesses whose 


curvature is constantly zero may be treated as a special case 
of those w is constant. The common character 
of these continua whose cuvatofe is constant may be also ex- 
pressed thus, that figures may be moved in them without atfetch- 
ing. For clearly figures could not be arbitrarily shifted and 
turned round in them if the curvature at each point were not 
the same in all directions. On the other hand, however, the mea- 
sure-relations of the manifoldness are entirely determined by the 
curvatyre ; they are therefore exactly the same in all directions at 
one point as at another, and uently the same constructions 
can be mado from i : whence 1t fo oma that in aie ii 
constant curvature figures nity have any trary on given 
them, The measure-relations of these FO E deve p 
on the value of the curvature, and in relation to the analytic 
expression it may be remarked that if this yalue is denoted by a, 
the expression for the line-element may be written 
I 


I + eat {taxi 


4 
§ 5.—The theory of surfaces of constant curvature will serve 
for a geometric illustration. It is easy to see that surfaces whose 
carvatuye is positive may always be rolled $n a sphere whose 
radius is unitydrvided by the square root of the curvature ; but 
to revi@w the entire manifoldness @fe surfaces, let one of 
them have the form of a sphere and the the form of surfaces 
of revolution touchigg it at the equafor. The surfaces with 
greater curvature than this sphere will then toach the sphere in- 
ternally, and take a form like the outer portion (from the axis) 
of the surface of a ring; they méy be rolled upon rones of 
spheres having less radi, but will go round, more thgn once. 
The surfaces with less positive curvature obtained from 
spheres of laiger radii, by cutting out the lune bounded by two 
great half-circles and bringing the section-lines together. The 
surface with curvature zero will be a cylinder standing on the 
equator ; the surfacey with negative curvature will touch the 
linder externally and be formed like the mner portion (towards 
e ex) of the surface of a nng. If we regard these surfaces as 
locus wt guo for surface-regions moving ın them, as Space is 
løcns in guo for bodies, the surface ns can be moved in all 
these surfaces without stretching. e surfaces with positive 
curvatura can always be so formed tiat eee regions may alio 
be moved arbitrarily about upon them without ée. ng, namely 
(they may be formed) into sphere-surfaces ; bat not those 
negative curvature. Bendes this independence of surface regions 
from ponton there is in surfaces of zero curvature an mdo- 
of direction from position, which in the former surfaces 
does not exist. 





(To be continued.) 





SCIENTIFIC SERIALS 


Lestschs ft Jur Ethnolagie, No, 6.—-The present. nii oet giyer 
a com um of useful suggestions, which might advantageously 
be acted on in other comntries besides Germany, addressed by 
the Anthropological Society of Berlin to all persons cogaged in 
exploring, or other expeditions to distant regions those 
directions for observing and collecting whatever is most adapted 
to extend and rectify our actual knowledge, information is grven 
in regard to the various races with whom travellers may come in 
contact, and the special geographical, linguistic, social and other 
conditions, which more particularly require farther elucidation. 
—Prof. A. Bastian gives us in this number with, pis habitual 
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completeness an exposiuon of the worship of the heavealy 
bodies among different nations, and the extent to whica loci 
conditions of climate and ethnajogical differences have influenced 
the character of the adoration o to the sun and the moon 
andthe stara According to him a trwe worship of the sun 
except in the polar regions—is only tg be found on elevatel 
plateaux, where the return of the orb of day was welcomed wih 
qretiiGHe after the colder night, while in low-lying tropical lands 

e aborigines looked with dread@at the glowing ball of fire 
which each summer seemed to threaten their world with aanthi- 
pene NGF n strongly commend this paper as a most cori- 
p ve, not specially novel exposition of Aryan and 
other ea sites The German engineer, Herr H 
Keplin, has drawn attention to the mussel-hills (Caspar + 
sambagxisy*of Brazil in the district of the Rio do San Francisco 
do SoL The jon of these deposits appears to refute the 
idea of their being mere Kjokkenmodings, while the great 
respect shown by the natives for the dead, and their care to pro- 
vide them proper sepulture, would seem to afford further evidence 
that these elevatious, which often rise to a height of 50 feet, 
cannot be due to the hand of man. In reference to the 
above, it may interest our own archmol: to know that IIerr 
Walter K draws attention in same number to hi; 
discovery in the neighbourhood of Fell, at a spot known as 
Castle Hill, near Holdernsts, of 2 burial place belonging, as he 
conjectures, to the transtion between the Stone and 
Bronze ages, Herr Kauffman found on the western side of the 
hill, where the ground had been cut for building purposes, n 
dragment of some loam vessel, a compact mass of oys er shells, 
some flint flakes, and a human rb, After carefully removing the 
earth, K. discovered at from 4 to 4! feet below the surface 
the vertebree of another skeleton, and y collected nearly all the 
bones of two skeletons, completa enclosed in a mass al oyster 
shells.—Dr. A. B. Meyer, of illg, in the course of a short visit 
in the Philippines found skulls which prescott ciat pealii 
appaia sharpening or filing of the teeth, d by the 
old traveller, Thévenot, and the accuracy of which has often Vee 


of the heads noticed by Thévenot —Herr Virchow drew atten- 
tion last summer to the fact occasional deviations piesent 
themselves from the normal cranial configuration of a race, which 
ought to teach us extreme caution in any single 
specimen as a typical form. He was led to make this remark 
by his observation in the Anatomical Museum of Copenhagen 
of the skall of Kay Lykke, a man gf the nqplest Danish descent, 
who had flourished two hundred years ago, and been celebrated 
in his day for his personal beauty, his effe , and the sensual 
bias of tis disposition. Yet the skull of once elegant, 
accomplished, and self-indulgent courtier of the 17th centwy, 
belonging to an otherwise brachycephalic race, is more stakngly 
dolichocephalic and than the Neanderthal head, and 
might readily be uapoes to have belonged to an Austrahan 
savage. The capacity which is given by Profes,or 
Panum, of Copenhagen, as 1,250 cubic centrm, is, moreover, 
below the amount is conjecturally assumed for the Nean- 
derthal skull, 

The supplement to the vol. of the “ Zeits. f. Ethnologie,” for 
1872, is exclusively occupied with the LingTisuc Notes of Dr. 
G. Schweinfurth, drawn up as the result of his travel in Central 
Africa, and gives numerous vocabularies and specimens of the 
languages ofthe different tribes who occupy the distnct of the 
Babr-el-Ghasal, among whom Dr. Schwemfurth Lured more 
than two years. 

Numo Giornale Bolanico Italiano, vol. iv. N&. 1—4, Jan.— 
Dec., 1872, The volume for 1872 of this journal, edited by one 
of the most accomplished of Italian botanists, Prof. Caruel, con- 
pa pele annals consideralile paentifie ch vity i the Pentanila. 
A large space of these num is devoted to cryptogamic 
botany; we have papers on the mosses of Abyssinia, by De 
Venturi, and of Ceylon and Borneo, by Hampe; on the fang! of 
Parma, by Passerini; on Diatoms, by Ardissone, and on a new 
classification of cryptogams, pr by Prof. Cohn, Beles 
acveral papers on systematic, descriptive, and geographical 
botany, one of the most interesting on P hyaralogial aad hito- 
login subjects is by Saccardo, on the amyloid curpu~uies 
contained within the fovilla of pollen, wWustrated by a 
plate. Prof, Carnel contnbutes a very valuable biographical 
notice of the Italian botanist, Andrea Cesalpino, born at 
Arezzo in 1519, and a summary of the contents of his gæst 
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work, ‘De Plants,” published at Florence in 1583, which his | Been the bridge over the Regent’s Park Canal, Mtended to connect 
biographer states to contain the essential features o: the clasmfis | the Society’s new grounds on the north bank, with the present 


cation propounded by A. L. Jussigu two centuries later. 


Annalen der Chemie und Pharmacie, February, 1873. 4 
number commences with a paper on a new derivative of ho- 
carbamic acid, by H. fllasiwetz and J. Kachler. The new 
body ıs obtained by the action of carbonic disulphide on cam- 
phor in tho presence of nia. Measurements of its piace 
are given. e numbers obtained by an analysis agree well with 
the formula Cp Hy, Ny, S.; this is regarded as an ammonia 
salt ; a copper com d Cp Hy Ny S3, Cu, has been obtained, 
bat the acid cannot be wolated from it, as SH, refuses to pre- 
cipitate the copper, Several other compounds of the body are 
described. ~The next paper is a short note by M. Rerthelot on 
tho formation of Acetylen by the silent electric discharge. 
Messa R. Boettger and Theodor Petersen contribute a pa 
on the Nitro-compounds of Anthrachinon. The following bodies 
are described: « Mononitroanthrachinon, a Mowamidoanthra- 
chinon, and a Diazoanthrachinon Nitrate ; thé’behaviow of these 
a bodies with concentrated sulphuric acid is hen described, —On 
the Vanadates of Thallium, by Thomas Carelly. The anthor 
describes the method of preparation and properties of the salts 
in question ; this paper has already appeared in the April num- 
ber of the Chemical Society's Journal. as also has the next, on 
Ethyl-amyl, by Harry Grimshaw, and Schorlemmer’s paper on 
the Heptanes from Petroleum.—Crystallographic Notices, L by 
C. Klein, is a long paper on the measurement, &c. of crystals; 
a contribniion to ogr knowledge of Neurin, by Julius Mauthner ; 
“Remarks ou my Water Au-pump,” by N. Jagn ; and a paper or? 
Excretm from Human Excrement, by F. Amterbergea. The 
autho: has established the formula C,,, H3O for this body, and 
has obtamed a Brominated derivative Cy, Hgy Br-, O. 


Bulletin de la Socitté de ee first article in the 
March number is by the Abbé Durand, formerly a missionary In 
Brom, on the Solimoes, the name given to the Amazon from ita 
junction with the Rio Negro u this being the name of the 
most powerful tribe on 1ts The Abbé gives an account 
of his journey up the river as far as Peru His article contains 
many Jaluable facts as to towns, and people, and products of the 
district through which he passe. The next article is the last of 
Capt. Derrégaguix’s papers on the South of the Province of 
Oran; the present one treating of the Geology and Meteorology 
of the district, Thus is followed by a translation of part of 
Col, Yule's essay on the geography of the Oxus prefixed to 
Wood's Joamey jo the Source of the Oxus ”—M. N, de 
Khantkof contribute?’ a pape? on our knowledge of the Khanate 
of Khiva. 








SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Apri 24.—On the Durability and Preservation 
of Iron Ships, and on Riveted Joints, by Sir William Fairbairn, 
Bart, ERS. i 

On the employment of Meteorological Statistics in deter- 

the best course for a Ship whose sailing qualities 
are known, by Fraffcis Galton, F.R.S. 


Zoological Soclety, April 29 —Anniversary Meeting. — 
Viscount Walden, F.R S., prendent, in the char.—After some 

reliminary business the report of the Council was*read by the 
Eomemy, Mr. P. L. Sclater, F.R.S. It stated that the number 
of ordinary members of the Society on January I last, was 3,050, 
of Foreign med&bers, 25, aod of Corresponding members, 197. 
The totel income of the Society in 1872 was 26,728/., being 
2,0174 more than that of 1871, and exceeding the mcome of any 
previous year, except that of the year 1862, when the Inter- 
national Exhibition was held. The total expenditure of 1872 
had been 26,900 and a balance of 1,956/, had been carned 
forward for tne benefit of the current year. The assets of the 
Soclety on December 31, 1872, were calculated at 10,53%., 
while the Ilabilities were reckoned at 5,490. The Reeerve-tund 
consisted of a sum of 8,000/, Reduced 3 per Cents. The Scien- 
tific pabli.ations of the Society for 1872 had consisted of the 
usual volume of " Proceedings,” four parts of “ Transactions,” a 
Revised List of the Wertebrated Animal», now or lately living 
in the Society's Gardens, and a General Index’ to the ten years 
of the Society’s “ Proceedings,” from 1861 to 1870, The most 
important work undertaken in the Socisty’s Gardens in 1872 had 





Gardens. This had been completed in OctobeMast at a total cost 
oe y. The new and Entrance-gates in Pomrosg-hill 
R bi likewise been finished, ang the new entrance opened to 
x ublic for the first ume on ter Monday The total y” 
mber of vintors to the Soctety’s Gardens in 1872 had bg” 
8,088, bemig 52,171 more than the corresponding number in 
1871. The greatest number of idmumons in any one day in 
1872 had been 44,608, which took place on May 20 (Whit 
Monday). The number of animals in the Menagerte on Dec. 31, 
1872, was 2,010, Many of the ‘acces-ions during the year had, 
consisted of specimens of rare or little known animals, of which 
fall particulars are giren, The Report concluded with a long 
list of donors, and their severnl donations to the Menagerie. 
The Mee then proceeded to elect the new Members of 
Council and the Officers for the ensuing year, and a ballot 
having been taken it was found that Viscount Walden, F.RS., 
had been elected President, Mr. Robert Drummond, Treasurer, 
and Mr, P. L. Sclater, RR S$ Secretary of i Somety. Tho 
new Members of Council elected were Francis Galton, F.R.S., 
ohn P. Gasnott, Jon, St George Mivar, F.R.S., George 
ussell, and Richard H. S. Vyvyan. 


Geological Society, April 9—His Grace tho Duke ot 
Argyll, K.T, F.R S., prendent, in the chal. The followlog 
communications were read :—‘‘ Lakes of the north-eastern Alps, 
and ther bearing on the Glacier-eronon Theory,” by the Rev. 
T. G. Bonney, F.G.5S. The purpose of this paper was to test, 
by the lakes of the Salskammerfut and neighbourhood, the 
theory of the eroslom@of lake-laasins by glaciers, which hes been 
advanced by Prof Ramsay. The autho! premised (1) that an ex- 
tenmve glacier could not exist without a considerable area to sup- 
port it; (2) that under no circumstances could a glacer excavate 
a clif of considerable height (say 1,000 ft }) approximately verti- 
cal; (3) that owing to the proximity of the regions, a theory of 
excavation which applied to the Western and Central Alps ought 
to be agplicable also to the Eastern Alps. He then pidtceded 
to examine a number of lakes in de The Konigsee les in 
a remarkably deepfsteep-sided valley, terminated by a cirque, 
with cliffs full a thousand feet high, and has no | sayfply area 
behind. The Hallstad similarl BERADI a argue at 
the head, and two laferal valleys nearly at right angles to the 
lake, up which arms ob ıt have formerly extended, These are 
not likely to have furnished glaciers whic could have excavated 
the lake ; and above the cirque there ıs no large supply area. 
The Gasauthal consists of dake-basins sepamtced by valleys of 
any eo The Fu.chelsee and Wolfgangeisee, on the south 
side of the Schafbérg, are separated by a narrow sharp ndye of 
hills, incapable of nouushing glaciers large enough to grind 
them ont; there are no mgns ot ers from other directions 
having eroded them. The Mon and Attersee (once one 
lake) on the north le under the steep of the Schafberg, 
which could not have nourished a large glacier; and the ridge 
of the Schafberg is too tondmit of the snppositiom that a 
great glacier, coming from the south, has passed over it to ex- 
cavate the lake ; yet the Attersee, in a position least favourable 
to glacwal action, us the largest and deepest lake in the Salzkam- 
mergut. The head of the valley in which these lakes lie ix 
realty among low hills, in the direction of the Austro-Bavarnan 
plain. The Traunses was shown to give no evidence in favour 
of a theory of glacial erosion. Since then these lakes either had 
at thelr heads preglacial Site (the very existence of which 
was incompatible with much erosive power on the part of g 
glacier), or were beneath and not greatly elevated ridges 
of rock, the author concluded they had not been excavated 
primarily by glaclers. He considered a far more probable ex- 
planation to be that the greater lake-basins were parts of ordi- 
ey valleys, excavated by rain and rivers, the beds of which had 

ergone disturbances after the valley had assumed approxi- 
mately ius present contour. He showed that the lakes were in 
most cases maintained at their present level by drift ; and that, 
while in a region so subject to shght disturbances as the Alps, 
positive evidence for his theory would be almost nnposnble to 
obtain, no lake offered any it, and one, the Konigsee, 
was very favourable to it—‘‘ the gEffects of Glacier-erosion 
in Alpine Valleys,” by Signor B. tald. The author de- 
scribed the occurrence In the valley of the Lanzo and other 
Alpine valleys, at heights between 2,000 and 3,000 metres 
(6,700 and 10,000 frat), of large cirqaes, in two of which, in the 
valley Saure de Césanne, the bottom was occupied in the autumn 
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by glaclers reducMi to their smallest dimensions. The authêr 
noticed the various rocks in which these cirques were cut, and 
expressed his opfhion that they are the beds formerly occupied 
by glaciers, the power of which to excavate even compamtively 
hard rocks, such os fesputhic, amphibolite, and chloritesschists, 
he considered to be pro The author then referred to ie 
mouths of the Alpine vall opening upon the plain, which Be 
described as being generally very narrow in proportion to their 
length, width, and roetan bal importance ; and he pointed 
out that in the case of the valley of the Stura, at any rate, the 
outlet of the valley has been cnt out by the river. This pecu- 
hanty he accounts for by the fact that whilst the calcaicous and 
felspathic rocks are easily dismtegrated by etmosphgric action, 
certau other rocks, such as the amphrBolites, diorites, syenites, 
amphibolite-schists, euphotides, serpentines, &c., resist atmo- 
sphenc denudation ; and he indicated the peculiar distribution 
of these rocks in the region under conaderation, by reason of 
which portions of them occupied the points which are now the 
mouths of the galleys. 


Anthropological Institute, Apri 22,—Prof. Bask, F, R.S., 
president, ın the chair. —The following papers were read ~~ 
The Religious Beliefs of the Ojibois or Santenx Indians rendent 
in Manitoba and at Lake Winnepeg, by A. P. Reid, M.D.— 
The piedom Danish aspect of the local nomenclature of 
Cleveland, by Rev. J. C. Atansom--Rock Inscriptions in 
Biaztly by John Whitheld.—Remarks about the consecration of 
the Seipent as an Emblem but not an Object of Worship among 
the Intelligent Druids, by James Hutchings, 


Entomological Society, Aprl 7.—Prof. Westwood, pre- 
mdent, in the chair.—Mr. Champion exhibited specimens of 
Tribolinm confusum and Itinus testaceys, which he had ob- 
served in Brinsh collections mistaken for T. testaceum and 
P fur.——Mi. Verrall exhibited several new species of anid 
belonging to the families Aside and Syrphide, taken in Bilun 
—Mr, McLachlan stated that he had been informed by Lord 
Walangham that he had observed Dragon flies in California and 
Texas pTi upon by other large insecte which setked them 
whilst flying through the ar. The latter were, no doubt, some 
speciewof Arius; but it was the first timg he had heard of 
Draggn fhes*being upon py other insects, as they had, 
nihen a, been sup to be free Trom euch attacks.—3{r. F. 
Smith made some remarks on a specieg, of Peniatoma sent from 
Calcutta by Mr. Rof&hney, which was of the same colour as the 
bark of the tree on which it was observed in great numbers — 
Major Parry communicated a papey on the characters of seven 
nondescript Lucanoid Coleoptera, with remarks on the genera 
Lissofes, Nigidias, and Aiea Mr, Frederick Bate’ commu- 
nicated Descriptions of new Genera and species of Tene. 
érronide from. Australa, New Caledonia, and Norfolk Island.” 
—Mr Muller read some interesting remarks on the habits of the 
Cyatfide, communicated to hum in a letter from Mr. W. F. 
Bassett, of Waterbig, U.S.—Part L of the Transactions for 
1873 gvas on the table, 


Meteorological Society, April 16.—-Dr. Tripe, president, 
in the chair —A discussion took place on the following ques- 
tions which had been submitted to the consideration of the 
Meteorological Conference held at Leipzig in August last :—~ 
No 2 Barometers for Stations of the second order. No. 4. 
Mammum and Minimum Thermometers. No. 5. Instraments 
for determining Sular Radiation. No 18. Uniformity in Hours 
of Observation, No. 20, Division of the Year for fhe Calcula- 
tion of Mean Results. On question No, 2, several spoke in 
favour of aneroids, and several they were not to be trusted; the 
opmnion of the meeting was that for hard rough work where the 
an¢roid 1s exposed to low and high pressure it is not ented for 
taking correct @bservations, and that the Kew barometer is much 
to be preferred. On question No. 4 the testimony of the meeting 
was in ‘avour of Phillipe and Negretti’s maximum thermometer. 


s 


On question 5, reference was made to a paper by Rev. F. W. į 


Stow, M.A., on "Solar Radiation,” which is printed in the 
Journal of the Society for April 1873. Time would not allow 
of questions 18 and 20 being fully discussed, so they will be 
brought up again at the meeting on May 21. 


MANCHISTER 


Literary and Philosophical Society, April 15.—R. Angus 
Smith, F.R.S., vice-president, in the chair.—-Mr. Francis Nicholson 
exinbited two fine of the golden eagle (Falco chrysactos) taken 
the previous week irom a nest in the north of Sgotland. For- 
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tunately some of the large landed proprietors both in scotland 
and Ireland are now preserving this noble bird from persecution 

the breeding ime- Aeletter was read from Mr. Wilham 
Boke wkins, F.R.S., who, as Secretary of the Committee of 
the’ British Association for carrying on the exploration of he 
Victoria Cave, felt obliged to notice ehe ‘ Notes on Victoria 
Cave,” by Mr. W., Brockbank, published in the Proceedines, 
March 10, 1873, Mr. Dawkins submitted that until the work 
of the Committee, to which the cfe has been handed over by the 
kindness of the owner, be finished, and the observanons to 
which Mr. Brockbank has had no access, be recorded, his nutv4 
must of necessity be imperfect and lable to error. Mr. Daw kras 
then calls attention to two matters of fact, in which he shon» ‘fi. 
Brockbank's statement to be entire.y unfounded. —'*On sorie 
Improvenfents in Electro-Magnetic Induction Machines,” Iv 
Mr. Henry Wilde. 
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Academy of Natural Sciences, October 15.- P T 
Leidy directed tention to the collection of fosail, fi 
the vicinity of Fort Briiger, Wyoming, piesented vy Th, 
p Van A. Carter, Dr. Joseph k Corson, USA, ou 

i . Some of the fowls were referred to a huge pil v 
derm with the name of Utntathertue® redusinm, [This ably ' 
has already been several times referred to in Naivni. See 
Mr. A. IH. Garrod’s letter last week]. Prof Leny fmt er 
called attention to a multitude of chipped stones, wrk 
he had collected about ten miles north-east of Fort Brig :. 
Many of the Pigmen are broken in $uch a manner that 
it b difficult to convinced that they are not of ar‘ificral 
origin, e The materials of the splintered stones const of wpe ~ 
quartzites, some of the softer rocks of the terumy str ta wd 
less frequently of black flint identical in appearance with ‘hit o 
the English chalk, 

December 3, 1872,—The prendent, Dr. Raschcnber ser, int’ e 
chair Josep Wilcox made remarks abont some o.o! 
sconngs lately observed by him m St Lawrence Coun y, N. 5. 

December 10, 1872.—The presidert, Dr. Ruscheaterger, in 
the Stair. jós Wilcox made the folowing remarks: -Havis 

many mineral locajities in Canada, I desir? torlue 
them on record, as many of them are not mentionet ert om 
the “ Geological Report of Canada,” or in Dana’s “Mu eral ” 
At the falls of Ottawa River at Grand Calumet Island, Diuk 
mica (phlogopite), pyroxene, hornblende, serpentine, tre'aolite. 
The following localities are all in the Province of Ostino U 
Arnprior, Calcite (dog tooth spar); nær Packenham, H »a- 
blende ; in Bathurst, xene, scapo.te, sphene, apatite jrr >- 
tenite ; two miles -west of Perth, bronze mica (phlogorin |, 
Paving beaudml h marks on the cleavage ae pneu 
Orty Lake, m North Elmsley, Apatite, pyroxenc, black me 1 
(biotite), xircon, red spinel—chondrolite; in Burge s apantin, 
black mica (biohte) ; near Bob Lake, twenty miles north-west ol 
Perth, the best crystals of apatite are found ; near the St. La: - 
rence River, mx miles south-west of Brockville, larre octhet | 
of iron pynites, some of them four imches in diameter, 
of these minerals are well crystulized, except the postere 
and chondrohte.—-Prof. Leidy directed attention to som fa sly 
recently received from Dr. J. Van A. Cagier, of Fort B duo, 
Wyoming. They were— Pulaoiyops junior, Uinton cms, 
Uintacyon vorax, and Chameleo prut.ans,—Remuks on sis + 
ore from Colorado, by George A. Konig. 

December 17, 1872.—Dr. J. L. LeConte in the chair.-- Prt, 
Cope made some remarks on the Geology of Wyoming, ¢ - 
ecially with reference to the age of the coal se1ics of Ritter 
reek. Ho mid that discovery of the DiniRour 4, te oru: 
syivestris bad settled the question of age, concerning which the e 
had been much difference of opinion, m favour of the mew thit 
they constitute an upper member of the Cretaceous semen. It ao- 
peared to the speaker, that the explorations directed by Da 
Hayden dunng the past season hed contributed larzely to osr 
knowledge, proving the existence of an unterruption Between the 
cretaceous and tertiary formations: less it is tme than tht 
which exits elsewhere, and similar to that in “ted on ly 

Clarence King’s in the region of Bear River ond 1) 
Woahsatch country.—Prof. Cope defined a genus of sars tr 
Fishes from the Niobrara Cretaceous cf Kansas, ni, “r the rone 
of Ensachthe. He stated that it agreed with Zorik ' anl /,- 
fAyodcetcs in the absence of nutnuous dental foia sna en th 
inner face of the dentary bone, and especially with i Yoo u 

the irregular sizes of the teeth. 
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January 7.—Dr. Ruschenberger, president, in the chair | bedy, by means of potussic Th liberated and 
—E. Goldsmith described what he considers a new minea the e used form the data or the prepara- 


which he names 7rausuineite, goiter its first observer, Mr. 
C, Trautwine. The mia has a colour ; 
ee is between 1 and 2, and it is eaa Ag 
The .egular forms, Tich h he saw, were short heragonal 
pyramids, the mfinite pyramid (pnsm), and triangular slender 
pnkms, which may be sre sections of the nal 
prism. Under ordinary clroematances the mineral is dull, bat 
when obse: ved under power it appears vitreous. The streak is 
light green, The qualitative chemical exammation indi- 
cated the oxides of minm, and magnesi 
a eee ee 
, he an ty o i j 
of the turtle fen the cretaceous of Kansai} described 
him in the Proceedings of the Academy, 1872, p. 129, The 
P indicated a large flipper of the type of marine turtles, 
Chey are more flattened than in pau ey he aan as bee 
latter are known, and are propartionally 
species were named 7orechalys eee 


PARIS 


Academy of Sclences, Apn! 21.—M. de Quatrefages 
pen rodent, in the chair.—eThe following papaes were read.—A 
answer to M, Secchi, by M. ea Faye called atten- 
tion to the fact that Father Secchi has accused him of insinu- 
ating that his dra of the spots are not authentic, which 
insinuation also a fea to the drawings of tore: WRT 
Father Tacchini he showed was not the case, state- 
ment that photographs, a not drawings, were required, being 
perfectly obvious as its signification, He then pro- 
ceeded to answer S s statements as to eruptions pfo} 
the erupted matter towards a common centre, and asked how it 
was that these masses cooled during a P which lasted 
often but & day or two, or even uld produce 
spots which lasted for months, He then veed several other 
objecilons, and called attention to Respight’s observations of the 
chromosphere, the earhest, as they are the best yet executed, 
as fully beanng ont his theory.—On the condensation of 
Carbonic Oxide and Hydrogen, and of Ni and Hydrogen, 





Cae 





the silent electric discharge, by MM. P. and A. 
carbonic anhydnde, which, under the mlent 
to a liquid, were doubled in volume and converted into carbonic 
recombine the two laiter gases by the ; in this they 
succeeded, and the @tlon w&s more rapid than with the first 
of hydrogen and one of mtr when treated in the sme 
wag; the action was most rapid when an acid was present to 
and political history of Chil, by M. Gay, was a sketch 
of a work by the author m ol croatia) Suey Miny 
yalities necessary 

for the supply of water to Pans by M B 
merio was then elected corres ent of 

of the Mechanical section ie of the late 
Canon Moseley.—@n a spectral ilummetor, by M. F. P. Le 
iliumimation.-On the action of electricity on flames by ML 
N on of the curves des gebits to the 
multiple ee ey MM ata Come A Genes Gee on 

M. Maxime Cornt—A decree from the 

Prendent < of the Rep 

legacy of 40,000 franca, left to it by the late 
Manhal Vaillant.—On the interference frmges observed in the 
employed; a consequence”of the relatrve angular 
the stars in question, by M. Stephan. The author hopes, by 
measurement of the diameter of Silus.—On the comparison of 
elechical machines, by M. Mascart.—Remaiks on the resistance of 
of the induction spark, by M, Th. du Moncel.—Researches on 
chloilde bromide and iodide of trichloracetyl, by M. H. Gal— 
haufen—On a volumetric method of estimating o in 
hydric peroxide and other hquids, by M. F. Hamel ; is an 


The authors had noticed that the protocarbide of hydrogen and 
condensed 
oxide and hydrogen by the spark, th therefore sought to 
They also succeeded in producing ammonia from three volumes 
absorb the NH, as fast os it was formed.—On the physical 
volumes —On the q to the 
sention in place of the late Mine 
Roux, descmbed a new method of ob monochromatic 
eyrenenf.—On the applicati 
study of the laws of tees and to the effects produced by a 
ic was recelved authorising the Academy 
to receive a 
case of Sinus and several other stars when large tel 
means of certain observaiions, to obtan an approximate 
galvanometers, by M, J. Reynaud.—On the condensed 
On the action of sodic sulphide on glycerin, by M. F. Schlagden- 
application of the dlsengagement of oxygen from "the above 





Maa ot standard permangana P permanganate -solatio wie, the oxygen 
perce o known. Oa the pro es 
and composition of cies hich extends through buthe 
organum of the vertebrata, by by M. A. Munt. — Discovery of a 
rw human skeleton of the pee period in the cay: 

of ¢Beoussd Roussé, by M. Rurvi¢re.-~-On the infinence of 
various ccloured rays on the spectrum of chlorophyll, by t E 
poniai aaa note on the habits of “Lombro” by M 
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te EE i 
[ Memorial. ] 
i TIRUAN MAY 8, 1873 We, the undersigned, bling resident Fellowa of Col- 
—== 5 A l and other resident members of the University of 
l ' i d in educational work or holding offi 
~, >` A VOICE FROM CAMBRIDGE i) Coens CATARA od TACTA wor) or Holding olices 


T is known to all the wotld that science is all but dead 
in England. By science, of course, we mean that 
searching after new knowledge which is its own reward, 
a thing about as different as a thing can be from that 
other kind of science, which is now not only fashionable, 
but splendidly lucrative—that “science” which Mr. 
Gladstone and Mr, Lowe always appeal to with so much 
pride at the annual dinner of the Civil Engineers—and 
that other “‘sgience” prepargd for Jury consumption and 
the like. a : 

It is also known that science is perhaps deadest of all 
at our Universities, Let any one compare Cambridge, for 
instance, with any German university; nay, with even some 
provincial offshoots of the Universit# in France, In the one 
case Me will find a wealth of things that are not scientific, 
and not a laboratory to work in ; in the other he will find 
science taking its proper'place in the university teaching, 
and, in three cases out of fotr, men working in various 
properly appointed laboratories, which mea are known 
by their works all over the world. 

This, then, is the present position of Cambridge after a 
long self-administration of the enormous funds which 
have*been so long accumulating there for the advance- 
ment of learning. Cambridge no longer holds the place 
which „is hers by right in the van of English science, her 
workers areYfew, and to those few she is careful to afford 
no opportunity of work, such as it is* the pride of scho; 
lastic bodies in other countries t@ provide for the men 
who bring the only lasting honour to a university. 

We have in what has gone before instanced Cambridge 
specially, as we have to refer to a step which has been 
recently taken there; but if the state of things is to be 
condemned at Cambridge, it must be admitted that it is 
only too recently that an attempt has been made to 
correct, in one diregtion, a similar state of things at Oxford, 

then do the Universities do? They perform the 
functions, for too many of their students, of first-grade 
schools merely, and that ina manner about which opinions 
are divided; and superadded to these is an enormous 
examining engine, on the most approved Chinese model, 
always at work, and then there are fellowships. 

Now the readers of NATURE do not need to be in- 
formed that at the present moment there are two Royal 
Commissions inquiring into matters connected: with the 
Universities, and that not long ago, at a meeting at 
the Freemasons’ Tavern, the actual absence of mifture 
study and research at the Universities, the lack of oppor- 
tunities and buildings for scientific puposes, the apothe- 
osis of the examining system, and the wauton waste of 
funds in fellowships, were unhesitatingly condemned by 
some of the most distinguished men in the country, 
many of them residents in the Universities. 

Within the last week a memorial has been presented to 
the Prime Minister by persons engaged in University 
education at Cambridge, which on one of the points 
above referred to contains a most important expression 
of opinion ; but we had better give the mewiprial i ex- 
{enie :— 
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in the University or the Colleges, thinking it of the 
greatest importance that the Uaiversities should retain the 
position which they occupy as the centres of the highest 
education, are of opinion that the following reforms would 
increase the educational efficiency of the University, and 
at the same time promote the advancem-nt of science and 
learning,’ 

“r, No Fellowship should be teaable for life, except 
only when the original tenure is exteaded in considera- 
tion of services xeid+red to education, learning, or science, 
actively and direttly, in connection with the University or 
the Colleges. 

“4. A permanent professional career should be as far as 
possible secured to resident edfcators and students, 
whether married or not. 

“4. Provision should be made for the association of the 
Colleges, or of some of them, for educational purposes, 30 
as to secure more efficient teaching, afd to allow to the 
teachers more leisure for private study. 

“s, The pecuniary and other relations existing betweca 
the University and Colleges should bs revised, and, if 
necessary, a representative Board of University Finanze 
should be organised. 

“ Weare of opinion that a scheme may be framed which 
shall deal with these questions in such a manner as to 
promote simultaneously the interests of education and of 
learning, and that any scheme by which those interests 
should be dissociated would be injurious to both.” 

This memorial reflects great credit upon the two ot 
of seventeen heads of Colleges, and the majority of 
Professors, Tutors, Assistant,Tutors, and Scholars wha 
have signed it, The only wonder is that some acon 
to remedy a state of things which has been considere] 
a scandal by many, both in and out of the Univereity, 
who have had the best opportunity of studying it, 
should not have been taken before, But we think 
the memorial fails in one point, and we believe that 
Mr, Gladstone has hit the blot, for his carefully worded 
reply reads to us most ominous “The time has 
scarcely arrived for bringing into a working shape 
proposals for extending and invigof&ting the action 
of the Universities and “Colleges in connection with th: 
more effective application of their great endowments.” 
We see in the memorial too much reference to teaching, 
and too little to the advancement of learning. 

Surely if the funds accumulated at our @reat Universi- 
ties are to be merely applied to teaching purposes, the 
Government has the best possible argument for instantly 
requiring a very large proportion of the “great endow- 
ments” to be handed over, in order to endow other teach- 
ing bodies at present crippled for want of funds, and to 
create other teaching centres where now no teachia,s 
exists. 

Might not the memorialists have taken a higher line, in 
which they would have been supported by all the cultu.e 
of the country? Might they not have pointed out that the 
universities were once the seats of learning, ahd that the 
fact that they are now merely seats of teaching has arisen 
from a misapplication of the “great endowments” tq 
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which Mr, Gladstone refers? Why should not the men 
of Cambridge say boldly that they wish their University 
to become again in the present what it was in the 
No government would dare to cripple such a noble 


As representing the then ‘range of knowledge, and as |, 


seats of research centuries ago, our universities were un- 
equalled; at ‘present in beth these respects they are 
ridiculous. 








COVES’ AMERICAN BIRDS * 


Key to North American Birds. By Elliott Coues, M.D, 
(Salem, U.S.) ` 


° 

T by no means small volume is}insended to give a 
concise account of every spècies of living and fossil 
bird at present known from the continent north of the 
Mexican and United States boundary. The reputation 
of the author, who is so well known by his works on the 
sea-birds, and for the anatomy of the loon, cannot but'be 
increased by this production, which illustrates on every 
page the extent of his general information, and the sound- 
ness of his judgment. The subject‘is treated in a manner 
rather different from that usually adopted by syst&matic 
ornithologists ; less stress is laid on specific peculiarities, 
and more on the elucidation of the characteristics of, the 
genera, families, and orders. There is a freshness and 
boldness in the manner in which the facts are handled, 
which will be extremely acceptable to those who look 
upon ornithology as a branch of natural history rather 
than an all-absorbing studyeof itself. We know of no 
work of the size which gives such a fair and reliable de- 
scription of the reasons that have led to the limitation of 
the ranges of the larger divisions which now obtain, and 
their’ inefficiency is in many cases rendered but too 
evident. The introtiuctior’, occupying nearly seventy 
pages, incorporates much of the work of the illustrious 
- Nitxgeh, which is daily becoming more fully appreciated, 
though neglected so long. We are surprised to find that 
the labours of Mr. Macgillivray have not been here done 
equal justice to, for there cannot be a doubt that the 
peculiarities of the viscera are of as great importance in 
the classification of birds, and yet they are scarcely men- 
tioned ; in one instance we find it incorrectly stated that 
the caca of the Cashartida are very small, the term must 
be here understood in its extreme sense, as they are 
absent altogether, 
The descriptions of the genera are clear anll concise ; 
many of the peculiarities of the beak and primaries 
especially, are ade more evident by the liberal intro- 
duction of excellent line drawings, as in the account of the 
genus Vireo, which is discussed much in detail ; and in most 
cas¢s a picture of the whole bird, or the head, is given, 
A key is appended for discovering the genera with facility, 
constructed on the same principle as those employed by 
botanists. The paucity of the avian fauna in the region 
discussed, in comparison to that of the Southern Con- 
tinent, is made most manifest, and the few stragglers 
which have thence made their way north, serve well as 
illustrations of the classes which, were it not for them, 
would not find a place in a work on North Amencan 

” Birds. i 
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FLAMMARION S ATH OSPRERE 


The Atmosphere, Translated from the Fréhch of Camille 

Flammarion, edited by James Glaisher, F.R.S, &c 
- (London : Sampson Low and Co., 1873.) 

some respects the volume before us may be cons». ad 
dered as the sequel to its equally sumptuous companion 
“The Forces of Nature.” For the ordinary reader must 
have some acquaintance with physics intelligently to 
follow the disentanglement of the various forms of energy” 
—the mirtgled play of which give rise to the phenomena of 
meteorology. Nevertheless, M. Flammarion writes so 
lucidly and pleasantly, that a totally unscientific person 
‘can read this work with enjoyment and instruction. On 
‘the other hand it contains much that will be of interest 
to the man of science, ag weld as to the merl dilettante, 

The scope of the work is stated in the editors preface. 
It treats of the form, dimensions, and movements of the 
earth, and of the influence exerted on meteorology by the 
‘physical conformation pf our globe; of the figure, height, 
‘colour, weight, and chemical components of the gtmo- 
sphere; of the meteorological phenomena induced by the 
paction of light, and the optical appearances which objects 
present as seen through different atmospheric strata; of 
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Fra, 1.—-Section of a hadstone eniirgod. 


the phenomena connected with heat, wind, clouds, rain, 
electricity ; and also of the laws of climate. These subjects 
are, illustrated by ten admirable chromo-lithographs, and 
upwards of eighty woodcuts, byt many of these latter 
we observe have already done duty in other French 
treatises. The coloured illustrations are quite works of 
art ; espetially noteworthy are the representations of a 
sunset, of sunrise as seen from the Righi, and of a 
solar and a lunar rainbow. Science has more often given 
tham received aid from art, but the pages of this book 
show how much service art can render to, Science. The 
printmg is remarkably well executed. 

The translation has been done by Mr. E, B. Pitman, 
and the task has been well discharged. The value of the 
original work is considerably increased by the careful 
revision it has received from Mr. Glaisher, and the addi- 
tions by him of many useful foot-notes. The tendency 
of M. Flammarion, like other popular French writers, to 
run into grandiloquent language, has been in general sup- 
pressed ; though still a few cases remain that might well 
[ have been pruned. 
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One of the important features in this book is the 
frequent grapHic delineation of meteorological data. Take 
fox example the representation of the decreasing rainfall 
in passing from tropicakto polar regions. . 

In a similar manner is shown the increase of raib, 
according to altitude, but in this there is evidently a 
mistake in one of the figufes. Following this woodcut is 
the representation of the comparative depths of rainfall at 


noticeable spots. Towering over the whole is the rainfall 


at the mountain station of Cherra-Poejen in Ingia, where 
upwards of so jeet of rain annually descend during the 
seven months of the rainy season, 

The engravings of different forms of hailstones ate 


Fra. a—Different forms of hal. 


of adjacent hailstones, like the pressure of soap-bubbles 
in a dish, would hardly produce such definite and regular | 
hexagons, 

As indicative of the labour Mr. Glaisher has bestowed | 
on this work, we notice that all measurements are given n 
English equivalents, centigrade degrees are converted to 
Fahrenheit, Paris observations are replaced by data from 
Greenwich, and appropriate condensation and excision 
has reduced by one-half the unwieldy size of the original 
work, 

Notwithstanding this evident care, several blemishes 

te 











interesting. Here are some that fell on different occasions 
At the four corners are represented hailstones that fel 
at Auxerre, on July 29, 1871. The small drawings are o 
the more usual form of hailstones. The two stones in the 
centre are taken from drawings exbfbited to the Academy 
of Sciences at St, Petersburgh, in September 1863. 
These stones were ellipsoida®in shape; their surface 
when examined through a lens “had the aspect of six- 
fronted pyramids, and a section of the interior revealed 
the existence of a hexagonal network of meshes,” which 
is here represented on an enlarged scale. The fact of the 
crystalline structure of ice palpably occurring in hail- 
stones, is a most interesting observation, Mere pressure 


+ 


have escaped editorial revision. For example, the ascent 
of sound is given as the explanation of the ease with 
which sounds are heard in a balloon. 

On p. 195 it is stated that “The sun’s rays, after 
having traversed either the air, a pane of glass, or 
any transparent body, lose the faculty of retreating 
through the same transparent body to return towards 
celestial space.” No reference is here made to diather- 
mic bodies, such as rock-salt, concerning which this state- 
ment is wholly incorrect ; and even as regards the most 
athermic substances, such as alum or water, a considerable 
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Percentage of the sun’s rays (its luminous portion, for 
example) would be re-transmittéd. To explain electrical 
phenomena, M, Flammarion remarks, “It is admitted, firft, 
that electricity is a subtle fluid capable of being amassed, 
condensed, and rarefied, &c.,” and on p. 493, “ The Saint 
Elmo fires are a slow manifestation of electricity, a quiet 
outflow, like that of the hydrogen in a gas-burner.” At 
the present day we hardly expected to find so materiala 
conception of electricity put forth, unguarded by a restric- 
tion of the fluid theory being merely a convenient hy- 
pothesis whereby electrical effects can be represented to 
the mind, And what evidence has M. Flammarion for 
his unqualified assertion on p. 427, that “ the globe is one 


` vast reservoir for this subtle fluid [electricity], mich exists 


in all the worlds appertaining to our systeyt, and of which 


. the radiating focus is in the sun itself... . Its palpita- 


tious sustain the life of the ustiversa I? | ; 
We have noticed a fẹ other passages that have es- 
caped the editor’s attention in“the present edition. The 
author speaks of a mist in the Grotto del Cane as “com- 
posed of carbonic acid gas, which is coloured by a small 
quantity of agueoug vapour.” This is difficult.to under- 
stand, the vapour being as invisible as the gas itself. We 
did not know it was necessary to use a “preparation of 
‘Joseph’s paper, ” steeped in a solution of starch and 


) potassic iodide, in order to detect ozone, In describing the 


discovery of oxygen and the chemical composition of the air, 
Lavoisier is theonlyname mentioned, It is not unlikely that 
a French writer should forget Priestley and Scheele, but 
the English editor ought hardly to have overlooked their 
names. We think also that q table of the analysis of air 
obtained from different parts of the globe should have 
been supplied. All that is given is one comparatively 
rough determination, namely, that 100 parts of air con- 
tain 23 of oxygen and 77 of nitrogen by weight. This is 
termed “an analysif# made with every conceivable pre- 
caution.” A large part of this same chapter is devoted to 
impurities present in the atmosphere, but Dr, Angus 
Smifh’s classical researches are not referred to, nor even 
is his name mentioned, And this reminds us that the 
volume is incomplete without an index, which it ought 
to possess. a 

Weshould like also to have seen some attempt at a 
collation of meteorological phenomena. Meteorologists 
in general seem to have their eyes so close to their special 
observations, that they accumulate a vast mass of figures 
without “hunting for a cycle,” which has been asserted to 
be their first duty. There certainly appears ta be some 
traces of an eleven-yearly cycle in the recurring period of 
extremely hot ers and cold winters from 1793 to the 
present time, cited by M, Flammarion, By collecting and 
tabulating these figures (given in chapters 4 and 5 of the 
third book), it becomes evident that extreme winters have 
jmmediately preceded or followed very hot summers, 
As the dates stand, they go alternately before and after, 
but this, no doubt, is but an accidental coincidence. 

In spite of the slight defects we have pointed out, 
almost inseparable from a work dealing with such a 
variety of subjects, we can nevertheless endorse the opi- 


. nion of the editor that the volume “will be found to be 


readable, popular, and accurate, and it covers ground not 


~ occupied by any one work in our language.” 


W, F. BARRETT 





OUR BOOK SHELF 


Mensuration of Lines, Surfaces, and Voluses. By 
D. Mia ruse (132 pp. “ Chambers’s Educational 
ourse. l 


THIS little work presupposes that the student has somes ‘ 
knowledge of bra and geometry, and we agree with 
the author that “ it is not until a pupil has acquired this 
pon eee that he can take up the subject with any 
degree ot intelligence or derive any educational advantage 
from its stydy.” The number of propositions (59) is not 
too great ; great iacpmmeat ia disp yed in the selection of 
the properties elucidated; the proofs are concise and 
clear, and are followed up by more than 350 exampl 
which appear to be clearly drawn up and to be well suited 
to test the student’s acquaintance with the text. The 
book-work is accurately printed, the mog¢ important 
mistakes being p. 41, lme 23, p. 91, lines 23, 24, and 

. 110, line 22, but these are easily co The work 
ie one of a series, and the references throughout are to 
the edition of Euclid brought out by the same publishers; 
this reference to Euclid may appear objectionable in the 
eyes of some readers, Wht it-is an objection easily got over 
in ae of. those students for whom the . is in- 
ten 


Geological Stories, A series of anfobiogra hies in chrono- 
logical order. By J. E’ Taylor, GS. (London ; 
Hardwicke, 1873.) | 

THE mere form into which Mr. Taylor has thrown his 

work—that of making a characteristic specimen from 

each geological formation tell its own story—has not, we 
think, added anything to its attractiveness: on the gon- 
trary, it will be apt to give many readers an uncomfortable 
feeling of ity, seems to us to have often cram 
the agai k Seon a We do not gbject 
to the autobiographi orm in the a but we 
think the direct fomm w6illd have Renee sited 
to Mr. Taylors men Notwithstanding this little 
drawback, Mr. Taylor tells the “old, Md story,” on the 
whole, in a manner well calculated to interest general 
readers, and send them to works where they may get the 
outline Sp pien filled up. Anyone who reads this book 
carel, neve are fair on indeed of what the 
t geologi ink has the earth’s geological 

history. Mr. Taylor has of course wisely avoided cater: 
ing upon disputed points, though one cannot but see that 
he has a comprehensive and very thoromgh knowledge of 
his subject, The illustrations are plentiful, though y 
of them seem well worn, On the whole the work is offe we 
would recommend to be put into the hands of anyone 
who needs to be enticed into a knowledge of A 
“ Stories ” of this class are becoming more and more coin- 
mon every year. Not that we think or desire that they 
should ever supersede “ stories ” of another kind ; but we 
take it as one of the most signi signs of the permea» 
tion of culture through society, that books of this class 
find a remunerative public, 





ar LETTERS TO THE EDITOR 


[The Echtor does net held himself responsible for pinions expressed 
by Ais correspondents, No motsce is taken of anonymous 
communications, | 


Originators of Glacial Theorles 


THe writer of a notice of Tyndall’s* Forms of Water” (Na 
vol, vil. p. 400) blames Tyndall for ha revived in a Sadler 
work the Forbes-Rendn controversy, and for calling attention to 
the claims of Agassiz and Guyot. 

It seenfs rather curious that the attempt to give credit to 
scientifico investigators for the shore they may have hed in the*- 
development of a great theory should be the occasion of fault- 


finding. is bile as scientific ; 
Aae e a e 
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on the glacial fo in his various writings on glaciers, is*in 
marked contrag to the ignorance of the true state of the case 
usually displayed by English authors, who ascribe to Forbes the 
sole credit of all recent progress in the glacial theory. 

Forbes's work commeneed in 1841; it was in that year that 
he made his memorable visit to the Glacier of the Aar, and the 
found Agasnz, who had at that time already spent five summers 
in the study of glaciers, and „published m 1840 the preliminary 
part of the {nvestigations carried on by himself snd lus com- 
panlons (‘4 sur les Glaciers”), 

Agani with his usual freedom in dealing with his associates, 
which has so often made him appear as following the lead of his 
popia freely imparted to Forbes all he had seen, od certainly 

no idea that the hospitality so freely proffered would be 
returned by the proceedings of Forbes, who appropriated what 
he could, and misrepresented the nature of his intercourse with 

iz while his guest on the Glacier of the Aar. 

o ene owa a one sfung of the claims of each 
investigator om the subject, owever unpalatable it may be 
to national prejudices that the neme of Forbes should play a 
secon z7 partin these investigations by the side of those of 
Venets Charpentier, Rendu and Agassiz, the fact remains 
the same, and every fair-minded investigator will thank Tyndall 
for what he has done. ALEX. AGASSIZ 


Cambridge, Mass., April 15 ° 
e 





Scientific Endowments and Bequests 


IN the article on sclentific endowments and bequests in NATURE 
for April 24, there ıs a staterfent, in reference to the Trinity 
Natural Science Fellowship, which perhaps requires a little 
correction. . 

Alth there can be no doubt that the proposed new scheme 
for the selection of a fellow is ın every way better than the old 
system of selection by routine examination, it is hardly nght to 
s of the election of a Natural Science Fellow, which took 
p in October 1870, as an ‘‘ unsuccessful experiment.” 

It is certainly much to be regretted that circumstances have 
prevgnted the gentleman then chosen from strengthening the 
nator scléntific workers and teachers st cambridgei bat it is 

certain, that no system 6 selection t could possibly 
ba desred, Potties aed in the Eeron ot a Ara ossessed 
at once of more promising sclentifit abilities, and 
genuine love for science. 

The writer of the article seams to think that the examiners on 
that occasion were in search of what he is pleased oa a 
“genuine zoologist ; ” there is no doubt there as 
i Song pg So Ale hee inten of abit a 
themselres to zoology ; but th the college had ann 
a preference for a physiologist, yet the examiners were em- 


a more 


powered to recommend either a zoologist, or one following any 
other branch of natural science, F. ML BALFOUR 
Traity College, Cambridge, April 20 


Permanent and Temporary Variation of Colour 
in Fish 


ON or two episodes in the annals of the Brighton Aquarium 
for the week just ended deserve e note, 

Among the Place, Presrenectes platessa, added to the general 
collection, is one remarkable example, havigg the pos- 
terlor half of its under surface, usually white, coloured 
and spotted -as brilliantly as the upper one; the line of 
demarcation between these two colours again, though sinuous, 
is most abrupt, there being no ahading through from ong to the 
other as have been anticipated. Thw specimen may be 
turned to good acoount by advocates of the Darwintan theory, as 
affording a remarkable instance of the occasional tendency af a 
specially modified type to revert to its primceval state—the Pleuro- 

` nectidæ being derived from ancestors onginally peed bilateral 
, and an equal degree of coloration on each side. 

As the spawning season advances, many of the fish, and more 
especially certain of the Greed wikia order, undergo various 
important modifications in both habits and appearance, 
Daring the last week or so, aera larger examples of the 
Black Bream, or- Old Wife (Cantharus Linasins), exhibited in 
tank 4 on the north side of the Western corridor, have afforded 
a ing illustration of these phenomena, Hitherto ther 

R tea cf cule E bos karts hanger 
lines of pale yellow, a hue scarcelyin harmony with 


m . 








the name by which they are most popularly known. These light 
colours have now disappeared, or rather absorbed, in a 
prevailing shade of deep black, which, while deepest on 
thg Pack, spreads itself over the whole surface of the fish with 
exception of a few transverse lighter bands in the region of 
the abdomen. The males in are most conspicuous for 
this change, and these retinng from the remainder of the shoal, 
select certain and prescribed areas at the bottom of the 
tank, where they commence ex ing conmderable hollows in 
the sand or shingle, by the rapid and powerful action of the tail 
and lower portion of their body. A ion of suitable sire 
ing been produced, each male now mounts vigilant gad 
over hi ve hollow, and vigorously attacks and dnres 
away any other fish of the same sex that ventures to trespass 
within th® magic circle he has appropriated to himself. Towards 
his com of the opposite sex his conduct ts far different ; 
many of the latter are now distended with spawn, and these he 
endeavours, by all the means in his power to lure singly 
to his p hollow, now discovered to be a true nest or 
spawning bed, gnd there to deposit the myriad ove with 
which they are laden, which he then protects and guards mth 
the greatest care, Whether the aggregated produce of 
a large number of females is thus in Se to one bed, and 
whether the ova are guarded by the until the young fish 
make their appearance, are points which, while awaiting con- 
firmetion, may be almost confidently Inferred, reasonmg from 
the very analogous nest-forming habits of the Gasterosteidae or 
Stickleback family, already so familiar to every naturalist. The 
male of the Lump fish (Cyelepternus Iumgus) is said to watch 
over the spawn o the Temsta th a very similar manner, and at 
the particula: time of the year, early spring, when it is deposited, 
assumes the most lively tints of red and blue, which disappear *° 
again alter his paternal duties have been discharged, and are nct 
retained throngh life as has been formerly supposed. On ths 
point we have direct evidence from ens confined within 
the aquariom walls, For yet another instance of chang: of 
colour in the male fish, associeted with its nest-forming habics 
in the same Acanthopterygian order, I am indebted to a recent 
visit to the aquarium at the Crystal Palace, where Mr Loyd 
directed my attentlon to a male example of the Cuckoo Wrasse 
(Lebraus h which had férmed a deep hollow in the sind of 
its tank, and was endeavouring in the most ve manner to 
induce a female olihe same peces to share ıt with him, swim- 
ming backwards and fi between her and the completed 


nest, and ly exhibiting the greatest anxiety for her to 
follow. The normal brilliancy of this fish was supplemented oy 
a light opaque patch that extexfled ov@ a considerable portion 
of the of his head and shoulders, while the tints of tne 


peas forton of the body were more then ordinar ly 
deepened. a 
W. Savitie KENT 





On Approach caused by Velocity and Resulting in 
Vibration 


at a Distance,” has brought under notice again the experiments 
of Prof. Guthrie ‘On Approach caused by Vibration,” and has 


independent of, yet initiates vibration, That peg havo not been 
rie, Chellis, 
on is probably to 
be accounted for in the unfortunate although convenient habit 
indulged in by experimentalists of using the tuning fork as the 
Eie Do MNES 
e folowing from Prof. J. Clerk-Maxwell’s pa 
alinded to will best introduce m R R Here ie 
kind of altraction with which Prof. Guthrie made us familiar, 
A disc is set in vibration and is then brought near a hight sus- 
pended body which immedrtely to move towards the 
disc as if diawn towards it by an invisible cord. What is this 
cord? Sır W. Thomson has pointed oat, that in a moving fluid 
the preesure is least where the velocity is . The velocity 
of the vibratory motion of the air is greatest near the disc. 
Hence the pressure of the air on the suspended body is less on 
the side nearest the disc than on the opposite side ; the body 
yields to the greater pressure and mores towards the disc, The 


`- tube of the other is conical. 
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disc therefore does not act where it is not, Tt sets the air next 


it moves toward the af the 
presare. force ts therefore a force of the old 
` school, a caso of vis a tergo, a skove from behind.” 


It has been customary with me for several years, when occa-| will 


sion invited it, to demonstratesto my musical friends the physical 
tction existing in the sounding organ-pipe, to show-them (taking | harmonics 
vp a chance wood-shaving lymg on the floor of the workshop or 
a strip of tissue paper) that, heterodox though the teaching be, 
the stream of air at the mouth of the organ- ee 
, Sree ibly ‘before them the film-like Tate of tho 
" drawn into the motion of the air, and the beautiful cufve =i the 
zeod’s swing displays itself beyond dispute ; then to show them 
that the air-moulded tongue obeys every law of the a ae 
has its own definite rate of vibration, that ane aaa 
directed that it shall goss not sHike the lip, that ik aa alre 
moulded or acroplastic reed as definitely fashigned in substance, 
strength, proportion, and furm, as metal reeds are to produce a 
“required and determinate rate of vibration. First, the velocity 
of current, a constant upward force; then, the penodicity of 
vibration as a secondary mode of its activity. The aeroplastic 
-reed for with the pipe a systews of transverse vibration asso- 
» ciated with vibration, and possibly another phase of 
war inten, oe eae Taste 
o tie armon of the pipe; the principle of action of 
in my non-academic phraseology, suction 
EO eb ne Gand teen 
‘imply, oœ better stil, ınclnde the axiomatic phrase” 
* of Sir W. Thomson, “in « mo fluid the pressure is least 
wace ily odiy is binge Ws gis a A 
air-moulded free-reed eee thin Key to its nature. Flutes, 
fiageolets, whistle-pipes, duc-whistles, form one group with 
organ-pipes ; all are of one type. Then there us another group 
or ko eola] inseamna saciAlag the ‘oral’ opune ihe 
trumpet, bassoon, oboe, harmonium, and the like, the only dis- 
tinction between the two groups be:mg that the one possesses 
reeds of alr of definite pitch; and the other possesses reeds of 
substance, whether it Ue membrane wood or metal, 
alike of definite pitch, but in every one the degree of 
or pllancy liancy in the subsiance determines how much of that pit 
be maintained as the work is done. V is power, 


. -and in every conjunction of reed and pipe the reed is the domi- 


nant. Most distinctly it should be 


that the alr-reed 
desir nat apa 


powe ta doing it A rod or a string 
up under a sing w the whole vibrating it is 
capi Seble Ob ait ab a in the organ-pipe, w bit needs 
to bg beaten the precise number of blows requimte for the pitch 
of tone elicited, . 
Reeds of the oboe are as truly free-reeds as are the vocal 
cords, The stream of air does not nocessanly dowa tie 
organ-pipe, but in the oboe it is centia] IE should pasa 

„the pipe. The action of this orchestral instrament ia b oe 
lained under the law of ‘least pressure,” showing an identity 
ee diference af mode; inead or the sream 
T 


Gye tees A tea ie eo a ee In 
further proof that the flue organ-pipe is a free-reed instrument, 


Japs 
e is understood co 
e that whewsver In RA Oat EA they are 
referred to, itis stated that the clarionet is a closed pipe, and 
* the oboe an open pipe; that the former prodoces the series of 
uneven harmonics and the latter the even series, and the expla- 
nation given is that the tube of the one is cylindrical, and tho 
The explanation does not reall 
pesca It is tras that the clarionet gives in relation to its 
the pitch corresponding to that of a closed pipe, whilst the oboe, 
though of similar length (szale of key alowed for), is of -the 
eee ne yet this differencs 


arkea not in any degree from the shape of bob cylindrical, or 
conital. As well denominate oboa -ti w gloed pipo” if 
structure is EE ae ease pipe than 
the other, the true cause of the diversi is In the rate of ras- 
vibration of the clarionat only the rate of that natural 
tha oboa, The proof is and open to anyone intent to 

other. Place the oboe head on the clarionet-tnbe, and yos 
from this same tube only the two-feet tone instead of the 


four- penis on and with this teanaitecaatlon of the seiles of 
previously wanting. Place the fiute-head on 
clarlonet-tube and the same resmlts follow; sho that the 


velocity of vibration orlginates with the reed, and thal the finte 
by So Aah spar loko rrenan inatramen 


justifies me in presenting these concla- 
ga should not ba disproved, questions will suggest 
themselves whether should not look to the disturbance 


of the equilibrium of alr-preszure as the chief element in deter 
mining the pitch of sounds produced in organ pipes ; whether 
the conserve i doctrine of ‘‘ the column of within being 
alone cause of sound ” kas not been detrimental to investign- 
tion as was in older times the doctrine that ‘‘nature abbors a 
vacuum,” which, as Whewell points out, retarded scionce a 
century by pre-occn men’s minds against observation; and 
whether Te is not h the presence of the law of ‘‘least 
pressure ” that vibration of any kind becomes 





; : HERMANN SuarH 
The Hogelian Galculus 

YESTERDAY evening a copy of Nature for the roth instant, 
sent to’my late address at Piershill, reached me here, The 
sender annexes the initighs W. R. S —those, presumably, of Mr. 
W. R Smith. It was only thos that I became eware of that 
gentleman's letter on ‘‘ The Hegelian Calculus,” ia said issue ; 
and, as I am called upon b name therein, I should be obliged 
if, in an early number of the valuable publication referred ioe 
you would kindly allow me insertton of this explanatory 
in retorn.® 

In my rejoinder, mentioned by Mr. Smith as ap in the 
current number of the Jortrighty, and which (rej Pe 
as Mr. Smith truly says his own paper 
pages “‘asa virtual ce Be of the entre cisa” T irek 
tbus :— m 

“He that, with whatever tincture of mfthematies, will but 
cast a single glance into the situanon as it veritably is, will 
ceive at once that Mr. Smis. present paser Bol wach ie 
character as not to demand any further answer from me. It is 
of such a'tharacter, however, that it may be pnt on the level of 
a business transacnon, and if Mr. Smith can persuade any com- 

mathematican—say the greatest alive, Sylvester, he 

= once inathematicun, aphaca, and German 
sch: and at the same time wholl wa to myself—if, I 
y. Me, Smilih can perinde aiy mi com t expert to seo 
in this matter with Mr. Smith's eyes, I shall consent be 
mulcted in what this expert may please.” 

Of course reciprocity in the other event. I hope Mr, 
Sylvester will kindly pardon me for having thus, almost’ invo- 
lantarily, made free with his name; but, if I could say the 
above then, certainly not less can I may the above’ now—after 
this lelter of Mr. Smith's) Tho ‘ character” in allusion is one, 
I hitherto unexampled in literary controversy, and such 
| i ma Talo believe the most Im riant inleresa call forth 

rough ae it, It conseguente, 

“ as have intimated, I cannot, with any 

pel enter into further direct relations with Mr. 
Smithy and { must confine myself to what has been said 


Napoleon snipped off, and 
tassel, assured that use would 


disclose the 
So, as regards the—to iets 
Smith—-not but every Xeener must sso w concerned at a 
giance—-I can leave them fearlessly to the intromissions of the 
lic. 


Further- proceeding, let me intimate in conclusion, however 
formidable it may look, must, so far as I am concerned, be 
arranged by a friend on the ono part, and « friend on the other. 
Tonger ee ani Ati aradon caa on 
seem to it im at least, shall be miistied if it will 
but consider the result in the end, 

Edinburgh, April 18 


J. HUTCHISON. BTIRLING 
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° Moving in a Circle . 


1 I HAD to crowPa very large flat field in Lincolnshire one even- 
ing ; the ground covered with snow, and there being a dense 
fog Iknew my way peifepily ; but on coming to the hedge 
„found that I had daviated zo the right, Next day T bag 
ogpasion to. re-visit my track aud found that I had 

one quarter of a circle, | T. M. W. 











FUSTUS LIEBIG 


e 
TR LIEBIG was born at “Darmstadt, the native 
place of many eminent chemists, May 13, 1803 ; died 

at Munich, April 18, 1873. 

As generations pass away, and the deeds and capacities 
of great men come to be truly estimated, it will be found 
that the namé@ of Liebig claims q position very close to 
those of Lavoisier and Dalton, the greatest leaders in our 
science. It is not as the author of the 317 inves ions 
the titles of which fill the pages of the Royal Society 
catalogue, nor even as the father of organic chemistry, nor 
as the great originator of a scientific physiology and agri- 
cultuze, nor again as the writer of numerous handbooks, 
that Liebig has done most for science ; his greatest in- 
fluence has been a nal one, for it is to him that 
most chemists now te either directly or indirectly 
owe their scientific existence The Giessen Laboratory 
was the first one in which our science was truly taught, 
and from this centre the flame of omginal research was 
carried throughout all lands bv ardent disciples who more 
or less successfully continued, both as regards tuition 
and investigation, their master’s work. 

Lizbig early showed his love for experimental inquiry, 
and his father apprenticed him—as was then usual in the 
case of boys who exhibit such tastes-*to an apothecary. 
Ten aa of the shop drudgery was sufficient to con- 
vince the boy that this sortegf life was not what he 
required, and it is said that he ran “away from his pill- 
making ; at any gate, he returnedeto his home in Darni- 
stadt, and soon entered the University of Bonn, and 
afterwards that of Erlangen, where he met with congenial 
spirits, and continued his scidbtific education, At that 
time (1822), however, the German universities evere al- 
most destitute of means of stimulating research, or even 
of imparting a knowledge of existing science in its higher 
and more modern forms ; and for this reason the steps of 
all yo German chemists were naturally turned towards 
Pues whee Gay Lassac, Thenard, Dulong, and otber 
well-enown masters were working and teaching. In 1822, 
being nineteen years of age, Liebig had already made 
himself known in his native town and to its paternal 
government by the investigation of the action of alkalies 
‘on fulminating silver, as well as by other publications on 
the eoripositias of certain colouring materials ; and the 
Grand Duke, anxious to promote the glory of his capital, 

ve his promising young townsman the means of study- 
ing in Paris. There Liebig, thanks to the friendly intro- 
duction of Alexander von Humboldt, was allowed to work 
in Gay Lussac’s private laboratory, where he completed 
his investigation on fulminic acid, and became acquainted 
with Gay Lussac’s methods of exact investigation. In 
Paris, too, he met Mitscherlich and Gustav Rose, and the 
‘intercourse with them and other men of science which he 
there enjoyed confirmed him in the choice of his profes- 
sion, and in 1824 he returned home and was appointed, 
when twenty-one years of age, Extraordinary, and two 
years afterwards the Ordinary Professor of Chemistry at 
Giessen, the University of his pre ia the scene of 
the great labours and triumphs of his life. 

The influence which Liebig has exerted on the progress 
of discovery in our science is due to his possession of 
that peculiar gift essential to all great investigators of 
nature, which unites to indomitable perseyerance, in fol- 











lowing out expenmental details, the er power of 
generalisation. PENA indefatigable en a a RE 
Investigation must be knowh to all who have even turned 
oveg the pages of his Annalen ; there is scarcely a volume 
11 the thirty years dating from the commencement of the 
journal in 1832 to 1862, which doeg not contain some im- 
portant record of his labours, and in the height of his 
power the number of indepegdent researches which he 
was able to carry out at once is certainly marvellous. 
A mere list of even the most important of his investi- 

tions in the one branch of organic chemistry would 
ie far too long for a bref notice such as this; it may, 
however, to call to mind his productivity during 
the first few years of the Giessen career. In the first 
rank amongst his earlier researches, and serving as a 
necessary basis for the whole, come those in which he 
placed theeanalysis of organic substances upon a firm 
and simple basfs. His final description of the apparatus 
13 worth remembering—" There is nothing new in this 
arrangement but its simplicity and perfect reliability.” 
The attack on this subject, commenced ın conjunction 
with Gay Lussac in 1823, was net completed by himsclf 
till 1830; but then he furnished chemists with the simple 
and effectual methods which, with slight modifications, 
we still employ. Thus armed, the secrets of the com- 
position of the organic acids and alkaloids were soor 
revealed, and among the most import&nt discoveries we 
have first amongst the acids, fulminic (1822), cyanic 
(1827), hippuric (829), malic, quinic, lic and cam 
phone (1830), lactic (1832), artic (1833), uric (1834) 
then we find chloral and chloroform (1831), acetal (1832), 
aldehyde (1835). 

In 1837 he published, in conjunction with Dumas 
a paper, “Note sur la constitution de quelques acides,” 
in which for the first time the theory of polybasic organis 
acids was put forward, Graham’s researches on the phos- 

hates pioving the polybasic character of phosphoric acia 
ving published in 18s, In a research on the consti- 
tuton of these bodies published ın 1838 this was more full 
worked out, and-Davy’s previously expressed views as to 
the part played by hydrogen confirmed and supported. 
His researches on the cyanogen derivatives (1834), ou 
the chlorine substitution-prodacts ofealcohol (1832), andl 
those carried on for so many years in conjunction wita 
his life-long friend Wohler, as on the composition of su- 
phovinic acid (1832), and especially that on the deyva- 
tives of benzoic acid (1832) sufficed to place the theory of 
organic radicals on a firm basis, Then too we must not 
forget their conjoint researches, chiefly carried on by co- 
respondence between Giessen and Gottingen on the oxi- 
acids of cyanogen (1830), a most difficult subject worked 
out in a masterly way, or that on the formation of benzo: 1] 
hydride from amygdalin in the bitter almond (1837), or 
again the memorable investigations ongthe nature of urc 
acid and the products of oxidation of this substance by 
nitric acid (1838) in which not only a large number of 
new bodieg are described and allantoin artificially prz- 
pared, but system and order introduced among the who.e, 

One of his favourite subjects was that of Fermentatica, 
and his explanation of the phenomena ag bemg due io 
the action of a substance whose molecules are ina state 
of motion upon the fermentable body is yet well known, 
though now in the minds of most supplanted by the germ 
theory of Pasteur. . . 

As a critic Liebig was sharp, satirical, and sometimes 
even unsparing and bitter, especially when his own views 
were assailed ; his anonymous critiques are brimfull of 
good-humoured satire, w in others to which he gives 
his name, he lashes his victim most unmercifully. Who 
can read his “ Das entrathselte Geheimniss der geistigen 
Gahrung * “ Vorlaufig brieAiche Mittheilung,” 1839, wih- 
out amusement? Hus description of the mmute o i 
having the form of a Beindorfschen Destilirblase (ohne 
den Kihlapparat) feeding on sugar and excreting alconol 
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ein rosenroth gefarbten punkt), and carbonic acid 
aus dem Harnorganen) will Fe long remembered, and 
even at the present day the safire has not lost its applica- 
bility. Then again in a letter purporting to be wri 
from Paris and signed S. C. H. Wiadler, thou h doubtless 
written by Liebig, he” laughs to scorn the idea that the 
theory of substitution, which he himself upheld, could be 
so far extended as was by seme chemists believed possible. 
In this letter he states, as the last great discovery of the 
French capital, that it had been found possible to replace 
in acetate of manganese, first the atoms of hydrogen 
by chlorine, then the atoms of oxygen, then those of 
manganese, and lastly that even the atoms of carbon had 
been replaced by this gas. So that a body was in the 
* end obtained, which, although it contained nothing but” 
chlorine, still possessed the essential properties of the 
original acetate of manganese. He adds in anote: “Je 
viens d'apprendre qu'il y a déjà dans ‘es magasins à 
Londres des étoffes en chlor filé, très recherchés, dans les 
hôpitaux, et preférés A tout autres pour bonnets de nuits, 
econs, etc.1” 

Those who wish toeread an unsparing critique, may 
turn to Liebig’s remarks on Gerhardt (1846), to those 
on Mulder as regards his protein theory, or again on 
Gruber and Sprengel ting a review of his own book 
on Organic Chemistry kean. It was not in Liebig’s 
nature to spare @ither private persons or Governments 
when he thought that science would be advanced. by 
plain ing. In his two pa on “ Der Zustand der 
Chemie in Oestreich” (1838), and in “ Preussen” (1840), 
whilst he points out the shortcomings of both countries, 
bravely asserts, in the strongest terms, the dependence of 
national erity upon ongi nana subject con- 
cerning which in England, most people, thirty years 
later (to onr shame be it said) are altogether in tha dark / 

Other and wider questions, to the solution of which 
Liebig in later life turned his energies, were those re- 
specting the establishment of a Scientific Agriculture, and 
the foundation of a new science of Physiological Che- 
mistry. It is in this direction that his labours are best 
known to the general public in England; and there is 
no doubt, although in many details his views have since 
proved erroneous, Hat he was correct in the main issues, 
and that the stimulus given to British culture through 
Liebig’s writing and investigati has of the most 
important kind, Agriculturists have thus been made 
aware tbat a scientific basis for their practice exists 
which, if not as yet complete, can still explain much in 
their art of what had previously depended on mere em- 

piricism. Then, Agan, te interest and attention which 
' were thus brought to on these subjects, has led to 
the establishment of Agricultural Colleges and “ Ver- 

suchs-Stationen,” and to the carrying out of researches 
like those magnifecent ones of Lawes and Gilbert, from 
which we are receiving information concerning the 
various questions relating to plant Life such as long-con- 
tinued investigation and observation alone cas yield. 
In the year 1852, having lectured for sixty semestres in 
' Giessen, he left the university to which he had given a 
world-wide fame, to become the centre of a of men 
of science whom Maximilian II. of Bavaria called to 
Munich. There, having built himself a good laboratory 
anda ious house adjoining, he spent the remainder 
of his days in quiet labour and well-earned and honoured 
repose. The active period of his life having passed, he 
entirely withdrew from discussions on purely theoretical 
questions, and occupied himself with investigations chiefly 
of a practical character, such as those on the extract of 
meat, and on infants’ food. He continued to re-edit his 
various books, indulging occasionally in his old habit of a 
sharp hit at the views of some scientific brother. His last 
investigation and critical discussion of the labours of 
other chemists was published in 1870, “On Fermentation 
and the Origin of Muscular Force.” In this he strenuously 
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upholds his old theory of fermentation t Pasteur’s 
explanation of the phenomena, and his views and - 


ments are as forcibly and clearly expressed as we find 
them in his early publications, e of his hundreds 
of contmunications to the Annalen is a notice on the 
Ascovery of chloroform, published in March of last year, 
in which he calls attention to the fact that the discovery 
of this important substance is due to himself in 1831, and 
not to Soubeiran, as is generally supposed, although 
Liebig overlooked the small quantity of hydrogen (0°8 
per ceat.) which chloroform contains, and termed it a 
chloride gf carbon. 
As an author, Liebif is remarkable for the lucidity and 
of his style. The best examples of this are to be 
ound in his “Familiar Letters on Chemistry.” His 
mode of popular treatment of a somewhat obscure sub- 
ject ig seen in the well-known chapter (xxiv.) in his 
‘Familiar Letters,” on “Spgntancous Combustion of the 
Human Body.” He thtre goes step by step through all 
the better authenticated cases, shows the want of suffi- 
cient evidence in each case, points out the fallacies of the 
theories proposed to explain them, and concludes with 
roving, by the application of known physicaland chemical 
ws, that the capone. henomena cannot possibly cccur. 
Looking once more back upon the labours of Miebig 
we again come to the conclusion that the chief and 
characteristic glory of his life fs the impulse which he 
gave to the study of our science and the personal influ- 
ence which he exerted among his numerous and distin- 
guished pupils, . 
The present short and imperfect sketch of the scientific 
bearings of a great life is not one in which personal 
ualities can be discussed ; suffice it to say that though 
iebig was an awkward adversary, he was a fajthful 
friend, and always ready and anxious to assist deserving 
merit. e H. E. Roscor 
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NOTES FROM THE “ CHALLENGER” 


(VE left Santa Cruz on the evening of Friday, the rath 

of February. The weather was bright and pleasant 
with a lizht breeze—force qual to about 5—from the north- 
east. @ur course during the night lay nearly westward, 
and on the morning of the 17th we sounded, about 75 
miles from Teneriffe, and 2,620 miles from Sombrero 
Island, the nearest point in the Virgin group, in 1,891 
fathoms, with a bottom of globigerina ooze, mixed 
with a little volcanic detritus, ThE average of two 
Muller-Casella thermometers gave a bottom tempeature 
of 2° C. 

The slip water-bottle which was used by Dr. Meyer and 
Dr. Jacobsen in the German North-Sea Expedition of 
last summer was sent down to the bottom, and Mr. 
Buchanan determined the specific gravity of the bottom 
water ta be 102584 at a temperature of 17°9 C., the 
specific gravity of surface water being 1'02648 at a tem- 
perature of 18™5 C. : 

All Sunday, the 16th, we spent sailing with a Ught air 
from the northward, and by-Monday morning we had 
made about 130 miles from our previous sounding. The 
dredge was put over at 5.15 A.M with 2,70% fathoms rope, 
and a weight of 2 cwt. 300 fathoms before the dredge. 

After steaming up to the dredge once or twice, hauling- 
in was commenced at 1.30 P.M, and the dredge came up 
at 330 half full of compact yellowish ooze, The ooze 
was carefully sifted, bat nothing was found in it with the 
exception of foraminifera, some otolites of fishes, some dead 
shells of pteropods, and one mutilated specimen of what 
appears to be a new Gephyreap. This animal has been 
examined by Dr. von Willemces-Suhm, who finds that 
it shows a combination of the character of the Sipuncu- 
lacea and the Priapulacea. As in the former p, the. 
excretory orjfice is near the mouth, in the anterior part of 
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the body, whiff, as in the latter, there is no proboscis ard 
there are no tentacles. The pharynx is short, and is 
attached to the walls of the body by four retractor 
muscles. The pharynx shows six to seven folds ending 
in a chitinous border. The mouth is a round pene 
beset with small cuticular papilla. The perisom is divid 
{Ato four muscular bands, the surface large, showing a 
tissue of square meshes, ir each of which there are four to 
five sense-bodies. For the reception of this 
ies Dr. von Willemces-Suhm proposes to establish 
e genus Letoderma, which represent a family 
eae iate between the Sipunculids and fhe Pria- 
On the 18th we sounded at 9 AM. in 1,525 fathoms, 
lat. 25° 45’ N., long. 20° 12’ W., 160 miles S.W. of the 
Island of Ferro, and 50 miles to the west of the station of 
the day before, in 1,525 fathoms, The “ Hydra” tube 
brought up fo bottom, and, we sounded again with a 
depth of 1,520 fathoms, and no bottom. It thus 
seemed that we had got upon hard ground, and as the 
sounding of the following day gave 2,220 at a distance of 
only 19 miles, we had evidently struck the top of a steep 
rise. The dredge was lowered at 10 AM. with 2,220 
fath of line and 2 cwt. leads 300 fathoms before the 
dredge. At 5.30 P.M. the dredge was hauled up, and 
contained a few small pieces of stone resembling the 
volcanic rocks of the Canay Islands, and some large 
bases of attachment and some branches of the calcareous 
axis of an Alcyonarian polyp allied to Corallium. Some 
of the larger stumps were nearly an jach in diameter; the 
central portion very compact, and of a pure white colour : 
the ekee longitudinally grooved, and of a glossy black. 
The pieces of the base of the coral which had been torn 
off by the dredge were in one or two cases several inches 
across and upwards of an inch thick, forming*a thick 
crust from which the branches of theworal sprang. 
crustewas gf a glossy black on the surfage, showing a fine 
granulation, and a through the crust was 
of a uniform dark brown colour and semi-crystallised. 
The whole of the coral was deadpand appeared to have 
been so for a long time. It was so fresh in its texture, how- 
ever, that it was scarcely possible to suppose that it was 
sub-fossil, although from the comparatively great depth at 
which it was found, and the many evidences of volcanic 
action over the whole of this region, one could scarcely 
avoid speculating whether it might not have lived ata 
higher level and carried into its present position by 
a subsidence of the sea-bottom. I hope we may have an 
opportunity of Aetermining this question in returning 
overthe same ground later in the season. 
Attached to the branches of the coral there were 
several specimens of a magnificent sponge belonging to 


the Heractinellide, One imen, consisting of two 
individuals united together $ their bases, is about 60 
centimetres across, and has very much the appearance of 
the large example of the tinder-fungus attached to the trunk 
of.a tree (Fig. 1} Both surfaces of the sponge gre covered 
with a delicate network of square meshes closely re- 
sembling that of Hyalonema, and formed by spicules of 
almost the same patterns. The sponge 1s bordered by a 
fringe of fine spicules, and from the base a large brash of 
strong, glassy anchoring spicules project, fixing it to its 
place of attachment, The form of the barbed end of the 
anchoring spicules is as yet unique among sponges. 
Two wide, compressed flukes form an anchor very much 
like that of one of the eaan of Synapia, The 
sponge when brought up was o 

It was necessary to steep it in fresh water to free it from 
salt, and the -colour changed to a leaden grey. A 
number of small examples of the sponge, some of 
them not much md the condition of gemmules, 
were found attached to the larger specimens and to 
branches of the coral, so that we have an opportunity of 
studying the earlier stages of its development. 
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For this sponge, which forms the of a new genus, 
I propose the name Polfopogon? ar ; 

Attached to the sponge? were two examples of a fine 
Anpeld which Dr, v. Willemots-Suhm refers to the 
family Amphinomids, sub-family Euphrosynine, with 
many of the characters of the gents Hugphrosyne. The 
body is 12 mm long and 5 mm, broad, and consists of 
fifteen segments, The surfacg of the head is covered 
with a caruncle extending over the anterior segments, 
and the whole surface is clothed with milk-white two- 
ee sete, which radiate over each segment like 
a fan. 

On thg following day a series of temperatures were 
taken from the surface to 1,500 fathoms at intervals of 
too fathoms. 


Depth. empa . Tamp 
Surface . æ 19” 5G 200 Gas 5° 6C. 
100 fathoms . .© 17° 2 goo yy ee te 4'7 
200 p, 2. e. 19°7 wooo yy > 4° 
300 p>» >.. I'O 1100 3°8 
400 PNA aa R 9° 2 T200 ” 3°5 
“tee ae eee nr wan 13004, 3°1 
Sie ae tee) ONG 14084, 2'8 
YOO poo- G'S | 1500 p» >.. 2'6 
The dredge was not used, but, as is our custom when- 


ever the rate of the ship is such as to make it practicable, 
a large towing-net was put out astern. 

In hot, weather the towing-rfet is usually un- 
successful. It seems that the greater number of pelagic 
forms retire during the heat of the day to the depths of 
a few fathoms, and come up in the cool of the evening 
and in the morning, and in some cases in the night, The 
larger phosphorescent animals are frequently abundant 
dunng the night round the ship and in its wake, while 
none are taken in the net during the day. Mr. Moseley 
has been specially engaged in working up the develop- 
mental stages of Pyrosoma, and the intricate structure of 
the tissues and organs of some of the surface groups, 
whose extieme transparency renders them particularly 
suitable for such researches, ae: 

Feb, 21.—Up to 2.15 P.M. sailing under all plain sail at 
the rate of six knots an hour before the N.E. trades, force 

to 4. 

3 The dredge was put over at 5 P.@. with 3,400 fathoms 
of line, and was kept down till one o’clock Ax. on the 
following morning, the ship drifting slowly. Our position 
at noon on the 21st was about 500 miles S.W. of Tengiffe, 
lat. 24° 22’ N., long. a ur’ W., Sombrero Island S. 58° 
W. 2,220 miles. ork began early on the 22nd, and the 
dredge, which had begun its ascent at 1.15 A.M., came up 
at 5.45 half full of a yellowish ooze, which was not so 
tenacious as usual, and on the whole singularly poor in 
higher living things. A careful and laborious sifting (f 
the whole mass gave us three small living mollusca 
referred to the genera Arca, Limopeis, and Leda ; an 

two Bryozoa apparently undescrib Foraminifera were 
abundant, many examples of miliolines being of unusually 
large siza Some beautiful radiolarians were sifted out 
of the mud, These may have been taken mto the 
dredge on its way up, or more probably they may have 
lived on the surface or in intermediateewater and have 
sunk to the bottom after death, since they consist of 
continuous fenestrated shells of silica. 

On Tuesday the 25th a small dredge was lowered at 
6.30 AM. with 3,500 fathoms of line (2,500 fathoms of 
2} in. rope and 1,000 of 2-in.), and 2 cwt. leads attached 

fathoms in advance. At 7.30 we sounded in 2,800 
oms, with a bottom of the same reddish oore, and a 
temperature of 2°C. A series of temperatures were taken 
at intervals of roo fathoms down to 1,000, the result 
agreeing closely with those of the previous series. At 
5.15 P.M. the ie came up clean and empty. It had 
either never ed the bottom, owing to some local 
current or the drift of the ship, or else everything had 
I Moog, white, and waeywr, a board. 
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been completely washed out of it on its way to the sur- 
face. The bottom water gave a specific gravity of 1'02504 
at 19°6 C., that of the swfacë being 1'02617 at 213 C. 

sounding, the current-drag was tried, and indicated 
a slight north-westerly current. 

As the attempt to dredge on the previous day had been- 
unsuccessful, it was determined to repeat the operation 
with possible precargion on the 26th. The morning 
was bright and clear, and the swell, which had been 
rather heavy the day before, had gone down considerably, 
A sounding was taken about ro o'clock Am. with the 
“Hydra” machine and 4cwt. The sounding was tho- 
roughly satisfactory, a sudden change of n the 
running out of the line indicating in the most marked 
way when the weight had reached the bottom. ae 
the sounding a current-drag was put down to the dep 
of 200 fathoms, and it was then ascertained that, by 
means of management and by meeting the current by an 
occasional turn of the screw, the ship s y moved from 





d totally different from what we had been in the 
“habit of meeting with in the depths of the Atlantic. For 


at foun art of the ooze had been Assuming a 
darker tint,and showed on analysis a continually lessening 
amount of matter, and, under the microscope, 


a smaller number of foraminifera. Now calcareous 
shells of foraminifera were entirely wanting, and the only 


organisms which could be detected after washing over 
and sifting the whole of the mud with the est care, 
were three or four foraminifera of the Cri jan series, 


with their tests made up of particles of the same red mud. 
The shells and spines of surface animals were entirely 
wanting; and is the more remarkable as the clay- 
mud was excessively fine, remaining for days suspended 
in the water, looking in colour and consistence exactly 
like chocolate, indicating therefore an almost total absence 
of movement in the water where it is being deposited. 
When at length it setea it forms a perfectly smooth red- 
brown paste, without the least feeling of grittiness between 
the fingers, as if it had been levigated with extreme care 





Yer position during the whole time the Id was running 
out, The depth was 3,150 fathoms ; they bottom a per- 
fectly smooth red clay, containing scarcely a trace of 
organic matter—merely a few coccoliths, and one or two 
minute granular masses. The thermometer indicated a 
Bottom tem ture of 1°99 C, 

The small dredge was sent down at 2.15 P.M. with tWo 
hempen tangles ; and, in order to ensure its reaching the 
bottom, attached to the iron bar below the dredge which 
is used for suspending the tangles, a “ Hydra” instrument 
with detaching weight of 3cwt. Two additional weights 
of 1 cwtgeach were fixed to the rope 200 fathoms before 
the dredge. 3,600 fathoms of rope were payed out—1,000 
fathoms 2 in. in circumference, and the remainder (2,600 
fathoms) 2hin. The dredge came up at 10.15 P.ML with 
about 1 cwt. of red clay. 

This haul interested us greatly. It was the deepest 
several hundred fathoms which had ever be@n taken, an 
at all events coincidentally with this great increase in 
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for a process in some refined art. On analysis it is 
almost poe clay, a silicate of alumina and the sesqui- 
oude of ifn, with a small quantity of ma 

, It is of course a most interesting question whether the 
peculiar nature of this deposit 1s connected in any way 
with the extreme depth. I am certminly inclined at 
present to believe that itis not. The depth at Station 5 
was 2,740 fath and on that occasion foraminifera 
were abundant, and several bivalve mollusca were taken 
living. I cannot believe there can be any difference 
between a depth of 2,740 fathoms and one of 3,150 so 
essential as to arrest the life of the organisms to the 
secretions of whose tests the grey Atlantic oore is due. 
I am rather inclined in the meantime to attribute this 
ce ee to the movement of water from some 
special locality—-very possibly the mouths of the great 
South American rivers—the movement possibly directed 
in some measure by the form of the bottom. This, how- 
ever, is a question for the solution of which we may hope 
to procure sufficient data. ~ WYVILLE THOMSON 
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J 
ON THE ORIGIN AND METAMORPHOSES OF 
® INSECTS * 


I. 


THE INFLUENCE OF EXTERNAL CONDITIONS ON THE 
FORM AND STRUCTURE OF LARVÆ 


e 
HE facts recapitulated very briefly in the precedin 
T chapters show, that the forms of insect larve de 


greatly on the p to which they belong. Thus the 

PRE may y larvae of Diptera, rope 
and Lepidoptera ; each presenting orm 

traic of the group to whi h it balance: H 





If, i we take a group, such, fo instance, as the 
Lamplhicorå beetles, we shall ind Tarve extremely similar 
in form, yet very different in itse Those for instance 


ofthe common cockchafer (Fig. 1) feed on the roots of 
grass, those of Cfonia anrata (Fig. 2) are found in ants’ 
nests ; the larva of the genus Trox (Fig. 3) on dry animal 
rea of Oryctes (Fig. 4) in tan-pits : of Aphodius 
Fig. 5) in dung; of Lucanus (the stag-bectle, Fig. 6) In 


Sp 





B 
. 
Fia 9, Larva of Sitans humeralis (Fabeo, Ann. d Sol, Nat. Ser. 
4, vol. vil) 10, Larva of Sitaris humeralls, in the second stage. 


kumeraks, la the third stage. xa, Larva of Sitaris 
humeral, in the fourth stage. 13, Pupa of Sitarte, 


In the present chapter it will be my object to show 
that the form of the larva depends also very much on its 
mode of life Thus, those larvæ which are internal 
parasites, whether in animals or plants, belong to the 
TE see ana the, eae U e ee 

ive in and depend on their parents for 
food. On the hand, larve which burrow in 


* Couthaued from vol, vil. p, 459. 
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wood have strong jaws and generally somewhat weak 
thoracic legs; those which feed on leaves have the 
thoracic more develo but less so than te 
vorous species. Now, the enoptera, asa rule 
belong to the first ecoa RE larvæ of the Ichneu- 
mons, &c., which live in animals,—those of the Cynipida, 
which inhabit galls,—and those of ants, bees, wasps, &c. 
which are fed by their s, are all fleshy, apoda 
grubs. On the other hand, the larvæ of Sirer, which are 
wood-burrowers, quit the type which is common to the 
majority of the one and remain in the egg until they 


have develo thoracic 1 Again, the larvæ 
of the Tpathredinie, which heals upon leaves, closely 


9.4 


Ratrobu Tnsnct , Larva of 
P digas (Westwood Le), vs seal ex women le) a, 
Egg of Rhynchhes, showing the parasioc larva in the interior, 16, 
the parasitic larva more magnified 
resemble the caterpillars of Lepidop even to the 
resence of abdominal prolegs. There is, however, some 
Fittle variety in this res some species paving Seven 
pairs, some ten, some nine, while the genus Lyda anly 
the three thoracic pairs. 
Again, the larvæ of beetles are generally active, hexapod, 
and more or less flattened: bat on the other hand with 
those species which live inside vegetable tissues, such as 


the weevils, they are apod feshy grubs, like those of 
Hymenoptera, Pi 2, Fig. 6, represents the larva of 








Fig. 17 of Platygacter (after Ganin 
Pelt, Reet (ary 19, Egg of 
the central we'l! so, Egg 

moro advanced. #3, 

embryo. 


18, " Of Platygaster 
aey tha division of 
more advanced at, Egg of 
of Platygaster showing the-rudi- 
ment of the 


the nut-weevil, Balaninus (PL 1, Fig. 6), and it will be 
seen that it closely resembles PL 2, Fig. 5, which represents 
that of a fly (Anthrax), PL 1, Fig. 5, and Pl. 2, Figs. 7, 8, 
and È which represent ively those of a Cynips or 

- ate I, Fig. 7), an ant (PL 1, Fig. 8), and wasp 
Pl. 4, Fi va: or is this the only group of Coleoptera 
which affords us examples of this fact Thus in the 
genus Scolytus (PL 1, Fig. 4), the larvæ (PL 2, Fig. 4), 


s 


Q 
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Brachytarsus (Fig. 7) 
certain beetles feed “on ied: t 

- „Lepidoptera.; thus the larva of Criocerts Asparagi (Fig. 8), 
as its name deno 


in which it lays its eggs. These are hatched at 

e end of September or beginning of October; and 

M. Fabre not unnaturally expected that the young 

larvee, which, as already mentioned, are gctive little 
b 2 





Larva ot Pintygaster (after Ganin)—mo, ; 
Af, hooked foet ; 7, toothed > Ug, lateral process, 4 branches 
iho tail. foi bg pp apnea tind J fips ‘The letters m- 


indicate the mmo parte as in the pro- 
figures, 26, Larva of Platygaster in the second stage—ae e, mouth ; 
ILAJ, caophagus; gree, ; im, 
bm, nervous wen; gag hk, rodiments of roprodicttro 
a Varn of Pinel n aee y ma, a, 
mandibles; gras, Mpt gan jf oesophagus; sf, 
duets otha melee de ppg fava syrtom sf, milvary 
gands, wri, stomach, tm, deca; tr, trachew ; Sh, fatty 
tre; ea, intestine ; gfo of reproductive om, mde 
portion of mtrstine ; a a, 


creatures with six serviceable legs Fig. 9), would at once 
eat their way ito the cells of the Anthophora. No such 
thing: till the month of April following they remain 
without leaving their birth-place, and consequently with- 
out food; nor do they in this long time change either in 
` form or sire, M, Fabre ascertained this, not only by 
examining the burrows of the Anthophoras, but also by 
direct observation of some young larva: kept in aa 
In April, however, his specimens at last threw off th 
long , and hurried anxiously about their prisons, 
Naturally ing that they were in search of food, 
M. Fabre supposed that this would consist elther of the 
larvee or pupæ of the ear genies or of the honey with 
which it stores its cell three were tried without 
ioe eae ees See aleo Natural History Review, 


| carefull 


‘the activity which before as 








success, ‘The two. first were neglected, did when placed 
on the latter the larvae hurried away, opperished in the 
etieraph Deng erideniiy unable to deal with the sticky 
substance, M. Fabre was in it: “ Jamais experience,” _ 
he says, “na éprouvé p: -déconfiture. Larves, 
mymphes, cellules, miel, je vous ai tous offert; . 
Era donc, bestioles maudites ?” TEOR vf 
ight came to him from our countryman, Newport, who 
ascertained that a small parasite found by-Léon Dufour 
onone of the wild bees, and named by him Triungulinus, 
was, in fact, the larva of the Meloe. The larve of 
Sitaris much resembled Dufour’s Triungulinus; and actin 
on this hint, M. Fabre examined many 
Anthophora, and at last found on them the of his 
Sitaris. The males of Anthophora emerge from the ppp 
before the females, and he ascertained that as they coms 
out of their pap the little larvæ fasten upon them. 
Not, however, for long: thejr instinct teaches them that 
they are not yet in the ttraight path of development ; and, 
watching their pistes they pass from the male to 
the female bee. ed by these indications, M. Fabre 
examined several cells of Anthophora :- in some, the 

of the Anthophora fi by itself on the surface of the 
honey ; in others, on the ae ae ie oe 
more; minute larva of the Sitaris The mystery was 
solved. At the moment when the egg is laid, the Sitaris- 
larva springs upon it. Even While the poor mother is 
ing ‘up herecell, her mortal enemy is be- 


y 
to devour her offspring. For the egg of the 


l Anthophora servesenot only as a raft, but as a ee 
00 little 


The honey, which is enough for either, would be t 
for both; and the Sitaris, theref in its first meal, 
relieves itself from its only rival. eight days the 
egg is consumed, and on the empty shell the Sitatis under- 
goes ite first transformation, and makes its appearance 
m a very differenteform as shown in Fig. 10, ; 
The honey which was fatal before is now necessary ; 
necessary, is now usgless ; 
consequently, withe the ge of skin the active, slim 
larva changes into PA eta gryp, so i as 
to float on the surface of the heey with the mouth 
below, and the spiracles above the surface; “grice à 
Vembonpoint du ventre, ™says M. Fabre, “la larre està 
Pabri de Pasphyxie.” In has state it remains till the - 
honey is consumed ; then the animal contracts, and de- 
taches itself from its skin, within which the other trans- 


formations take place. In the next e, which M. 
Fabre calls the pseudo-chrysalis (Fig. 11), the larva has a 
solid corneous envelope and an ovaf shape, and in its 


colour, consistency, and immobility reminds on@of a 
Dipterous pupa. The time pose in that condition 
varies much. When it has elapsed, the animal. moùlts 
its form, and assumes that shown 
in Fig. 12; after this it becomes a papa (Fig. 13) without 

tures, in the month of 
Sitaris (PL 3, Fig. 4) makes its 


dq On the other hand, there are-cases in which larvæ 
“tverge remarkably from the ordinary type ‘of the group- 
to which they belong, without, as it seems in our present 
im ace state of information, any sufficient reason. 

us the ordinary of Hymenopterous larvæ, as we 
have already seen, is a y apod ; replaced however 
in the leef-eating and wood-boring groups, Tenthredinidæ 
and Sirecidæ Fig, 14) by caterpliar,m i 
resembling those of Lepidoptera. ere is, howevér, & 
group of minute Hymenoptera, the larvæ of which reside 
within the eggs or larvæ of other insects. It is diffichlt to 
understand why these larvæ should differ from those of 


chneumons, but as will be seen by the accompanying 


figures, they assume very remarkable and grotesque forms, 
The frat of these carious larvae waa obeerveiby De Filippi,” 


o9 * Ann and Mag dol Nat. His; 1830, 
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who had collect@d some of the transparent ova of Rhys-, 
chites betuleti and to his surprise found more 
than half of thém attacked a small parasite, which 
to be the larva of a minute Hymenopterous insect 
onging to the Pteromalide. Fig. 15 shows the egg of 
Rhynchites, with the itic larva, which is represent 
oma larger scalein Fig. 16. Recently, however, this group 
has been more completely studied by M. Ganin,* who thus 
describes the development of P ter. The egg, asin 
other allied hymenopterous families, for instance in 
Cynips, is elongated and club-shaped (Fig. 17). After a 
while a large nucleated cell appears in the centre (Fig. 18); 
this isa new formation not derived from the germinal 
vesicle. This nucl cell divides (Fig. 19) and sub- 
divides, The outermost cells continue the same process, 
thus forming an outer investing layer. The central one, 
on the contrary, enlarges considerably, and develops 
within itself agnumber of daughter cells (Figs. 20 and 21), 
which I raced form themfelves into a mulberry-like 
mass, thus giving rise to tBe embryo (Fig. 22), 

Ganin met with these larvæ in those of a small gnat, 
Cecidomyia. Sometimes as many as fifteen parasites oc- 
curred in one host, but as a rule only one attained sel 
The three species of Platygaster differed considerab 
in form, as shown in the three following Figs. 3a 
They creep about in the by means of the strong 
hooked feet, 4/, somewhat aided by movements of the 
tail. They possess a mouth, gtomach, and muscles, but 
the nervous, vascular, and respiratory systems do not 
make their appearance until later. er some time the 
larva changes its skin and assumes the form represented 
in Fig. 26, In this moult the last abdomimal ent of 
the first larva is entirely thrown off: not merely the outer 
skinas in the case of the other a but also the 
hypodermis and the muscles. This , as will be seen 
by the figure, is mn the form of ae in or egg, and 
‘870 mam. in len thé external appefidages having dis- 


appegred, dod the segments being indifated only by the 
arrangement of the muscles; s7£/1s the cesopha lead. 
ing into a wide stomach which occupies nearly the whole 


bsn the ventra nervous cords, The ventral 
nervous mass has the form of a broad band, with 
straight sides; it consists of embryonal cells, and re- 
mains in this undeveloped condition, during tHe whole 
larval state. 

At the next moult the larva enters its third state, which, 
however, as far as the external form (Fig. 27) is con- 
cerned, differs from the second only in being somewhat 
more elongated. The internal o however, are much 
more complex and complete. The trachem have made 


body, sgsae is the rudiment of the supracesophagal 
ganglia, 


their ap ce, and the mouth is provided with a pair 
of mandibles. From this point the metamorphoses of 
P 


gaster do not appear to differ materially from those 
H 


of 

An allied genus, Polynema, has also very curious 
larvæ. The perfect insect is aquatic in its habits, 
swimming by means of its wings; flying, % we may 
say so, under water, It lays its eggs inside those of 
Dragon flies ; and the larva, as shown in Fig. 28, leaves 
the egg in the form of a bottled-shaped mass of undiffe- 
rentiated embryonal cells, covered by a thin cuticlk, but 
without any trace of further organisation. Protected by 
the egg shell of the Dragon fly, the young Polynema is 
early able to dispense with its own; and bathed in the 
nourishing fluid of the Dragon fly’s egg, it imbibes 
- nourishment through its whole surface, and increases 
rapidly in size, The digestive canal gradually makes its 
appearance, the cellular mass forms beneath the original 
cuticle a new skin, distinctly divided into segments, and 
provided with certain appendages, After a while the old 
cuticle is thrown off, and the larva gradually assumes the 
form shown in Fig. 29. asck are the antennal discs, or 

* Zelis £ Wim Zool, 1849. 


rudiments of the antennæ, //sc/ of the wings, sch of the 
legs, v/g are lateral projections, gscA of the ovipositor, 
&c, fe ig the fatty tissue The subsequent metamor- 
phoses of Polynema offer no’special ities. 

From these facts—and, if necessary, many more of the 
same nature might have been brought forward—it seems 
to me evident that while the form offany given larva de- 
pends to a certain extent on the group of insects to which 

“it belongs, it is also greatly inluenced by the external 
conditions to which the animal is subjected; that it is a 
function of the life which the larva leads and of the group 
to which it belongs. 

The larvee of insects are generally regarded as being 
nothing mere than immature states—as stages in the de- 
velopment of the egg into the imago ; and this might 
more- O eenen to be the case with those insects 
in which the offer a general resemblance in form 
and structuf (excepting of course so far ag relates to the 
wings) to the perfect insects. Nevertheless we see that 
this would be a very incomplete view of the case The 
larva and pupa undergo changes which have no relation 
to the form which they will ultimately assume. With a 
general tendency, as regards size ànd the production of 
wings, to this goal, there are combined other changes 
bearing reference only to their existing wants and condi- 
tion, or is there in this, I think, anything which need 











Fia 28, Embryo of Polynama (after Gamn) 
ore rudiments of the antenaw; //sch 
a 


Larva of Polynema, 
the wings; dsck of 


or 


eggs ; vg, lateral projections ; gc À, ruduments of the ovipadttor , 
Wa for dae 


surprise us. External circumstances act on the insect in 
its preparatory states, as well as in its perfect condition. 
Those who believe that animals are susceptible of great, 
though gradual, change through the influence of external 
conditions, whether acting, as Mr. Darwin has suggested, 
through natural selection, or in any Ather manner, will 
see no reason why these changes should be confined to 
the mature animal, And it is evident. that creatures 
which, lik& the majority of insects, live during different 
parts of their existence in very different circumstances, 
may undergo considerable changes in their larval orga- 
nisation, in consequence of forces acting*on their larval 
condition; not, indeed, without affectinz, but ceitainly 
without affecting to any corresponding extent, their ulti- 
mate form. 

I conclude, therefore, that the form of the Jarva in 
insects, whenever it departs from th original vermiform— 
or the later Campodea—type, depends in great measure 
on the conditions in whica it lives. The external forces 
acting upon it are different from those which affect the 
mature form; and thus changes are produced in the 
young, which have reference to its immediate wants 
rather than to its final form. 

And, lastly, as a consequence, that metamorphoses may 
be divided into two kinds, developmental and adapo 
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NOTES 


- Tux following are the nameg of tho fifteen candidates who 
have been selected by the Coundl of the Royal Society, ' for 
election this year into that body :—William Aitken, M.D., Sir 
Alexander .Armstrongs M.D., K.C.B., Robert Stawell Ball, 
LLD., John Beddoe, MLD., Frederick Joseph Bramwell, C.E., 
Staff-Captain Edward Kilwck Calver, RN., Robert Lewis 
John Ellery, F.R.AS., Lieut.-Col. J. Augustus Grant, C.B., 
C.S.L, Clements Robert Markham, C.B., George Edward 
Paget, M.D., George West Royston-Pigott, M.D., Osbert. 
Salvin, MA, The Hon, John William Strutt, MA, Henry 
Woodward, F.G.S., James Young, F.C.S. 


THe University of Cambeldge has accepted the offer mado by 
Dr. Anton Dohrn of the Zoological Station at Naples, through 
“Dr. Michael Foster and Prof. Newton, of a» table in 
the of the station ; and last week, on the recommenda- 
„tion of the Board of Natural Sciences, 2 grace pessed tho senate 
without opposition to the effect that from the Warts Travelling 
Bachelors’ Fund the sum pf 1004 per annum be granted for three 
years, for the purpose of securing to such members of the Untver- 
sity, as the Board shall from time to time nominate, facilities of 
studying in the station. 


WITH reference gto. a short article entitled u Survival of the 
Fittest,” ia NATURE, vol. vil. p. 404, Prof. L. Agessiz writes us 
that the observations theicin attributed “to him are taken from 
an mauthorised newspaper report, from which we infer that he 
disclaims them. i 


‘WITH referestce to our report of the American Philosophical 
Soclety for August 16, 1872 (NATURE, vol. viu p. 335), Prof. 
Cope writes that we have been misinformed as to the date at 
which his communication on the discovery of Proboscidia ın the 
Wyoming Eocene was communicated’ to the Society. The 
paper was not announced to the Society till its meeting on Sep- 
tember’ 20, and was not published till February 6, 1873. 

Mz. PEXGELLY writes us that the specimens referred to by 
Mr, Everett (Nature, April 17) did reach him through Mr. 
Everett’s mother, andgweie guly acknowledged. .The labels 
wero rotten with wet, and the specimens consisted of shells and 
bones, the latter including human teeth and portions of a skull, 
inclapcs of some rodent, and æ large hog-like molar. 

-Puntxxse ISLAND, the gift of which for the study of natural 
history to Prof. Agassiz by Mr, Anderson we hare already more 
than once spoken of, was handed over by the donor on Monday, 
April 21, in a very simple way, accompanied by tome speech: 
making, Prof. Agasalz and his generous admirer then met for 
the first time, and for the first time Agassiz set foot on the 
future sphere of his@aboms. The short deed of conveyance 
was read and handed over, and Prof, Agassiz briefly returned 
thanks, announcing that he Intended‘to chnsten the-institatlon 
to be founded on the island, “The Anderson “School of 
Natural History.” Preparations for the school, which will 
open this summez, will be immediately commenced. Plans 
have already been drawn for a two-story wooden building 
100 ft long and 25 ft. wide. The lower floor is intended 
for laboratories and working-rooms, of which there will be eight, 
with a largo hall. The second story will contain twenty-aix 
sleeping-rooms, two bath-rooms, and a large room for the Super- 
intendent of the Institution. Several friends of Mr. Anderson 
in New York have become interested in the school, and will 
probably give Hberally towards its endowment. The bland of 
Penikese, Penekese, or Penequese, and often called Pune, by the 
pilots, is one of a group of the Ehrabethan Isles, lying between 
Boxxard’s Bay and Vineyard Sound, and stretching southward 
from Cape Cod to a point nearly oppoalte the coast of Rhode 
Island, Pentkese ts just inside and on starboard hand of the 





entrance to Barrard’s Bay. It is twelve miles Zom New Bedford. 
‘The island is three-fourths of a mile long and half a mile wide, and 
Sts as mest es A nd soe ee PR ine get 
q A young tree was pointed out that had grown in one 
eo than anybody in the party could reach, The surface 
hilly, the highest point being about a hundred fest zbove ¢he 
water. Mr, Anderson reserves m peninsula of some fifteen acres 
on the east end of the island, and here he proposes to baild e ' 
house next year. Prof Agassiz states that Penikese is 2 much 
better location for the school than the one originally contem- . 
plated at,Nantucket. The school is to be devoted mainly to 
the study of fish and marme objects in the summer season, and 
a much larger variety is found in Penikese. Tho Sound and 
waters in the vicinity of Nantucket have almow invariably a 
sandy bottom, while the diversity in marine topography in Buz- 
zard’s Bay invites and fosters a corresponding wriety of animal 
tnd vegetable liie ° 

AT the meeting of the Iron and Steel Instituto recently held 


success which had attemded the organisation of the society, 
which although only in the fifth year of its existence, now num- 
bered on its rolls 5aa members, Ho expressed his opinion 
that the Institute had far from reached its limits, Referring 
then to Instances which ùll exist here and there, of a 
disregard for scientific inquiry, the result, perhaps, of con- 
siderable success effested independently of ena To 
search, in which cases practical experience, as it is is the 
only role admitted, Mr. Bell remarked, that on the other hand, 
abstract science, correct as it may be in every step employed in its 
when introduced into the workshop may be found 
unable to stand the rude but mevıtable teat of commercial prac- 
tleability ; Hepes Ue neseasty oe conyanient etheiol ier 
a sound union beteen these two great principles nd to 
this was the object ef the°orgunisation of the Iron pa 
Institute, where are brought face to face mep, some distinguished 
for thelr practical knowledge, and others equally eminent for 
their attachments to scientific obsérvation. He then proceeded 
to consider the present aspect“of foreign competition, and thought 
the progfess in other countries in fron mannfectnre had arisen 
from an adaptation of our own appliances, and not from any 
important discoveries abroad. In speaking of the recent gcarclty 
of coal, although it was his impression that an.important addition 
čan and be made to their present ogtput, he yet contem- 
plated the of a time being now approaching, when 
“any extension jof -mannfacturing operation in this country 
would haré to be regulated, not by the requirements of 
society for produce, but by the means our coal mines 
might possess of furnishing the fuel required. Mr, Bell, after 
referring to several improvements in the plant and’ processes for 
manufacturing iron, looking forward to the future, expressed his 
opinion the, unless new discoveries of coal be made in Europe, 
the great nval we have to fear in the iron’ manufacture is the 
United States, which possesses unlimited quantities of ores of the 
finest quality, and such enormous deposits of coal, that our- 
own wealth in thot mineral is but comparative poverty.. At 
the proceedings on April 3o, a paper by Dr. C, Willam Sie- 
mens, ‘On| the Manufacture of Iron and Steel by Direct Pro- 
cess,” was read, Dr, Siemens described his rotative regenera- 
tive gas furnace, 

Ackoxscial E the Goch and’ Nadiad a Coins 
mittee of the Asiatic Society was held at Calcutta 2 few weaks 
since, for the purpose of considering Mr. Schwendler’s scheme 
for the establishment of a Zoological Garden in Calentts. After 
considerable discussion it was resolved that the Council of the 
Society should once more record their opinion as to the great 
advantage tq Naural History Science, as well as to the public 
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which would resaft from the successful establishment of a Zoolo® 
gical Garden. I@ addition a Committee was appointed to report 
on the scheme. Few places are more suitable for the establish- 


ment of such pardens than Calcatta—chimate, facilities for pro ` 


curing animals, and an enormons floating population are’ all Wy 
their power. Weare giad to learn thet several of the native 


princes have already promised large donations, and that the 
local and Imperial Governments will give the schems their 
support, 

Da. SchomBuRck’s Report on the Botanic Garden at Ade- 
laide, South Australia, gives an interestiag view of the Usefulness 
of such an institution in a new county. Although, according 
to the director, young Australia has very little taste for the 
science of botany, yet the number of pesons who frequent the 
gardens for the purpose of getting various kinds of informaton 
increases yearlf. Part of the neport deals with the subject of 
state conservation of forests. In many distncts of the colony the 
supply of wood for timber and fuel appears to be altogether 
exhausted, or w soon about to become so. The effect of the 
diseneni on the climate is mach dreaded by Dr. Schomburgk, 
and no doubt, even if the belief in a dfminution of the rainfall 
be not® well founded, clearing certainly promotes evaporation, 
and sooner or later brings about the drying up of springs. 
Various economic plants hafe been introduced, including esparto 
(Macrochlea tenacissima), The @imate allows of the planting 
out of many palms ın the open air, such as Latania borbenica, 
Rhapu Aabelliforwmis, Sabal Blackburniafa, several species of 
Chamarops and others, There are grand possibilities for a well- 
managed botanic garden in such a climate. 


Time third part of Mr. D. G. Elliott’s superb ‘ Monograph of 
tho Paradiseads: or Birds of Paradise,” has just been published, it 
contains six plates beautifully pen ey Mr. Wolf and 
Mr. Sufi. ° 


Tur first part of a new blologieal work hes PEA TA 
published at Moscqw, entitled ‘‘ Pripeda ”—popularnoi estest- 
yenno—istoricheskiszormk. It contains a paper by M. Severtzoft 
on the sheep of Asia, but from being wnitten in Rosman, it is 
beyond the reach of most English readers, anal wold probably 
be worthy of translation. 


LETTERS received from Mr. R. Swinhoe announce his removal 
from the Consulship of Ning-po to the more northern Chinese 
port of Che-fow, onthe south shore of the Gulf of Petchelee. 
M., Swinhoe also announces the despatch of a living specimen of 
the v@ry interesting hornless deer, Hydropotes mermes, first 
described by him in 1870, for the Zoological Society’s Menagerie 


We understand that Dr. John Anderson, F.Z.S., director of the 
Indion Museum at Calcutta, will return to England in the 
autumn for a leave of two years, 


WE learn from Sirins that the Russian Go t has de- 
voted 70,000 roubles to the observation of the Transit of Venus, 
and is to send out twenty-four expeditions to various parts of 
the world. 


FRON Sirius we learn that recently 84 pages of a manuscript 
of Copernicus have been discovered. 


Tur Archeological Institute of Great Bntain and Ireland 
will hold its annual meeting at Exeter on July 29 and folowing 
daya Lord Devon has consented to fill the office of President. 

Tux Royal Microscopical Society hold a conversazione in the 
Large Hall, King’s College, on Wednesday evening, May 14. 

IN reference to the Natural Sclence Scholarship at Trinity 
College, Cambridge, to which, es mentloned last week, Mr. 
Bridge has just been elected, we are informed that Mr. Alfred 
Milnes Marshall, of St. John’s College, was alsa jughly recom- 


mended by the examiners for a second scholarship, but the master 
and seniors deaded that only one should be given. Mr. Bridge, 
we may add, has for some tim#past, been a non-collegiste mem- 
ber of the University. 

A VERY interesting publication is the “Memoir of the 
Founding and Progress of the U.S. Naval Observatoiy,” at 
Washington, prepared by Prof. J. E. Nourse, by order of Rear- 
Admural B. F. Sands, the present{Superintendent of the obser- 
vatory. The large pamphlet gives details of the history of the 
observatory from the first attempt in 1810 to move the American 
Government to take steps to establish a median for Amenca, 
so as to make that country Independent of the mendiuns of 
Greenwich and Pans, down to the present time, when by the 
liberality of the Government and the zeal and knowledge of 
Ameiican and meteorologists, ıt has become one of 
the most > observatories in the world, The present 
observatory was foended in 1842, and the first superintendent 
was the late Commander M. F. Maury, whose successors have 
been Capt. J. M. Gilliss, Rear-Admural C, H. Davis, and Rear- 
Admiral B, F. Sands. In thelr atterspts to render their obser- 
yations, astronomical, meteorological, and magnetic, as thorough 
and wide as possible, the officials have been well backed by the 
American Government, the result being, as we have said, that 
the observatory is perhaps the most efficienf institution of the 
hind’ in the world, both with regard tothe higher aims and the 
practical results of the sciences with which it is connected. 
Every year, almost every month, as the readers of our '‘ Notes ” 
must have seen, are new ramifications being developed, and new 
means of greater efficency being added. For the purpose of 
circulating accurate time, the observatory is connected with all 
the telegraphic offices in the United States, and every day at 
12 o'clock, the exact tme is by this means made known through- 
ont the country. At present, as we noted some time ago, there 
is being constructed for the observatory by Messrs. Clark, ol 
Cambridgeport, at a cost of 50,000 dollars, a 1¢efiacting telescope 
of the largest size; and as we also noted several months smece 
preparations on the most lberal scale aie bemg made for 
obserming the forthcoming Transit of Venus 


A CORRESPONDENT puts the {llowingMcase :—A strong man 
is suddenly struck dead by lightning. What has become of th: 
potential energy he possessed the instant before he was struck ’ 
To this we have received the following reply :—His potefua. 
energy would be where it was before, viz, within the space 
bounded by his exte:nal surface, What the lghtnng has done 
has been to destroy the mechanism for realsing that potential 
energy. A small portion of the man’s potential energy mugh: 
have been converted into actual energy by the lightning, as, for 
instance, in the shape of heat; but the peat bulk would be got 
by anybody who chose to eat his body. æ 

AN Internalional Monument to the late Commodore Maury 
has been proposed, and there is no doubt his memory wel 
deserves such a tnbute, It has been mooted that an appropriate 
form in which to embody the monument would bea lighthouse 
on Rocos, which is sighted by all vessels on thgroute t Rio cs 
Janeiro, 


AT a meeting held in Edinburgh last week, it was resolved ta 
appeal to the public for subscriptions in order to procure the 
erection m Edinburgh of Mra. D. O. Hill’s statue of In. 
Livingstone. The sum proposed to be raised is 3,50%. 


Tux U.S. signal office has begun the publication of a bref 
monthly review of the weather, in which special altenhon is, of 
couse, given to the storms that visit the United States. It a_- 
pears from these that there were enumerated during the month uf 
January twelve storms, dunng Februaiy ten, and dung March 
eleven. Thepeths pursued by the centres of these storms me 
classified as follows :—Twenty-one passed from the Upper Mis- 














36 f 





souri Valley, and possibly from Oregon and British Columbia, 
eastward, over tho lakes to Canada or New England ; nine 
passed from the south-west, north and eastward, to the 
Middle or Eastern States; three passed from the south- 
west, castward, to jhe South Atlantic States, ands thence 
north-castward; and two passed up northeastward some 
distance off the Atlantic Several of these storms divided 
into two poitions, purmuing separate routes; and, with but one 


or two exceptions, they all increased in severity as they advanced |. 


eastward. The rainfall returns show a general deficiency on the 
Pacific coast ; that, however, which was reported in the States 
east of the Rocky Mountains in March is probably,compensated 
by the excess during January and February. Durling the entire 
thres months the temperature has been colder than usual—at 
least for the POET RE OCR EE 


WE have received the programme of tha Leeds Naturalist’s 
Field Club for the quarter April to June, from which we see 
thet alternately with “exhibition of specimens and conversation,” 
which takes place once a fortnight, papers on subjects of scientific 
interest are to be read. ions also take place on an average 
once a fortnight, the first object of the Club being “ the minute 
investigation of the natural history, in all its branches, of the 
immediate nelghbourhood of Leeds, and a more general investl- 
gation of the wole of the West Riding.” This Soclety was 
founded in 1870, and was reorganised on a broader basis in 
March 1872, and seems to ba doing good work. 


A CORRESPONDENT writes, asking information with reference 
to the etymology of the word opAdr. 


Tae following additions to the Brighton Aquarium have been 

made during the past week :—-Picked Dogfish ( dcanthias vulgaris), 

- Larger Spotted Dog-fish (Sowhiew: stellare), Lesser do. (Sewhinm 
canicula), Monkfish (Aiwa sguatina), Spotted Rays (Raja maci- 
Jats), Sharp-nosed do, (Raja'tintea), Streaked Gurnards (Trigla 
linania), Grey Gurnards (Zyiglis gurnardus), Greater Weevers 
{Trachinus draco), Lesser do. (Trachinus vipera), Gemmeous 
Dragonets (Callionymus lyra), Lamp Fish (Cyclopterus Inmpus), 
Sea Snall {Liparis vuigaris), Yarrell’s Blenny (Sleantogs arani), 
Sand Smelts (Atherina preflyter), Turbot (Rhombus maximus), 
Brill (Rhombus lavis), Sal Finko (Rhombus punctatus), Place 
( Pleseronectes -Watissa), Flounders (Pleuronectes flesus), Soles (Solea 
ewlgaris), Minnows (Lenciscus phoxinus), Tench (Tinca vuigaris), 
Masked Crab (Coryster casswodanus), Tube Worms (Serpula 
conteriuplicata), Sea Mice (Aphrodite aculeata), Sun Starfish 
(Selaster papposa), Mediterrancan Corals (Zalamephywka verrx- 
cari), Golden Cup Coral (Balanophyliia regia), Devonshire Cup 
Coral (Caryophyllia savithti), Sea-fingers (Alcyonium digtatus), 
Sea-anemones (various). 

Tux additions to the Zoological Society's Gardens daring 
the past week include an Indian leopard (fats pordus),- two 
Indian jackals (Camis aurews), presented by Capt. Henry; a 
Malabar Squirrel (Scénsus maximus), presented by Mr. White- 
side; three Egyptian cate Felis chaus (7) from Cashmere, pre- 
sented by Cat. J. J. Bradshaw; two Egyptian geese (Chena- 
lepex agyptiaca), presented by Mr. H, W. Thornton ; a haw- 
finch (Covcethraustes vxigaris), from the British Isles, presented 

` by the Viscountess Downe; four European Terrapins (Emys 
futaria) and a green lizard (Lacerta viridis, var. chloronetus), 
presented by Lord A. Russell ; two black-handed spider monkeys 
Ailes maanochir) ; a white-throated Capuchin (Cebus Aypodenctss) 5 
a blue-fronted Amazon (Okryswis asiwa); a yellow-fronted 
Amaron (C. ockrøcepkala), and an orange- winged Amaron (C. 
amazonica), from Cartagena; a crested agouti (Daryprocta 
cristata) from Colon ; an alligator, and a red and yellow macaw 
(4ra chloroptera), from Barauquilla; n golden eagle (Aguna 
chrysactus), purchased ; baddati seal (Cystophora cris- 
tata), from the North Atlantic, deposited. 
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ON THE AYPOTHESES WHIGH LIE AT 
THE BASES OF GEOMETRY* 
A HL—ApNication to Space, 
§ 1.—By means of these inguiries into the determination of 
the measure relations of an #-fold extent the conditions ma} be 


declared which are and sufficient to determine the 
metric properties of s 








we assume the independence of 


ine eae Fom pior toa wad e Bis eee een 
square root uadric diff to say, fatness 
Er ee : 

First? they ma be qxpreased. thus : that the curvature at each 
polnt is zero in surface-directlons ; and thence the metric 


properties of space are determined if the sam of the angles of a 
triangle is always egual to two 1ight angles 

iP aay, i We aeae with clid not merely an existence of 

lines independent of position, but of bodies also, it follows that 

the curvature is ; and the& the sum of the 


a Pitas cons eiae tes les when it is known in one. 
, one instead `of taking the of lines to be 
tion and direction, assume an independ. 
ses on ect ew ie 
this conception or differences are com 
magnitudes expreasible in thres Independent units, n 

§ 2.—In the course of our previous inquiries, we &rst dis- 
tinguished between the relations of extension or and 
the relations of measure, and foung that with the mame extensive 
properties, different measure-relations were conceivable; we 
then investigated the systenMof sinple size-fixings by which the 
measure-relations of space are completely determined, and of 
which all propositians about them are a necessary consequence 
it remains to discuss the question how, in what degree, and to 
what extent these assumptions are borne out by experience. In 
thisrespect there isa real distinction between mere extensive 
relations, and measure relations; in so faras in the, former, 
whereghe posible cases form a discrete manifoldnems, the 
tions of expenence are indeed not quiis certain, poa still not 


inaccurate ; whildn the latter, w form a 
continuous mantfoldness, ; alll oat gata Pertenece 


remains always inaccurase: the robabality ever @o age 
thatit is nearly This parla becomes important 
in the extensions of tlese em etegminations beyond the 
limits of observation to the infini fay cred eo totale en 
ance the latter may clearly pee more inaccurate beyond the 
limits of observation, but sot the former. 

In the extension of space-consiruction to the infinitely great, 
we must between sadounadatners and infmate extent, 


the former bel to the extent relations, the latter to the moa- 
sure-relations. space isan unbounded three-fold manifold- 
ness, isan which is develo by every conception 


of the parley parte to at ase instant the region 
of real perception is completed and the possible ofa 
sought object are and which by these appliations is 
for ever itself The unboundedness of space possesses 
in this way a greater empirical certainty than an external 

ence. But its infinite extent by no means ws from 
this; on the other hand if we assume independence of bodies 
from position, and therefore ascribe to space constant curvature, 
it must necessarily be finite provided this curvature has ever so 


small a ive value. we prolong ai) the geodesics starting 
in a gi wurface-element, we should obtain an unbounde 
surface of curvature, f.e., a surface which in a far mani- 


foldness of three dimensions would tako the form of a sphere, 
and consequently be finite. 
$3. The questions about the Infnitely great aze for the inter- 
pretation of natare useless questions ut this is not the case 
with the questions about the infinitely small, See the 
exactness with which we follow phenomena into the infinitely 
small’ that our knowledge of them causal relations essentially 
depends. The progres of recent centuries in the knowledge of 
mechanics almost entirely on the exactness of the con- 
struction has become possibla through the invention of 
tho infinitesimal calculus, and through the mmple principles dis- 
covered by Archimedes, Galileo, and Newton, and used by 
modem physic, But in the natural sciences which are still in 
want of simple principle fo such constructions, we seek to 
discover the causal ns by following the phenomena into 
i a the microscope permits, Questions 


S (Coatinned. fom piga17) 
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or at any rate its reciprocal must be an area In comparison with 
whith the range of our telescopes may be neglected. But if 
this indepondenes of bodies frqm position does not exist, we 
cannot draw conclusions from metric relations of the great, to 
those of the infinitely small; in that case the curvature at each 
point may have an arbitrary value in three directions, provided 
that the total curvature of every measurable portion of space 
does not differ sensibly from zero. till more complicated 
relations may exist if we no longer the hnear element 
expressible as the square root of a quadric differential, Now it 
seems that the empirical nobons on which the metrical determi- 
nahoos of space are founded, the notion of a solid body and of a 
ray of light, cease to be valid for the mfimtely small, We dre 
therefore quite ab liberty to suppose that the metric relations of 
space in the infimtely small do ndt comform to the hypotheses 
of geometry; and we ought im fact to suppose it, if we can 
thereby obtain a simpler ation of phenomena. 

The question of the validity of the hypotheses of geometry in 
the infinitely small is bound up with the question of the ground 
of the c relations of space. In thisdast question, which we 
may stijl regard as to the doctrine of space, is found 
the irene of the made above; thatin a discreto 
mantisldness, tho ground of its metne relations ia giren in the 
notion of it, while in a manifoldnem, this ground 
must come from outside. Either» therefore the reality which 
underlies space must form a discrete monifoldnes, or we must 
seek the giound of its metric relations ogtside it, in binding 
forces which act upon it. 

The answer to these questions can only be got by starting from 
the of phenomena which has hitherto been justified 
by i and which Newton assumed as a foundaton, and 
by in this conception the successive changes required by 
facta which it cannot explain, Researches starting from’ general 
notions, hke the investigation we have just made, can only be 
useful If prewmnting this work from being hampered by too 


narroneviews, and in know of the interde 
of thinga from bein checked by i prejudices, 


This leads us into the domain of angther science, of physic, 
into which the object of this work does not allow us to go to- 
day, ` 


Synepsia 
PLAN of the Inquiry: 
L Notion of an g-ply extended itudes 
$ 1. Continuons and discrete mamifoldnesses. Defined 
of a manifoldness are called Quanta. Division of the 
theory of continuous magnitude into the theories 
{1) Of mere 1on-relations, in which an independ 
of from us not assumed ; 
q2) Of mre-relations, which sach an independence 
must be assumed. 
§ 2. Construction of the notion of a one-fold, two-fold, 
a-fold extended magnitude. 
§ 3. Reduction of place-fixing in a given manifoldness to 
quantity-xmgs. True character of an -fold extended 
e 


I. 
i called Flat in which the lne-element is expressible a the 
square-root of a sum of squares of complete differentials. 

§ 2, Investigation of the manifoldnem of #-dimenslons in 
which the line-element may be represented as the square 
Toot of a quadric differential easare of its deviation 
from flatness (curvature) at a given point in a giyen sur- 
face-direction, For the determination of ite measure- 
relations it is allowable and suficient that the curvature 


be arbitrarily given at every point in n ==" surface 


directions, 

$3. Geometric Hlustratlon. 

§4 Flat manifoldnesses (in which the curvature is every- 
where = 0) may be treated as a special case of manifold» 
nesses with constant curvature. These camajso be defined 








as admitting an independence of #-fold extents in them 
from position (posibility of motion without stretching), 
§ 5. Surfaces with constant gurvature. 
IIL Application to Space. 
$r ki atem of tacts which mfico to determine the mossurs- 
relations of space assumed in h 
§ 2. How far is the validity of these empirical determina. 
tions probable beyond the limits of observation towards 
the infinitely great ? ° 


of this question with the interpretation of nature. 





THE DEVELOPMENT THEORY INGERMANY* 
bd III. 

Chorelogy: or, the Geagraphical Distribution of Leving Beings 
‘THE importance of the theory of Evolution does not consist 

in its acagun! for this or that i fact, bat in its 
jad tetany all biol facts collechvely, It is found to be 
confirmed in every detail by the mode of distribution of the 
various on the surface of the earth.’ This distribution 
had y been studied by Alexander von Humboldt and 
Fr, Schouw for plants, by us and Schmarda for animals. 
But previous to Darwin and Wallace, this study had produced 
only a collection of ised facts ; Haeckel has attempted 
to create out of it a special science under the name of A 

With the exception of the monocellular orog, which, on 
account of their simplicity, have been to appear at the 
fame tme or at several times in cite plates ; with the ex- 
ception also of species which owe their origin to a hybrid or 
bastard generation, and which it has been possible to reproduce 
in different circumstances wherever the parent s have pre- 
viously spread, it must be admitted that cách of the other apecies 
has Only been Orgioaiai a ringis time and in a singlo place, 
But, once produced, they must, as a consequence of the struggle 
EA a and in virtue of the laws of population, or rather 
of excess of population, tend to spread to widest possible 
extent. Animals end plants migrate as well as man, both 
actively and passively. 

In the case of animals, Wales haye tore an planite, Ireedori 
of movement, acdve migration pay the principal part. The 
more easy locomotion is in the case of an e more rapidly 
ds the species bound nage ties This is why berds and insects, 
furnished with wings, although referable to a less number of 


orders or natural ps than other et ta very 
great diversity of species slightly gisti le komi os an- 
other ; this is to be ascribed to act that the facility with 
which they can move from place to place has subjected them to 


the modifying influences of the most varied localities. After 
birds and insects the swiftest runners among the denivens 
of the land, the best swimmers the inhabitants of the 
water have been subject to the widest extension. With regard 
to animals which are fixed or immovable while being developed, 


during their youth so much of the power 


of their dup t A great number of floating plants are 
also ee water 

But the spread of « number of p and of certain 
animals can be exp only by a pessivé migration, The 


These these seeds, these small organisms, sometimes 
fall into the water, which them to still greater 
distances Tronks of trees, w traverse who ocean under 


and Britain. Birds, insects, mammals which are 
removed, carry with them thousands of ites, mi 


be explained by migration, 
accounted for by geological facts, In consequence of the im- 
* Conthmmed from vol vil p. 434, 
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perceptible but unceasing re ofthe level of 
sequence of the phenomena of subsidence and 


Thuis kadi at oco Hine adlie] kere beon divided, walerconrias 
which communicated have been separated, for 
the fact that fishes of the same a ihe 
rivet that inane arg tenanted by the same me as 
the continents, 

different times ; ht a Cree epoch otir continent 
united by land to N + America, The Sonth-sea 
remains of what was at onetime a 


from the snthropoid . Mr. Wallace has that the 
Malay’ consisted of two entirely different : one, 
oom) ending Java, and Sumatra, was tovAsa 
by the peninsula of Malacca, while the other, 


the Colebes, the Moluccas, New Guines, ithe Sich Taten tece 
of 


eriiic Pas 

those which have the power of 
temperature of regigas at a distance from the equator, have been 
~ transformed by selection into new species ; those which 
hare found such adaptation imposuble, have been compelléd, 
under pain of extmction, to remove to more favourable climates, 
When, at a later period, occurred thet strange phenomenon—of 
which, as yet, no satisfactory ion has been giren— 
known as the Glacial Period, Sarto Teen ge Shae 
to anew ; the living popu:atioa of the earth, cond 
itself between the tropics, a terrible struggle for existence too: 
Peer, aa ran Ge TA cad test 


P 

fled thither for refuge ; many speciès were bound to duappors, 
while many new aues'ecsor pated There ls still another choro- 
logical phenomenon which is tobe accounted for by the glacial 
. penod, viz, the resemblance of many of the mhabitants of moun- 
talns to those of the Polar regions ; as those animals and those 
plants are not found in the intermediate countries, it ts absolutely 
necessary to suppose a migration which, considering the habits 
. o€ these creatures, could only have taken place at the glacial 
epoch. It is probebl#that at*this period the gentians, the sxi- 
fragen, the Polir nae end fot, inhabited the central part of 
Europe ; bat as the tem rose, some of these creatures 
retiged towards the while the remainder found a refnge 


and, 
e Rie Tuina or now species 
that natural 


i In ordinary circamstances, indi- 
Ba gre intent have FT amgod breed with Indrv.duals who 
have not- changed, snd, faa prognan of such have 
to revert to the pnmitive but whan a migra- 
Gon täs taken place, when modifed niduals are separated 
from the others by mountains or by e no longer 
interbreod, and isolation insures the of the 
cena appl ony Te- is OF contee opde that these con- 
siderations 2 to spectes in w. sexes are separate. 
atill seta remain three other cho cal phenomena which 
Auta T oai proof of tho truth of the evolution theory. 
There is first the likeness of form, the family resemblance which 
exists among the local species characteristic of each region, and 
the extinct and foal species of the same ; m the second, 
the no less striking family resemblance 
inhabitants of certain groups of those of the 
tinents, whence the popalation of these islands must have come ; 
and lastly, the special character pres:nted by the collective fama 
and flora of the mlands, All the facts adduced by Darwin, 
> Wallace,* and Monts Wagner,t as well as all those other facts 
+4 st Maley Archipel 
+, The “ a ee 
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( Tavs e 
which geographical and on of 
Printer sly amd comply expat R 
of, selection and Sion be impossible to 
explain them without i 
e | Puleaontelagy 


© Thanks to the theory of evolution, the natural classificationmof 
animals and plants, which was preyicusly only a record of names 
for arranging the different forms in af artfictal order, or a record 


them, 


alasali om 
and the systematic ent in the order of per- 

ones or of. comparatie anatomy- gt vo af Po geal 
Sctentifique here gires a table presen view of the Speen 
and paleontological doctrines of 
generally admitted by geol Hie) ee e= 
va | which he cals inet of. stages in relation to the 

or te co. the 
dial gi coc tower OA oy POEA Uy sell aa ie 
jects the of sudden aea A e 


ahsmothes ohich 

y Cavier and his disciples. He places the probable 
of man ım the Miocene, and his certain existence in the Pliocene. 
pip rsd ead sap pels a a 
meny thousapd years each geological period has lasted ; these 
conjectures ne principally famed on the relative thickness of 
the different total thickriss of the Archssolithic or 
Primordiel beds, in which Haeckel inclhdes the Laurentian, Cam- 
So ee ee Primary, from the 
Devonian to the ; that of the Secondary, 
pooo i j that of the Te ak while the thickness 
the beds of the “ Anthro age is only 
from 500 to 700 ft. aooo 
Ga e A 


. Tadini Age 


oe ; : : 


® 

o'5 ® 

Thos the h e e ii 
put together. : As to the number of centuril or of millenninms 
necessary for the deposition of ane bed only one foot thick, that , 
Sree reo mere oe it i impossibla to gire 
any measure: It is longer in the depths of ~ocean, in- the 
-beds of vty long rivers, in lakes which receive no affluents ; it is 


shorter on the ses- at the months of rivers whose 
ees teen sight, bakes wich 
streams. 


s * 


peeks fwo formations ot these systems. 
When a certain on, ha: remained for many thousand 
ped races, a oar bei for a certain tim», and is 
egin rubmerged, it wil be readily that the bed which is 
after such an interval ought to present characteristics 
cifrat fg tho of the lower al “or time ix bound, to, 

accomplish change o c rganic conditions. 
i by Fazley, ho ist incon 


talteg, organic fe a middle middie plc between those of 
adjacent ; the naturalist adduces, for example, 
the beds of Saint Cassian, in whick are found mingled the forms 
of tos prioary and secondary formations, 

It that even yet our knowledge of is ` 
and far from enabling us Cm 


ag if a to ute bem 
d by the great hent of the lower in which they were 

fossil which has hitherto 
been fomid in the formations of the period ; while 
Se ae Hime (graphite nea 
een at a Die SATO animal and 


b Hes in the fact that 
fall of “geological on has- bein -véry re- 


F 
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stricted. Outside $f E 
a Ma a A waded almost the only success- 
fal explorations bave been in railway-cuttings. One mdication 


researches 
in Africa and Asia, in the neighbourhood of the 


» and on 
the @Timalayas : forms have been discovered which Ww up im- 
Gere lo ha only the ard cation, It must be remem. 
also that only the hard solid parts of have 

been preserved, 


that entire forms, such as the Meduse, shell-less 
molluscs, many articulata, nearly all worms, could leave no trace 
behind. The most im parts of planta the flowers, have 
completely disap Moreover, terrestrial organiyps have 
been ed only in accidental instances, “where they have fallen 
into the water and been covered with mud ; it is not to be won- 
dered at then if the number of fossils of kind is relatively 
much less considerable than that of those kinds which hayes ib 
habited the sea. or fresh water. This explains also the a 
rently strange faq that of many fossil mammals, especially 
of the secondary, we recognise onl} thedower jaw. This arises 
from the fact that that bone is easily from the dead 
body ; while the rest swims on the surface of the water and is 
carried to the bank, the jaw falls to the bottom, and is buried in 
the mud, where it is The traces of those which have 
been found in different beds of sandstone, and especially in the 
een ee one of Connecticut, belong to organisms whose bodies 
y unknown to us, and prove that we are far from pos- 
sessing remains of all actual forms, What gives us reason to 
think shat an immense numbét must remain ugknown i the fact 
that of those whose fomil ing, we possess, only one or two 
examples have come to light. It is only ten ae smece a bird 
of the highest importance was discorered i Jura ; till then 
no intermediate Decne pecs Ge birds proper and 
reptiles, which are, nevertheless, the class most closely related 
to the former. Now this fossil bird, which possesses the tall, 
not of an ordinary bird, but of a lizard, confirms the hypothesis 
that biis are descended from the saurians. A couple of small 
teeth which have been found in the Keuper of tho Trias‘are, up 
to the present, the only proof that mammals have existed from 
inact onal only in the 
Jurassig, peri was previously 
Fortunately we are able to sup then the insufficient data of 
palseontology by thore of Scere be. qoc individual develop- 
Tant vid, by as nee eae or recapitulation bref and 
and adaptation of the derelop ae 
of vponke “Embryology T y valuable for he” 
it throws on the more ancient forms of the ki 
pood; by it alone do we learn that these prmitive forfhs must 
ve been simple cells, sumilar to eggs; that these cells, by their 
segmentation, thelr conformation, and their division of labour, 
have given to the mfinite variety of the most complicated 


s To the valuable dta respectin = relations of organisms 

by paleontology and em must be edded those 
ee from com ive chase en organums, whose 
extenor is very di t, resemble each other in their interior 
consiruchon, we may conclude with certainty thet this resem- 
blance ıs due to heredity, while the differences are a result of 
adaptation. If, for example, we com the limbs or extremi: 
ties of different mammifers, the arm of man, the wing of the bat, 
the anterior members of the mole adapted for digging, those of 
other mammifers made for leaping, clumbing, or runnwg ; if we 
consider, besides, that m all these members variously formed, the 
mme bones are found, equal in number, in the same place, dis- 
posed in Hie sime maaner; are we not forced to admit the close 


relationship ? This homology can be explamed 
oat ae hori, T by descent from common ancestors, And to 
further, if we find in the of the bird, in the 


rapes members of reptles and am the samo bones as 
in the arms of man, or in the anterior li af other mamumuifers, 
can we not affirm with certainty the common descent of all 
these vertebrate animals ? 
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REA seid Map L E pepe ane mane ee 
exlco, by Maurice Kingaley, accompanied by « 


ate wees the course of the Vera Cruz and Mexico Railway. 
Thuis is followed by a article on ‘‘ Railwa: Com. 
munication between tta,” with ¢ map 


Germany, and France, very fewo 


‘ 














the proposed line from Ostende, by Vienna, Constantiaop!é; 
Diabeker, Herat, Cabul, Lahore, Delhi, Cawnpore, end Cal- 
catta. By this route the land jøurney would amount to 6,336 
miles, with only 73 miles of sea, which could be accom ae 
in 214 hours, or about 9 days; while by the present 
route, the sea-journey amounts to 3,94) miles, a tie tae 
taken is 492 hours, or upwards of 20 days. Dr. Robert Brown 
contributes a paper entitled “A Cruise with the iaie i 
Baffin’s Bay,” which ls followed bye'‘ Notes on Mr. S 
bat by capt R. F. Burton, in which that gentamai Ris 
things in Stanley's book that he are capable 
TT Burton thinks Stanley ‘wants ony moy ana 
This is followed 
‘The Steppes to the North of 


pagel to rle A a first-rate traveller.” 
by a 
ue? a A Vinh. Then follow the usual reviews, 
ra reports of societi: Ce 








SOCIETIES AND ACADEMIES 
LONDON 


Chemical Society, May 1.—Dr. F.R.S., president, 
in the-chair.—Dr. H. Sprengel, ‘f On « new class of explosives. 
gave an account of some new el an en of two liquids 
inexplosive by themselves, but which mixed and fired with 
a detonating charge are as effective as nitroglycerine.—Prof. Abel 
of the Royal Arsenal, Woolwich, drew attention to the great 
difference produced by variations in the mechanical state o 

ive.—On Zirconia, ea J-B. Paniayy =n Pyrogallate 
Fled ead and lead salts, by Mr. W. H. Deering. 

Royal Horticultural Society, April 16.—General meeting, 
Sir Contts Lindsay, Bart., in the chair. The Rev. M. J. Berkeley 
commented on the plants oe and remarked that the unused 
archways of railways might be tably employed for the produc- 
tion of mushrooms. —Mr. W. E T ies ') enume- 
rated the concesmons which the Council made for this year to 
Her Majesty'scommlesioners forthe Exhibition,includingar 
way acrom the ches the society wocld receive la radin th 
sum of 100g ientifiic committee- Prof Westwood, F.L. S., in 
the chair. The Rey. M. J. Berkeley commented on an article 
in the recent number of the j of the Royal Agricultural 
Society on the injury suffered gies horses fed upon mouldy oats. 
There was an evident error with respect,to the fangus figured as 
Aspergullum (sic) which was clearly the common bread-mould 
Ase Mucalo. With respect to the diseased coffee-plants 
from Natal brought forward at the last meeting he was disposed 
to think that climatic conditions wete the diuse, of their malady. 
The differences between the sammer and winter temperatures 
had been too he tos check. tha growth ot ep or met 
There are often werings instead of one, or at all evegts 
two, It seemed on abr robaeble that growth was over- 
estimated, and that, y, when the ght came, the 

iana mee unable to support it. There was a minute immature 
which might be referred to Depares, on the twigs. 

Dae i Dyer read a letter addiessed to Dr. Hooker 
from Dr. Henderson in charge of the Calcutta Botanic Garden, 
decibing De disease of the opium poppy. This ap to be 
y moist weather, and the plants affected were infested 


with Prro, ra arborescens, and also with eafungus (which Afr. 
Berkeley identified as Afe cherantht, a peculiar form 
of Cladosporium herbarnm ) The places attacked were black, 


and the diseage progressed from below, upwards. If the plant 
has not flowered when attacked, it never does so; but if it 18 on 
the pomt of flowermg, the pttels, and stamens, do not drop 


off as they would do in healthy plants, The effegt of guano, even 
in very small quantities, was Penaresblals the ee 
Institution of Civil Engineers, Apnl nee —Mi. 


algal Et prendent in the chair, — On Ae Races 
by Dr. Pole, F.R.S., M. Inst. CE The object of this 


railway was to convey to the top of the Rigi, a 
Fom wach (hae wil arike do cle: 


momtain near Lucerne, 
brated as to attract large numbers of visitors in the summer 


. months. The line commenced at Vitman, on the Lake of Lucerne, 


and was about four miles long. The works are mostly formed 
by cutting and benchmg on the rocky slope of the mountain. 
was but one short tunnel, and only one iron bridge over a 
ravine. The gauge was 4 feet 8} inches. 
GLASGOW 
Geological Society, il ra—Mr. John Young, vice- 
president, in theo dai Tbe chiman exhibited a specimen 
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of carbonero mesonte. fom Drai near, Car- 


found-oned or twice A T E E er 
Ogg ea E AON this was the first instance 
in which it had been in the limestones of the Lanark- 


junction of the two formations is seen in the bed of a¢mall stream 
that flows into the sea in the harbour of Stornoway; also in 
Garaboat Bay, about seven miles to the east. The Laarentians 
dip N.W., pe oe eee cent the Canna A 

angle of 33° to the N.E, These beds have Deeaterm by Sir 


R. Murchison, Upper Cambrian. | ee ee 
the moro recent deposits of the laid, beginning with the boulder 
drift, with its transported sh lated erratics, all of w to the 


- Laurentian system, and are traceable to the west and north-west. 
They then referred to the gravels and drift-mand which overhe 
the remains of an extensive of peat keen in Stornoway Bay, 
where it attains a depth of 15 ee At the lower extremity of 
this bed, snd seen at extremo low tides, aro numerous 
mumps oi tee Saf inka iek 0 CF Which 
down throngh a bed of cla which forms the 
ines fone this it would seem that there been an exten- 
sive subsidence of the island at a comparatively recert period, 
and that the climatal conditions mast have been very different 
during the time when such trees grew from those which prevail 
at the present.day. d 
~ Paris 
Academy of Sciences, .-A 
president, in the chair.—The icilowine papers were read On 
by M Benardo The author decibel the mas 


by MB The anthor described the various results 
ssa solutions contained in cracked vessels Into 
„solu capable of producing predpi- 


Soe baric nitrate and potasslc sulphate. After a 
n 


few days tho tons communicate by the crack and electric 
curren's are started.—On the heat disengaged by the reactions 
between the alkalis and water: potassic and ic hydrates by 


M. Berthelot. The rate obtained lead the autbor an ie 


lc oxide and hydiogen, by MM. P. and 
A. Thenard.—On certain cular spectroscopic observations 
by Father A. Secchi, — On the application of the pandynamometer 
to the measurement of the work performed bya steam onglue, 
br M. G. A. Him On the application. ol- tho mathemailcal 
theory of elasticity to the study of articulated systems formed by 
elastic rods, by M. Maurice Levy.--On the com of the 
thermic mineral waters of Vichy, Bourbon i'Archambault, and 
Nens, as regards those. substances which invanably exist in 


water in minute ona, by M. de Gouvernain.—. 
natioa of the ce H 


silles observatgry, by M. E St aha On EE 
rs gee Or conice en plisa, aad kadena ald on recond 
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° A VOICE FROM CAMBRIDGE . 
qi. 
Te questions raised by the Cambridge Memorial to 
which we referred last week are so important that 
no excuse is necessary for recurring to them, In the 
first place it may be remarked ẹthat the artswer of 
Mr, Gladstone to the Cambridge memonialists, is quite 
such as any reasonable man might have looked for. 
University reform is not at present a political question 
in the vulgar, sense of that word. The heart of the 
masses is not’ stirred by proposalg concerning the tenure 
of fellowships, The religious element, or rather the sec- 
tarian element, has now been largely eliminated from the 
matter; there remains scarcely anything at stake save 
the interests of learning and scienge; and these, as we 
know,are things of very little value in the eyes of the 
present Government. 

The more one lookseat the matter the more it is 
difficult to see what good the Cambridge Reformers 
expected to result from their respectable document. 
No fault can be found with the propositions of the 
memorial so far as they go. They are just such sound 
steady-going sober proposals as would naturally come 
fromea body of quiet moderate officials who, on the 
whole, content with the general state of things desired 
-to see some practical amendmentse introduced, but 
dreadefl toeagitate, had a wholesomee fear of radical 
changts, and above all, were set clear about the broad 
features of the necessities which have to be met, or of 
the changes which*have to be brought about. 

Until the public mind, to say nothing of the Univer- 
sity mind, has gamed some cl@ar definite notions about 
the functions of a University, all attempss at refofm must 
be partial or complete failures. 

The prevalent theories concerning the office of a Uni- 
versity may be put in three categories. 

The first the University as an ecclesiastical 
nursefy, This was the original view, but now-a-days is 
passing out of mind, though tenaciously clung to by some 


resident members at either University; It only needs to- 


be mentioned to be dismissed. 

The second looks upon Oxford and Cambridge as 
places where the young Tartars of modern English society 
are covered with a varnish of “culture,” and polished 
into gentlemen. Dr. Lyon Playfair said in the House 
the other day that the Scotch University taught a man 
how to make a thousand a year, the English Univepsity 
how to spend it; and in saying this he simply put into 
forcible language the ideas which are prevalent among 
many members of the Universities. They distinctly and 
emphatically discard the idea that it is the duty of the 
University to equip a man for the struggle for a livelihood, 
to train him for business, for the arts, for the professions. 
Their token is “culture,” not culture in the sense of 
higher learning, but in the sense of personal varnish, in 
thé sense of a mental equipment which does not pay, and 
which is of no use to the owner in practical life, which is 
a luxury and not a need, a sort of evening dress of the 
mind, which may be ornamental under the artificial lights 
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of society, but is ill suited for every-day work. Now this 
sort of culture is not much sought after; for by hard- 
headed fathers whose sons have to get or to keep their 
living by their own exertions, it is sought for less and less 
year by year. The advocates of the’ view we are dealing 
with see this very clearly, and accordingly they contend, 
very logically, that since the w&rld does not care greatly 
for this kind of culture, and will not send its sons toa 
University for that only, some other inducements must-be 
provided. And these are found in the prue fellowships, 
more espeeially in the noh-resident fellowships. A lad of 
parts whose friends would not send him to Oxford simply 
to gain that liberal education, “which softens the cha- 
racter and prevents its being strong,” goes there because 
by show of possessing that culture which he despises or 
even hates, he gains a good round sum of money which 
it is worth his while to waste three or four years in 
getting. 

The third view, which at present has but few advocates, 
teaches that the University is 2 place where anyone and 
everyone may be trained for any and every respectable 

of life, and where at the same time all the interests 
of higher learning and science are cared for. The adyo- 
cates of this view say, Do not bribe men by fellowships to 
come to a University from which they will go carrying 
with them a very little learning, and that for the most 
part useless, and an artificial culture of doubtful value. 
Make it worth their while to come to the University, teach 
them there what they want to be taught, train them there 
as they desire to be trained, and there will be no need to 
bribe them with fellowships, They will then come to 
Oxford and to Cambridge as they are now going to 
Owens College, to London, to Newcastle, and to Ger- 
many. Take care at the same time that the teaching be 
not narrow and professional, broaden it with the diligent - 
nurture of higher learning and sciemee, and then there 
will be every hope of seeing true culture and useful edu- 
cation going hand in hand. Let the youth of the 
University have the opportunity of seeing the master- 
minds of the age at their work, so that they may be 
inspired by them to the highest reaches of thought. 

It appears to us that many of those who signed the 
Cambridge memonal had no clear ideas as to which of 
the above views they adhered ; and hence the uncertain 
sound of their trumpet. Apparently the document was 
so loose that supporters of all three views signed it con- 
scientiously ; no wonder it fell without effect, 

It is unecessary for us to say that the third view we 
have mentioned is one which we ourselves support. The 
real difficulty lies in this, how to change the old Univer- 
sities to suit these new views, how to ritfk out the old 
ecclesiasticism and false culture and ring in useful training 
with high science and deep active leaming and re- 
search. The difficulty of this task cannot be exaggerated, 
Long years of misrule have left suckers of jobbery, like 
bindweed in an old garden, which come up refreshed 
with every stirring of the soil. “There is a mass of power- 
ful conservatism which has to be striven against. There 
is a careless public and a still more careless Government 
which has to be roused. There are plenty of difficulties 
in the way. If the memorialists really have the reform 
of the old universities at heart, they will cease to memo- 
rialise feebly a feeble administration, and search dili- 
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. gently for some broad scheme of reform which may be 


introduced without danger, which will render all fellow-. 


ships unnecessary, which wilPat once provide for the pro- 
fessional student and the original investigator, and that 
in such a way that an ignorant Parliament shall have no 
excuse for tampering with it. And if they do this quickly, 
they may do it before the Association for Academical 
ee has begun fo stretch its limbs, 





LONGMANS? TEXT-BOOKS OF SCIENCE 


Electricity and Magnetism By Fleeming Jenkin, 
F.RSS. L. and E., M.LC.E., Professor of Engineering 
in the University of Edinburgh. (London ¿ Longmans 
-and Co., 1873) 

HE author of.this text-book tells us with great truth 
that at the present time there are two sciences of 
electricity—-one that of the lecture-room and the popular 
treatise; the other that of the testing-office and the 
engineers specification. The first deals with sparks and 

«shocks which are seen and felt, the other with currents 
- and resistances to be measured and calculated. The, 

popularity of the one science depends on human 

curiosity ; the diffusion of the other is a result of the 
demand for electricians as telegraph engineers. 

The text-book before us, which is the work of an 
engineer eminent in telegraphy, is designed to teach the 
practical science of electricity and magnetism, by setting 
before the student as carly. as possible the measurable 
quantities of the science, and -giving him complete in- 
structions for actually measuring them. 

“ The difference between the electricity of the schools 
and of the testing office has been mainly brought about 
by the absolute necessity in practice for definite measure- 
ment. The lecturer is content to say, under such and 
such circumstances, a current flows or a resistance is 
increased. The ica? electrician must know how 
much resistance, or he knows nothing; the difference is 
analogous to that between quantitative and qualitative 
analysis.” 


It is not without great effort that a sclence can pass’ 


out of one stage of its existence into another, To 
abandon one hypothesis in order to embrace another is 
comparatively.easy, but to surrender our belief in a mys- 
` terious agent, making itself visible in brilliant experi- 
ments, and probably capable of accounting for what- 
ever cannot be otherwise explained; and to accept the 
notion of electricity as a measurable commodity, which 
may be supplied at a potential of.so many eVolts-at, so 
much a Farad, is a transformation not to be effected 
without a pang 
It is true ‘inthe last century Henry Cavendish led 
the way in the science of electrical measurement, and 
Coulomb invented experimental methods of great pre- 
cision. ‘But these were.men whose scientific ardour far 
surpassed that of ordinary mortals, and for a long time 
their results remained dormant on the shelves of libraries. 
Then came Poisson and the mathematicians, who raised 
the science of electricity to a height of analytical splen- 
dour, where it was even more inaccessible Vian before to 
the uninitiated. 
And now that electrical knowledge has acquired a 
commercial value, and must be supplied to the telegraphic 


+ 


évorid in whatever form it can be obtaifed, we gre per- 
haps in some danger of forgetting the @ebt we owe to 
those mathematicians who, from the mass of their unin- 
terpretable symbolical expressions, picked out such terms 
es “potential,” “ electromotive force” and “ capacity,” re- 
presenting qualities which we now know to be capablé of 
direct measurement, and whith we are beginning to be 
able to explain to persons not trained in high mathe- 
matics. 

Prof. Jenkin has, we think, made great progress in the 
importafit work of meducing the cardinal conceptions of 
electromagnetism to their most intelligible form; and 
presenting them to the student in their true connection. 

The distinction between free electricity and latent, 
bound, combined, or dissimulated elecjricity, which 
occurs so'frequently, espechlly in continental works on 
electricity, is not, so far as we can see, eren alluded to in 
these pages ; so that the student who takes Prof, Jenkin 
as his sole guide will not have his mind infected with a 
set of notions which gid much harm in their day, On 
the other hand, terms which are really scientific—she use 
of which! has led to a clearer understanding of the 
subject—are carefully defined @ud rendered familiar by 
well-chosen illustrations. e 

Thus we find that men of the most profound scientific 
acquirements were fabouring forty years ago to discover 
the relation between the nature of a wire and the strength 
of the current induced in it By the introduction of the 
term “electromotive force” to denote that which preduces 
or tends to produce a current, the phenomena can now 
be explained to the mere beginner by saying that the 
electromotive force is determined by the alterations of the 
state of the circuit jn the field, and is independent bf the 
nature ofthe wire, ghile the current produced is mea- 
sured by the electromotive force divided by the resistance 
of the cirtuit. To impress on the mind of the student 
terms which lead him in the right track, and to keep out 
of his stght those which have only led our predecessors, 
if not ourselves, astray, is an aim which Prof, Jenkin 
seems to have kept always in view, 

To the critical student of text-books in general, there 
may appear to Be a.certaia wall ofortec and method in 
the first part of this treatise, the different facts beħg all- 
thrown into the student's mind at once, to be defined and 
arranged i the chapters which follow. But when we con- _ 


„sider the multiplicity of the connexions among the parts 


of electrical science, and the supreme “importance of never 
losing sight of electrical science as a whole, while en- 
gaged inthe study of each ofits branches, we shall see 
that this little book, though it may appear at first a mighty 
mare, is not without a plan,.and though it may be diffi- 

cult,to determine in which chapter we are to look for any 
particular statement, we have an excellent index at the 
end to which we may refer. 

The descriptions of scientific and telegraphic instru- 
ments havé all the completeness and more than the concise- 
ness which we should look for from a practical engineer, 
and in a small compass contain a great deal not, to be 
found in other books, The preface contains an outline of 
the whole subject, traced in a style so vigorous, that we 
feel convinced that the author could, with a little pains 
bestowed here and there, increase the force of his reason- ` 
ing by several “ Volts,” and at the same time diminish by 
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an “Ohm” or fro the apparent stiffness of some of the 
paragraphs, sogs to render the book more suitable to the 
capacities of the “ Microfarads ” of the present day. 


° 
s 


r ZOOLOGICAL MYTHOLOGY 

Zoological Mythology; ors the Legends of Animals. By 
Angelo De Gubernatis, Professor of Sanskrit and Com- 
parative Literature in the Istituto di Studii Superiori 
e di Perferionamento at Florence, 2 vols. (London : 
Tiubner and Co., 1872.) . 


HE claims wbich these volumes make to our con- 
sideration as students of Nature is that their stories 
of birds, beasts, and fishes are treated as being Natural 
History, noteindeed in an ordinary, but in an extra- 
ordinary sense. It is asserted ‘hat they are descrip- 
tions in mythical language of the great phenomena of the 
eath and sky. To no small extent this assertion is in- 
disputably true. In ancient poetry or story, it often 
happens that the teller of a myth incidentally lets us 
know*what his underlying meaning is. Thus many a 
passage from the Veda shows that the minds of that 
poetic race of herdsmen, the ancient Aryans, were so 
moulded to the dominant idĉas of the pasture and the 
stall, that they saw throughout all heaven and earth the 
analogues of their beloved herds. The winds chasing 
the clouds seem, to their fancy, bulls rushing among the 
cows, The sky is a beneficent cow, giving rain for milk. 
Indr&t, the Heaven-god, ig a bull of bulls, whose horns 
are the thunderbolts, who smites in storm the mountain 
cavern, where the cloud-cows are imprisoned, and sets 
them, “The sun may be fancied a herdsman, asin this 
ancient Vedic riddle: “ I have seen ashepherd who never 
set down his foot, and yet went aad disappeared on the 
roads ; and who, taking the same and yet different roads, 
goes round and round amidst,the worlds.” Horses, too, 
` as we moderns know by the,classic chariot of fhe sun, 
figure in mythic astronomy. Prof. De*Gubernatis gives 
us the beautiful little Russian nature-tale of the maiden 
Basilica, who, on her way to the old witch’s house, sees a 
black horseman ajl in black on a black horse, and then 
night f falls; then she sees a white horseman on a white 
horse? and day dawns; then a red horseman on a red 
horse, and the sun rises, The story has been told already 
in England, but deserves telling again for its absolute 
certainty of meaning, which hardly requires the old witch’s 
explanation that the black, white, and red horsemen are 
mythic personificahons of night, day, and sun. If, then, 
we meet with stories very like unquestionable natfre-myths, 
there is a strong case for the mythologists who say these 
stories are also nature-myths, whose original meaning 
has been forgotten, so that they have fallen Inte the 
state of mere fanciful tales, Thus, in an Esthonian 
story quoted by our author, this same notion appears 
of the three horsemen who are personifications of the 
great periods of lgbt and darkness, The hero comes to 
deliver the princess from the glass mountain where she 
sleeps, and he comes dressed first in bronze colour on a 
bronze-coloured horse, next in silver on a silver-coloured 
horse, and lastly in golden garb on a goldep horse. This 
certainly looks like a story suggested by the victorious 
noonday sun coming at last with glowing rays to accom- 
lish the task he had failed to perform ip darkness or 


twilight, to deliver the Spring from the icy fortress of 
Winter, or, as our nursery tale has it, to awaken the 
Sleeping Beauty in the Palace where the spell of Winter 
has bound her and hers in numbness and silence. Valeat 
quant, 

The scientific study of mythology” will be advanced by 
the collection of mythic episodes made with extraordinary 
earning by Prof. De Gubernafis. It is a museum of 
material, and a good many of the author’s ratlonalisations 
of old legends seem plausible. For instance, he adds 
new versions to the group of tales (towbich belong “Tom 
Thumb” @nd “Little Red Ridinghood”) in which the 
night is dramatised as a wolf or other monster, which 
swallows and afterwards releases the hero who represents 
the sun or day, | He goes on to interpret in the same way 
the stories where the hero is shut up in the sack or chest 
and cast into the water, but comes safe to land after all, 
as the sun, shrouded in the shades of evening, crosses 
the ocean and reappears at mornjng. The value of such 
interpretations as these depends, of course, on careful 
comparison of evidence. Unhappily, however, the gene- 
ral method of the book is unscientific The author has 
no strict logic in him. His argumeny is substantially 
this : natural phenomena often suggest to tale-tellers or 
poets ideas which they shape into cock-and-bull stories ; 
therefore, the way to interpret cock-and-bull stories in genc- 
ral is to guess at some natural phenomena which may have 
suggested them. The consequence of such a principle of 
interpretation is a network of tangled guesses, which often 
only mystify the legends they pretend to explain. The 
ease with which such a method can be applied, and the 
worthlessness of its results when it is applied, are shown 
in the author’s treatment of common proverbs, As a 
tule, proverbs really require no explanation ; their origin 
is intelligible at a glance, as it always was; we feel we 
might have made them ourselves, if we had been clever 
enough, and proverb-making dad been still in fashion. 
Not so our author. “The black cow gives white milk” 
means to him that the night produces the dawn, or the 
moon, or the Milky Way (we are allowed to take “our 
choice which we like best) “Though the cow’s tai: 
waggles, it does not fall,” seems to us to require no recon- 
dite explanation ; but to Prof. De Gubernatis it connects 
itself with a whole fabric of speculations about the night- 
monster running after the dawn-cow’s tail to clutch it. 
On the whole, we can hardly better c terise the work 
before us, in its combination of curious material and 
absurd argument, than by quoting the following piece of 
amazing nonsense, ending in a parenthesis with a little 
fact which will be new to most of our readers, and which 
shows that modern Italy has so kept up gld classic cus- 
toms, that the proverb “Ab ovo usque°ad mala” stil 
explains itself, Just’as we might now say, “From soup to 
dessert ” :— 

“The hen of the fable and the fairy tales, which lays 
golden eggs, is the mythical hen (the earth or the sky) 
which gives birth every day to the sun. The golden egz 
isthe beginning of life in Orphic and Hindoo cosmogony ; 
by the golden the world begins to move, and move- 
ment is the principle of good. The golire egg brings 
forth the luminous, laborious, and beneficent day. Hence 
it is an excellent augury to begin with the egg, which 
represents the principle of , whence the equivocal 
Latin proverb, ‘Ad ovo malum, which signified 
‘From good to evil? but which properly meant ‘From 
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the to the apple,’ the Latins being accustomed to 
begin their dinners with hard-boiled eggs, and to end 
_ them with apples (a custom which is still preserved 
among numerous Italian families).” 

Tt is clear that a theorist who can thus tarn the practi- 
cal sense of his own" dinner-table into mythological non- 
sense about sky-hens and sun-eggs, is no fit guide to 

_ students of Comparative*Mythology. But his book will 

be useful to those who can profit by his learning and 
ingenuity, without being misled by his ‘fantastic ex- 
travagance, 








OUR BOOK SHELF 


The Year-Book of Facts in Science and Art: exhibit- 
ing the most important discoveries ang infbrovements 
of the past year in mechanics and the arts, &c. 
By John Timbs. (London : Lockwood and Co., 1873.) 


WE are glad to notice in Mr. Timbs’s annual volume an 
improvement in some gf the points in which last year we 
called attention to very serious deficlencies. There is a 
more copious reference to the original authorities, though 
this is still too frequently withheld, and the statements 
. thus deprived of all scientific value; and the references 
are in general toemore trustworthy sources. There is also 
a sensible diminution in the number of glaring errors’ of 
the press, which have been so conspicuous a feature in 
earlier volumes, The compilation shows, as does every- 
thing from the hand of the same editor, unwearied in- 
dustry ; but with all that a lack of the power of dis- 
tinguishing the worthless from the really valuable, Many 
of the hs belong unquestionably to the former 
category, and it is difficult to see what purpose they serve 
except that of “padding.” On the other hand some 
really important discoveries or applications of the year 
are altogether unnoticed, Gonsiderable further improve- 
ment be necessary before “ Timbs’s Year-book” be- 
comes either an adequate or a trustworthy record of 
the scientific events of the year. The portrait of Dr. 
Carpenter given by way of frontispiece is exceedingly 
good, e ú 
Das Leben der Erde, Blicke in ihre Geschichte, nebst 
Darstellung der wichtigsten und interessantesten 
Brazen ihres Natur-und Kulturlebens. Ein Volksbuch 
von A. Hummel (Leiprig: Verlag von Friedrich 
Fleischer, 1872). : 
Physikalische und chemische Unterhaltungen, Ein Volks- 
uch von Dr, Otto Ule und A. Hummel (Leipzig : 
Verlag von Friedrich Fleischer, 1873) 
TILL the publication of Hummel’s “Leben der Erde” 
there were scarcely any popular scientific works pub- 
lished in Germdħy, which may seem strange, seeing 
that that country has claimed, probably with justice, the 
intellectual leadership of the world for many years past. 
It is possible there is less need for popularisingethe results 
of science in Germany than in England and France, 
secing that the German system of education is so thorough 
and compreherfuve, Germans also have a greater ten- 
dency 20 as about ev in a ematic way; and 
this is shown with great force and clearness by Mr. 
Matthew Arnold to be especially the case in their edu- 
cational organisation, which discourages the acquirement 
of knowledge in an irregular and haphazard way. In 
this country again, as well asin France, “the ple * 
generally make their first acquaintance with subjects in 
which the German people are grounded when at school, 
long after they have left school from popular scientific 
’ treatises, These two works are constructed on some- 
` what the same plan as the well-known French works 
of Flammarion, Guillemin, and Reclus, and ap 
to us to be well and often eloquently written, and so 
far as we have been able to test them, are accurate and 
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wonderfully full In the second the authors sim at 
giving every-day illustrations of physica® and chemical 
ws, and at showing their practical and economical 
bearings. They divideit into four sections :—1. General 
henomena of motion as applied to solid, quid, and æri- 
form bodies. 2. Sound, light, and heat. 3. Magnetic 
and electric phenomena, 4. Chemical phenom 
Hummel’s Leben der Erde, wê should think, would be the 
more popular of the two, both from the subjects treated 
of, the greater picturesqueness of language, and the 
greater abundance and attractiveness of the illustrations, 
some ofevhich are very fine, though on the whole, not so 
wellexecuted as such illustrations ares are in corre- 
sponding English and French wor He endeavours to 
show the relation of the earth to other heavenly bodies, 
gives its geological history, describes its physical geo- 
hy, including the phenomena of land, water, and air, 
and concludes with a very eloquent accounfDf the organic 
life of the earth, On the whole, both works seem to us 
very creditable to their authors, 


LETTERS TO THE EDITOR , 


[The Balter dos net hold himsdl/responsible for opinions express d 
by kis correspondents, Noe noice is taken of anonymous 
communications, | 


Agassiz and ‘Forbes 
Tux letter from Mr, Alexander 
week's NATURE, revives an attack which was made by Agas 
and Desor more than Thirty sgo. It was then promptly 
met. (See Forbes’s “Hist Remarks on the fist D 
of the real Structure of Glacial Ice, Edin. Now Phil. J f 
1843) 1 pomas co: ence which abundantly shows that 
the c world ( and Foragn) was thoroughlpsatis- 
fied withethe answer given by Forbes, Much of this on 
dence can, if , be published. But the reply given at 
the time, and which I am confident will satisfy any unprejudicea 
may be found in extenso in Appendix B to fhe “Iafe and 
peg James Dad Fétbes” (Macmillan and Co., 1873). 
No answer was ever pted by Mr. Agassiz to the paper in 
question, and the facts if contains could net have been 
to pass by him unchallenged, had they not been accurately given, 
Mr. Alexander Agassiz may never have read the original paper. 
The date of his letter shows fhat he cannot have seen the reprint 
in the Life of Forbes. 
This impeachment of Forbes’s character by Mr. Agassiz 
(made, I ly grant, with the best motives, and in 
of the detalls of the case) demands an explanation. I am aware 
that few would give credence to imputations of dishonesty in 
Forbes’s character ; but the matter is also @f historical interest, 
and deserves an historical examination. I will therefore, with 


published in last 


lay before the readers of NATURE week 
the facts from which thoy shall judge whether the assertions in 
Mr s leter areton parted. bp tho evidence’ or Got. 
May 10 Groras Forss 





Venomous Caterpillara 


In Mr.gA. Murray’s paper on venomous ag noes 
NATURE of May 1, L observe that in discussing the i 
petreen tie terma palson sad yenomi, he says in hagas to tha 
action of snake polson :—‘‘It uw sald that you may swallow the 
venom of the rattlesnake with im , and I imagine you 
may, if it does not get absorbed throagh the mucous membrane ; 
but Dr. Fayrer's experience, lately published, of the effects of 
the semi-swallowing, which occars in ing the venom from 
a powoned wound would rather seem to show that such ex- 
tremely virulent venom would the mucous membrane 
and act as if actually introduced by a wound, his throat having 
become y ulcerated from sucking the poison from the 
wonna of a man bitica b a cobra” : 

If Mr. Murray er to my Investigations on this sub 
Haal End that miake Polson: produces the mma eae onan 
applied to a mucous membrane, and introduced into the stomach, 
the oye, the intestine, or applied to the exposed surface of a 
muscle or peritonenm, though not so rapidly as when injected 
duectly into the vascular The idea that it may be 
swallowed wie impunity being quite incorrect, But I must 
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disclaim (having fo title to it) the ce he assigns to me im 
ocean a ving mado 
myself e martyr to sclence by so in ia per 
Jena, Ihave no doubt, however, as I have stated, 
that this method of treating a cobra bite would not be deyoud of 
danger to the operator. e 
as to venomous There is Grit miach dreaded: by 
sportsmen in the yan Temi Itis said to be apt to 
from the trees on to persons passing or resting beneath their 
branches, and causes great Irritation of the parts with which it 
comes in contact, amounting, I have been told, in some cases to 
erys inflammation. Itis a moderate-mzed, dark-coloured, 
hary caterpillar, and known (I believe) in those pagis of the 
Terai where I have been, as the dvwa® J have never seen it, 
but during my tiger-shooting expeditions into the Teral, it was 
always one of the probzble inconveniences to be looked for in a 
camp in the treo jungle. T have heard many stories of the 
i and irritating effects of contact with this creature, whose 
are sald tg cause those results not only by breaking into but 
by also inoculating some irritating section into the skin. 
London, May 4 J. FAYRER 


IMAVSs just read with interest your tt of the r on 
u Venomous Caterpillars,” which ippa in your last. 
Towards the end of ths report Mr. A. Murray refers to a hairy 
caterpillar which he received from Brasil, and remarks that ‘if 
the cajerpillars have 2 special venom, then, as in the nettle, 
thare be a gland at the base of each hair, w should 
be hollow.” I thmk I the caterpillar to which he refers, 
acd if I am right, ite hairs are not exactly venomous, but pro- 
duce x considerable amount of ireitation in the skin. When in 
Brazil in 1859, I collected some of these caterpillars. They ara 
very simular in appearance to the larre ofghe Bntish Arctia, but 
when their hairs are examined under a microscope, they are 
found tb consist of a series of barbed points, the point of each 
succeeding barb fitting into the divergence of preceding 
barbs; at least, that is my recollection, for I have not examin 
them “ince then, and cannot find any specimens to dg so now. 
Tho caterpillar is called m Maranham, ‘‘largata de fogo,” that 
is, ‘fire caterpillar.” After these hairs hav afforded their ro- 
tectionto the caterpillar during its life, it careéally removes them 
from igs body and weaves them ingjts cocoon, so that the pupa 
is thus as safe from imtraders as the lare® itself was When & 
child, I recollect Maranham was ocgasionally visted by great 
numbers of a particalar kind of moth, the dast of whose wings 
produced « very great irritation on the skn, the least touch of 
one being suffiaent to render yous miserable for the rest of the 
evening. i pee remember a drove of these putting a quick 
temination to a dance at home, as you nay easily conjecture 
that ladies in yening cortnme are not well ee such 
visitors When in in 1859, I beard that 
had not been seen there for many years, I believe their visits 
were during the raipy season. Some of the British Bombices, 
B. quercus, for example, and some of other genera, are sald to 
posses irritable hair, But in Z. the hairs are not 
barbed, and, not being an entomologist, I can give no informa. 
tlon g the others, Henry S. WILSON 

Anatomical School, Cambridge, May 5 





On some Errors of Statement concerning Organ-plpes 
in Recent Treatises on Natural Philosophy 


THAT our best teachers of science, both in their bogks and lec- 
tures make statements which are erroneous in fact, and inferences 
which are misleading whenever they touch upon the subject of 
wind Instruments is not a little surprising, co that in- 
tellects so highly trained hold in aversion any ap to jnex- 
actness, and the strangeness of it is that the errors arise through 
an ancient human custom, now supposed obsolete among philo- 
sophers, of ‘speaking without knowledge.” 

he evidence, if tendered, would fill some few pages of this 
paper, and if names were appended to the quotations the lst 
would include authors most esteemed and hononred. 

To cite two instances among many—and they aie from works 
of unquestioned value and authority, and supposed to bring down 
sciences to the latest date—in the recently completed translation 
by Prof. Everett of Prof. Privat-Deschanel’s ‘‘ Natoral Philo- 
sophy,” the following passage occurs in explanation of the 

-pipe :—'“ The am from the bellows arnves through the 
conical tube at the lower end, and before entering the main body 
of the pipe has to pass through a narrow slit, m issuing from 
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which it impinges on the thin end of the wedge placed direcily 
opposite, called the Hp. This lip is itself capable of vibrating 


in unison with any note lying within a wide range, and the note 
which is actually l mitted is determined by the resonance of the 
column of air ın the pipe.” In another y valuable work, 
the “Physics,” by Prof. Ganot, by Prof. Atkinson, 
this description is given respecting the reed— the tongue 
which vibrates alternately before aud behind the aperture, merely 
grazing the edges as seen in the hermonium, concertina, &c., 
such a reed is called a free reed.” Four professors responsible 
for statements so perversely at variance with facts that it is not 
le either wnter can heve even attempted to ascertain, still 
to demonstrate that the facts are as rater T ratia et: 
perien rer fe that the lip of the organ-pipe does not vibrate ; 
press it wi your hand br hold it in a vice to deaden the 
assumed vibration, and you will not alter one iota of the pitch 
of the sounding note: that the free-reed does not in its vibra- 
tion = oerely grize the frame ;" it would be fatal to its proper 
speech if it did, sad ite vibrations would be checked in a jarrmg 
rattle. The facts are too simple to need argument ; all that was 
aired was observation. 

Vhen Ganot, describing a metal free affirms as a law 
that when the force of air ws increased the pitch of the reed mses, 
his statement is mexact, for it depende entirely on the accident 
of taking up a reed more or less rigid in proportion to scale, 
whether the experimentalist shall prove his asserhon or prove 
the reverse. In the harmonium, of a set of five octaves of reeds, 
half will go more or less sharp, and half will go more or less 
flat, as the force of wind is increased, ea which, uf 
more y known, might induce players to mitigate 
soms of the insufferable harshness and jangling inflicted on 
listenaas, That “a sharp ” is essential to the functions of 
the flue organ pipe is one of the commonest errors entertained 
by hilosophers, and it forms the groundwork for whole pages 
o theory. In treatise after treatise it is stated “the air is 
driven against the sharp edge,” “is split upon the sharp edge 
and by concussion cansed to road intermithngly,” ‘‘ the aiz 
strikes the sharp edge,” “1s divided,” ‘‘is lacerated,”’ ‘strike, 
against the upper lip, and a shock is produced which canses the 
air to issue in an intermutent manner.” Another equally com- 
mon misstatement, and importan? because so strongly influencing 
theory, is that “a closed pipe gives a note an octave in pitch lower 
than an open pipe of the same length; the length of a closed 
organ-ptpe is one-fourth that of the sonorous wave it produces in 
the air.’ Proved facts give different remua = rodney ta 
morning there stood a sounding-pipe ect ish, its lip 

bh tthe edge half 


quite blunt, by measurement at an inch in tuck- 
ness; and whole ranks of pipes were in various grades of 
conformation, showing that the sharp was immaterial to the 


functions of a speaking-pipe. Sometimes the chamlering, of 
the lip is desirable, sometimes not, and the bader decides ac- 
cording to the ity and character of each stop. The art m 
“voicing ” a pipe consists in so directing the stream of air that 
it shall avoid stnking the lip, and shall smoothly ghde past witi- 
out shock or noise, or concussion ; you get no tone until it does. 
Actual experiment will show that a closed pipe gives a note only 
z major seventh below the note it gives as an open pipe, not an 
octave below ; indeed, in the higher range of pipes it will be a 
whole tone short of the octave, to sound whfth the pipe wocld 
need to be made considerably longer. As having some signifi- 
cance in connection with this, it may be mentioned that there isin 
an open pipe, whilst sounding, a centre of equilibrium of pressure ; 
it does not occur, as supposed, at the true half of the feng 
but somewhat below that division; as evidence, take the Flute 
Harmonique, when desiring to strike the node, gt will always be 
found below the half, Further, as to length, If the open 
diapason pipe beside me, giving ss fine a tone (CCC) as musi. 
clan can ots measures 14 ft. roin in length, and its corre- 
sponding sound-wave claims 16ft or nearer 17ft., the wide 
divergence merits better investigation than it has hitherto re- 
ceived. The experiments of Regnault and Seebeck are highly 
important to this question, but do not reach the conditions 
pressing for explanation in a speaking organ-pipe, To attempt 
to demonstrate the laws of ongan-pipes with a tuning-fork ws as 
inconclusive as sending galvanic electricity through a dead budy 
and calling the movement life. 

There is little duficalty in understanding how it happens that 
errors res wind instruments arise and are perpetuared, 

ial iloh are occupied with the weightler mat- 

ters of science, are rarely musicians or familiar with wind erus 
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ments ; of the troable aud aaa Mater caprices piro at home 
and in tha workshop they heve no The ongun-pipe 
Ay bdught ie the, acest E fe. anod to- pron FiB 
wanted, more is not looked for; it comes like a beauty in a 
ballroom, dremed up to play a pert and be amiable and - 
cloas : the mag kaows that organ- are very 

human beings, of whom Goethe says, “We do not learn to 
know people when they come to us; to learn thelr real pecu- 
Harities we must go to them, 

April 18 





HERMANN SAITH 


Rock Inscriptions of Brasil : 

Brna unable to attend the reading of Mr. Whitfeld’s paper,, 
at the Anthropological Institute, April 22, tho folowing ob- 
servations are offered. 

The rock inscriptions of Brazil are worthy of attention, be- 
canse they appear to bereng to e yasi Beis, £o walc Mentone 
affords a large contribution The ou ihat an the. very 
` earhest epochs tally records existed, to the inves- 
tiganon. It appears probable that mulitary tallies of the levy of 

precodad the tegl Teglaters iu tio ea Pees Ob the tibuke 

arms, and mon brr proriness, such as wo find in 

le general connection of such in- 

the eastern world, it may be observed 
ed in at least two. cat migrations. 

The Rin a Sabayil of Bahia are to 


the ancient P or Negrito stock, Thus race 
nee (Bre corel b Gana 
acca a B Is by the or Tupi 
( allied to the Agau of the Nile region, the 
A o &. Itis worth inquiry whether the 


Mentone inscriptions may Hot belang te epoch 
YDE CLARKE 


Abnormal Coloration in Fish d 
Srema Mr. W. S. Kent's letter on this subject in NATURE of 
the 8th inst, a similar ce was recalled to my meier 
bagrved in a fishm s shop & 
plaice, 'nearly one eater the the ke ar of whose body (at tho 


Pleuronectdæ, but neer o 


ARTHUR NICOLS 





Phosphorescence in Wood 


Frox the description given by Richard 
M. n (vol vil. p, 464) of in coniferous 
wood, [ im it to be extremely probabla that the 


Gardener's Chroms® for September 28, 1872, I have figured the 
pees see it qis senn so oo tn a luminous condition 
m the coal mines of Glam In these deep pits the 

owing timber, 


and is so highly phosphorescent as to be clearly seen from a dis-_ 
tance ot) Tarde Many- otlier fagi with their ni ae 
known to be at times orescent, as Lalyporus T. 
AET roe an common on deca) mooi 
- In the Gardener's Chronicle for September 21, 1872, 
May. eley has Meda a Ge at chek 


Here the most Imminons were 


Rieti dpe law tte sacs | Bao 
orescence appears to accom- 


beri i od Seer pr grea oa which Ca ence 


in NATURE, vol. vil, p 17, 
of Of thb lings of difieren! substances’ which 
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‘bare too many and too close to be all the result of accident” 
are referred to, those of iron with calcium andg titanium 

baler pg Serta Two ons are offered, first that “the 
observers who first mapped out the 
Psala ae ea end second, that “there is, 
apme sach aimilarity between the molecales of the different 
ta ee 
of vibration.” 

If we are driven to this second ex the recelved induc- 
tlons of spectrum analysis and tas deductions of celestial 
a y tail ape tan ae ios aoe o G 
mere Mian ono known ee element cin display identical 





Hnes in the the suggestion that other unknown celestial 
T E It is there- 

o that the pist recetve all the 

ar the studies of ical specialists can afford him 


towards the solution of this problem. 

I may venture to speak to the instances quoted by Prof. 
Young. First as regards calcium and iron. ana- 
lyses of a large numbereof Wands of iron I f that 

all contdined calcium, bat in very le proportions, and 
voured by observing their properties- and by further exa- 
of iroo, to learn how the presence of calcium 


affected the of tron, but failed to solve this problem. 
In the of thgse investigations, I found that the 
finished iron, presented considerable varia- 


like the pig, 
the of calcium contained fn it, 


tions as 

ARA or trom or steel Jree from some 
trace of whieh fad ben eubinitted to vhs ok 
superior qual of iron been submitted to the ut- 


ordeals ipa tag tei foe ear tion, this exper- 
ence renders | it y probable Prof. Young's first 
explanation is the one, so far as fron and-calctum are 
concerned. 


a a se directly answering the question 
whether iron is usually associated with traces of ttemum; but 
of its very common exrtence in 
ordinary iron. ' The most degided of these is afforded by the 


tains imparities, not only from its ore, but also 
in reduction, and bendes these from 


the furnace or crucible in which it has su uy peri fused 
or raised to its point. The difficulty of completely pari- 
fylag iron 1x40 great many such as those re- 
erred to may be expected « sriert, 


_ Wy MArrixy WILLIAMS 
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i Musical Stones 


WHEN roaming over the hills and rocks in the ood 
of Kendal, which are composed chiefly of mountain one, I 
have often found what we call here “ musical stones.” They 
are generally thin flat weather-beaten stones, of different sizes 


and peculiar aes which when struck with a piece of iron or 
“ch may onary sone instead of the 

on. ney on stone, The sound of 

me gin omia AA of eke i 
men eight at 


x 


RICHARD J. Nason 


Acquired Habits in Plants 


Paes Me bien bee caus cere not to have seen 
till now, Mr, Bab peon on the ribjo oi my 
cimbing spome ep ig I fear I am not botanist 
enough to angrect, 
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I described it @ a “dog” violet simply because it bore leaves 
and flowers on the same stem, which in my simplicity I supposed 
was enough to settle its species. But th the subdivinons of 
F. canina be new to me, a word or two of remark and descri 
tion may elucidate the required point to other eyes. Trond 
sdg that the specimen, such as it m, is very much at Mr. 

bington’s service should hç care to see it. It is still recog- 
niseble, no doubt, though it suffered considerably from having 
no better protection. for gone homs thana fy Look: 

Tn the frst place it was not wing in a moist situation or 
one to account for luxuriance, Though neer the river, it was 
many feet above the water, and was on the further gide of a 
mmal high road In this it had? as I before mentioned, 
attained a height of two feet and a half, and the flower which 
first attracted my eye was almost on a level with my waist. The 
Baw Jad Gad the like g vetch or a fumitory. 
n com it with the most ro specimens of P. canina 
which I can this sprmg, the followmg points of resemblance 
and of divergence present themfelvea The stem of mme is 
channelled in the ry way, and the leaves tolerably like in 
shape though rather more pomted. On the other hand, the 
leaf-stalks and peduncles are in mine much shorter, the upper 
leaves being almost senile. The position of the bracts is simular, 
but instead of the conspicuous stipules gf V. canina, mine has 
those so small as almost to escape notice. Again, while 
the stdin of F. cansea does not in my experience branch, the 
stem of mine has, io two places, thrown off a small branch 

leaves and flowers,® Also there was not, as far as I 
remem any trace of any shoot from the root except the one 
stem, while F canina, as ordinarily found, sends up a greater 
and a lesser flo stem and a bunch of leaves bendes. 

I hope that these particulars will shed more light on the 
alg than T paced J.G. 

t. Asaph, May 10 


—— r 








FOHN STUART MIRL 

Bory, May 20, 1806; DIED May 8, 1873 
THOUGH it has not been the custom among specialists 

to regard Mr. John Stuart Mill as a scientific man, 
yet we venture to gay that he has fbt left behind him in 
this country any man who has done more for the general 
advancement of science. Before Mr. Mill’s time men 
found their way to great discoveries, and succeeded in 
proving to each other that what they had discovefed was 
scientific truth, But they could tell each other little 
about the method of scientific investigusion, ‘Indeed 
Whately, the then greatest authority in logic, pronounced a 
theory of indactiog impossible. Mr. Mul, however, did 
formulate the canons of induction, and in so doing he lit 
a lam® which will for ever burn a stead idi Sign in 
the path of the scientific inquirer. And he value of this 
hght need be re ed as none the less even if we con- 
sider that its chief service les in guiding us past the 
snares and pit-falls of error, and the entrances to those 
mazes and endless labyrinths of unreality in which so 
many powerful intellects have toiled and spent their 
strength for nought; nay, worse than in vain,efor their 
brilliant struggles have fascinated thousands and drawn 
them from the sober highway of truth, which alone is the 
road to usefulness—to iness. The vast and stul 
growing influence that Mr. Mill has exerted in this ditec- 
tion is fully recogni those who regret it most, 
because they believe that Truth may be reached by other 
and nobler paths, Weare content to note the fact that 
among tae: oer men of our day no one bas done so 
much as he, to widen the domain of science and to 
subdue to its methods all subjects of human inte- 
test. Choosing for the field of his more serious 
labours several of the most difficult subjects of research, 
those that had most eluded the grasp of the understand- 
ing, he has enriched the world with works that will long 
remain monuments of science. His “ ic” is our tert- 
book of the science of evidence. His “ Political Econo- 
my” is our text-book of the science of w And if 
there is a scientific work on politics it is Mr. ’s “ Repre- 
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sentative Government.” One feature of Mr. Mill’s cha- 
racter deserves special notite in this connection, He 
had the true scientific temper, a disinterested love of 
truth, in a degree not to be surpassed. If it could be 
shown that in any particular his teaching was unsound, 
and none were ever able to do this so well as his own 
disciples, the men whom he had trained to think, no one 
was more glad that error had n detected than was 
Mr. Mill himself, It will be enough to remind our readers 
of one notable example of this. When Mr, Thornton 
showed that the universally accepted doctrine of the 

-fund was a huge fallacy, Mr. Mill came forward 
with alacrify togacknowledge that he in common with all 
other political economists had fallen into a grave error, 
and that Mr. Thornton had made a most valuable con- 
tribution tos economic science. If all scientific men 
could as compMtely subordinate their personal vanity 
to the pursuit of truth, progress would be more rapid 
than at present. The daily papers have already made 
the reader familiar with the many-sided richness and 
beauty of Mr. Mul’s character. gfe was an object of 
loving admiration to all who had the eleven to enjoy 
his personal acquaintance. The world, while it mourns 
his bas does not, cannot know how great and how good 
a man has been taken away ; and sull less does it know 
dow ill it can afford to lose such a man, + 





MINERS? RULES IN THE SEVENTEENTH 


CENTURY 


N looking over a packet of old papers I have found 
some documents, of which I enclose copies, written 
by a German miner, named Brandshagen, who was 
employed by my ancestor, Sir Phiip Egerton, to super- 
intend the attempt to work copper in the New Red 
Sandstone strata of Cheshire jin the year 1697. As the 
rules for miners of that age afford so strong a contrast 
to the nuruly bebaviour of that class at the present day 
they may perhaps interest some of the readers of 
NATURE. - P. DE M. GREY-EGERTON 


Worthy & most honourable Su, — 

Your worship give mos? humbly thanks for em- 
ployment meself and my countrymen about your Worship 
mines, which I have enjoyed now above 4 weekes, & not 
to be att all further unacquainted unto your Worship® 1 
could not forbeare to give a true & plain account of what 
I have observed in this time about these mines, as good 
as my smal understanding in y* English linguage would 
permit, & if it was in any way acceptable then my wishes 
& desires where fallflled. I have this time also endea- 
vored to blow up y° rocks by guns powder, as the bes: 
way to kill them, butt in y° first time 1 found y° elements 
as aire & water where against my desigi, y* last T have 
conquered, & I hope I shall doe so y® other next time 
when I have occasion for it. I found also some other 
smal things which would not so soon agree with my 
hands, for there are many years past, that I did work 
under ground with my owne hands, butt all these things 
are now disceased, onely that I was lately®too covetous 
& would have more rocks blown up then my powder was 
able to; what other blasts for effect have done, your 
Worship can be informed of it by Mr. Smith. I shall 
endeavour all what isin my power to serve your Worship 
with that understanding I have about mines to which I 
have employed meself now above 15 year, in spending a 
great deal: of money as well for learning as travelling 10 
many places in Europe where good mines where, to come 
to any ection in this art. I have received now my 
things for examination of y* oare, which I will doe as 
soon as possibly I can come to it in this desolate place, 
where nothing in y° world is to be had for any commodi- 
ties what soever ıt may be, & whilst we are strangers 
here, & must buy all things for ready, it is impossible to 
life of what your Worship has allowed unto us & there- 
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fore I doubt not your Worship will make a distinction | ° When it is pay-day ev 
between workmen & workman, with which I recommend 


me into your Worship’ favour allways remaining 
Your Worship most humble Servant, 


e J. A. BRANDSHAGEN - 
Bickerton, Sept. y* 24th, 1697 ` 


; For the Right Honourable S" Phillipp Egerton, Knt., these. | payment 


Rules for all Workmen in general 


One of mar Workmen he may be of what sort he wil 
shall come an hour before y* duely time & give a 
idee ae of strucks. with a pas on an Iron 
e, erected to this ose, to give a Si 
workmen to come att aa half an hour 
so atta second time by an other number of strucks & 
shall streike no more then y* duely strucks by forfeiting 
2d., he has y* same signes to give all day*when y* miners 
shall come out & goe under ground again, & this shall 
doe one workmen after an other from day to day, & he 
who has done y® businesse this day shall remember to 
his follower that he hag to doe y* same next day, & he 
‘that wilfully neglected these remembrance be 
punished together with him that shall doe this businesse 
next day (if he on aed it) for he himself must be carefull 
about y* time & to doe this, & he that shall give y* 
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one must be of a modest be- 
haviour against ye steward, and must not Murmer against 
him when his wages is decurted for punishement, butt 
must pring his complaints (if he has an inst it) before 
y° mines Lord, if neverthelesse that he ten his 
wages, he must not goe from y° steward away, till y* whgle 
is done, & can give witnesse that every one has 
his due. $ 

No workmen shall make more holy days in y° year be- 
sides y* Sunday, then y* Lords of y* mines shall allow 
them, or shall be punished as one that leaves y* work for 
a whole Yay. ° 

He thatr turned y* hour glasse in a wrong way shall 
loose one shilling. 








SUPPRESSION OF SCENT IN PHEASANTS* 


` e 
THE pheasant, fromm nesting on the ground, is pecu- 

liarly, exposed to the attacks of four-footed or 
ground vermin, and the escape of any of the sitting birds 
and their eggs from foxes, polecats, hedgehogs, &c., ap- 
pears at first sight almost impossible. This escape is 
attributed by many, fossibly by the majority, of sports- 
men to the alleged fact that in the birds when sitting the 
scent which is given out by the animal at other times is 


signs too late, hes forfeited 64, & he that shall not doe,| suppressed§ in proof of this statement is adduced the 


it att all shall Joose all his 
oe of y* mines Lords shal be 
wor, j 


In y* morning before y* last struck is done on y* Iron 
plate every wo onging to y* mines must appeare 
` : opponit place near y* work, or he has forfeited 22., 

e 


due to him, & by 
turned of from y° 


t comes half-an-hour after, 28., more, & so follow-- 


ing for every half-an-hour 2d, & this is understood of all 
times ala y° signe is nba 4 i 
they are together they may doe a short r 
that God may gire ha blesding to their work, that ae 
raise to y* honour & glory of him, & to benefit È 
blessinesse of y* mines Lords & their whole familie. 

After this every one must goe to his post, & diligently 
performe to what y* steward shall order him, in doing y* 
contrary he shall beduely punished, & he who shall leave 
y* work within y* duely hours & before y* signe is giv 
shall seers Fe x pias ray ran hor 2d. as steward 
shg! thi t e that is found neglectfull eve 
time have feubited 2d, S is 

When it is pay-day,.every workmen before he gett 
money must shew to y* steward his tools & other things 
what is trusted in his hand by y* lost of all his 
& if there should want any of such thi he must leave 
ao much money of his wages as it is wo 
hand, till he restores y* same, 

He that hindeged one an other in his work it may be in 

what way it either by ill words, ing or in other 
ways, must duely be punished as 3° thinks fitt, 
because every one must be quiet with his work; have they 
any thing one against an other they may brin$ it before y* 
steward, or cleare their things after y° work is done att 
an other aCe, 
« No body shall’be permitted without leave of y* steward 
to take any oare away for a shewing piece, or under any 
other pretext, butt he may y* same aske from y° steward 
& be content with that he gives him, and if any should 
doe y* con , he is so beigh to punish as y° steward 
shall think sufftcient. 

No body shall bring any person or persons not belong- 
ing to y* mines, either under ground or at any other place 
where y* oares or other things are, without permission of 
y* steward, & that by y° penalty of one shilling. 

Every man must be in a Chnstian-like beheaviour, and 
he that speekes blasphemes, or gives scandales, or does 
other things near y* mines with which God is offended, 
shall every time be punished with 4d, or more according 
to bis crime, ` ` A 


yin y* stewards ` 


| 





fact that dogs, even thosę with the keenest powers of 
smell, will pass within a few feet, or even a less distance, 


-| of a sitting pheasant without evincing the slightest cogni- 


zance of her proximity, provided she is concealed from 
sight. By others this circumstance is denied, they reason 
à priori that it is ee for an animal to suppress 
the secretions and ions natural to it—secgetion 
not being a voluntary act. I believe, however, that the 
peculiar specific pow of the bird is suppressed during 
incubation, not, however, as a voluntary byt in a 
manner which i} capable of being accounted for physio- 
logically, The suppresst§n of the scent, during iffcuba- 
tion is n to the safety of the-birds, and essential 
to the contimuance of the species. I btlieve this suppres- ` 
sion is due to what may be termed vicarious sécretion. 
In other words, the odoriferous particles which are usually 
exhaledby the..skin are, during such time as the bird is 
sitting, excreted nto the intestinal canal, most probably 
into the cæcum or the cloaca. The proof of this is acces- 
sible to every--one ; the excreta: of a common fowl or 
pheasant, when the bird is not sitting, have, when first 
dis no odour akin to the smek of the bird itself. 
On the other hand, the excreta. of a sitting hen have a 
most remarkable odour of thé fowl, but highly intefified. 
Weare all acquainted with this smell as increased by 
heat during roasting ; and practical poultry keepers must 
have remarked that the excreta discharged by a hen on 
leaving the nest have an odour totally unlike those dis- 
charred at any other time, involuntarily recalling the 
smell of a roasted fowl, highly and Gisagreeably intensi- 
fied, I lieve the explanation of the whole matter to be 
as follows: the ia ahaa of the natural scent is essen- 
tial to the safety of the bird during incubation ; that at 
such time vicarious secretion of the odoriferous particles 
takes place into the intestinal so that the bird 
becomes scentless, and in this manner her safety and that 
of her eggs is secured. This explanation would probably 
apply equally to partridges and other birds nesting on 


the ground. , : i 

ithe abeciea of scent in the sitting pheasant is most- 
probably the fos a te of the fact that foxes and phea- 
sants are capeble of beng reared in the same preserves j 
at the same time the keepers are usually desirous of 
making assurance doubly sure, by scaring the foxes from 
the neighboyrhood of the nests by some strong and 
offensive substance. 

s T y nirg work og " Pheasants for the a 
Pitra EESIN 4 oa "Ps X Covert 
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. 
THE NEWe@PROFESSOR OF ENGINEERING 
AT GLASGOW 


17 has already been announced in NATURĘ that 
the Crown authorities have T Prof. James 
Thomson, C.E., LL.D., to succeed the late Prof. W. J. 
M. Rankine in the Glasgow Chair of Engineerin 
and Mechanics; and as that gentleman has been deem 
worthy to occupy the Chair that was long filled by a man 
of world-wide eminence, it may not be undesirable to give 
a brief sketch of his professional and scientific f: 

Prof. Thomson is the elder brother of Sir “William 
Thomson, and son of Dr. James Thomson, a former 
Piofessor of Mathematics in the oe of Glasgow. 
The early part of his education was obtained in the Royal 
Belfast Academical Institution, and he completed hi 
studies in Glasgow, where he obtained the degree of M.A, 
in 1840, with honourable disftnctiwn in Mathematics and 
Natural Philoso hy. During the year 1841—42, he was a 
student in the c of Civil Engin and Mechanics 
under Prof. Lewis D. B. Gordon, C.E., es prede- 
cessor, and even then he was distingwshed for his accu- 
rate mathematical and physical khowledge, and for his 
ready*appreciation of the principles of applied mechanics. 
Heafterwards became an industrious pupi in the T 
Iron Works and Manufactory, near Tipton, in So 
Staffordshire, and subsequently he entered the service of 
Mr. (now Sir) William Fairbairn, in whose workshops on 
the Isle of Dogs and in Manchester he had the benefit of 
assisting to eee engineering T of the arene: 
magnitude, and o t variety. ter prosecutin 
profession for several ysis in Fngland and Scotland, he 
ultunately settled down in Belfast as a civil engineer. 

When the Professorship of Civil Engineering in Queen’s 
College, Belfast, became vacant in the year 1857, Mr. 
Thomson obtained the appointment. He has now occupied 
that gositioff for a period of fifteen years. 

Besides attending to the Afties eof his class, Prof. 
Thomson carried on an extensive practice as a consulting 
engineer, both at Home and abroad, chiefly in connection 
with water supply, irrigation, the eae of sugar plan- 
tations in Demerara and Jamaica, and other swampy 
lands, and in designing machinery for the same, and in 
other hydraulic wor One of his earliést inventions was 
the well-known Vortex Turbine, which affords an admirable 
example of an unusual combination of great scientific 
knowledge and practical skill in the same person. This 
application of me®@hanical principles is one of the most 
su means of turning water power to advantage 
that hitherto ‘been placed at the service of the engi- 
neering profession, Many examples of the Vortex Wheel 
are now in successful operation in various parts of the 
world, and the invention was deemed to be so important 
that the Privy Council renewed the patent when the 
ordinary period of fourteen years had expired. Another 
of his useful inventions is the Jet Pump and Intermittent 
Reservoir for the dramage of swampy lands. * 

Among Prof. Thomson’s inquiries in the domain of 
pure physics a prominent place must be given to 
those which he instituted regarding the a the 
freexing temperature of water hy pressure. he 
determined theoretical considerations entirely, and 
the result announced by Prof. James Thomson was after- 
wards exactly confirmed by the iments instituted by 
his distinguished brother. The “arrival by a with- 
out the aid of experiment at so ei amen Mia 9 ysical 
fact, calls to my mind most forcibly,” says Joule, “the 
discovery of Neptune by Adams and Leverrier, and is 
one great step towards the position to which we may 
eventually hope science to attain, when a perfect ac- 
gnre with theoretical pmnciples will enable us to 

ispense with the appeal to experiment so necessary, in 
most cases, at the Grae time.” This discovery and its 
experimental verification immediately suggtsted a perfect 


solution of the problem of the descent of glaciers, and 1 
has since led to many kindred discoveries m pure science. 
Like his predecessor, Prof. Thomson has extensively 
coneibuel to the advancement of science through the 
medium of the British Association, On five separate 
occasions he has been selected as the Secretary of the 
Mechanical Section of that body, and he has been a num- 
ber of times specially de uted fo make reports and con- 
duct experimental researches for the solution of questions 
in practical engineering. The tendency of Prof. Thom- 
son’s mind may be, to some extent, judged of by the 
character of the papers on physical, mathematical, and 
mechanica? subjects which he has published or commu- 











nicated to various scientific bodies, They are nearly forty 
in number, and are published in full or abstract in the 
Cambridge gud Dublin Mathematical Fournal, the Edin- 
burgh New Philosophical ¥ournal, the Transactions of the 
Royal Societies of London and Edinburgh, the Proceed- 
ings of the British Association, and the Transactions of 
the Institution of Engineers in Scotland. 

Prof. Thomson’s honorary d of LL.D. was ob- 
tained from the University of Glasgow about two years 
ago. His formal induction by the Senatas of the Uni- 
versity took place last month, and his professional duties 
in his alma mater will commence in the ensuing winter 
Esson JOHN MAYER 





THE FERTILISATION OF THE WILD PANSY 


MONG the accurate and acute observations of C. C. 
Sprengel towards the close of last century,* which 
have received but scant attention from his successors, 
even down to our own day, was one on the subject of fhe 
colouring of variegated an This botanıst, wıth an 
insight into the mutual relationships of animal and vege- 
table life far in advance of his age, suggests that this 
colouring may serve as a guRile to insects in seeking for 
the honey which serves for their food, and the anh for 
which is so powerful an agent in the con ce of the 
polies, and the consequent fertilisation of the flower. 
prengel pointed out that ın almost all variegated flowers 
the variegation follows a patgern, and that when 
it consists of streaks or stripes, these streaks almost m- 
variably point to the n , or the receptacle of the 
sweet secietions which form the food of insects, in what- 
ever part of the flower it may be situated. With this idce 
as a starting point, an int Apu lara of inquiry may be 
carried out as to the connection between the presence ct 
scent and the absence of variegation in flowers. It wil 
be found as a general rule, though not without exceptions 
—and it would be very interesting to attempt to trace the 
reason of these exceptions—that those flowers which pos- 
sess a powerful odour are (in the natjve state) self- or 
whole-coloured, while brilliantly variegated flowers arc, 
as a rule, scentless, On the hypothesis that each of these 
properties bas for its object the attraction to the flower 
of the inse€t necessary for the fertilisation of its seeds, it 
is easy to be seen that the presence of both in the same 
flower is needless ; and hence we find Nature is in 
the habit of husbanding her resources, and not supplying 
needlessly to the same flower two different provisions for 
securing the same end. 

Having had an opportunity during the present spring of 
observing the structure, with reference to the phenomena of 
fertilisation, of the flower of the common Wild Pansy (Viola 
tricolor sub-sp. arvensis of Hookers “Student’s Flora ”) 
I have thought a description of it might be of interest to 
the readers of NATURE, and especially to anyone who is 
able to contrast the phenomena in the variegated ard 
scentless pansy with those in the sceuted and almost 
whole-coloured sweet violet. 

The corolla of the wild pansy consists of five petels 


* Dos entdeckte Gehelinnies der Natur im Ban und in der Belruchtung 
der Biumen: von Christian Konrad Sprengel, Berlin, 1793. 
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(Figs. 1, 2), the two upper ones of which, a, 4, have no 
colouring, the two lateral petals c, a, have each one con- 
spicuous broad and are furnished near the base 
, with a tuft of hairs ; while the lowest, ¢, has Saini 
usually either 5 or 7, and is also provi tha 
Beh of hile teas fue aes he peel eae below 
into a spur, All the on both the and the 
lowest per polat towards the centre of the flower 
J; Where are the stamens and pistil The stamens (Figs. 
2 a Sare aldo bye in gutiber the filaments, a, are 
` ; the anthers, č, form. a circle surr i the DuaL 
closely applied to it, and also closely touching one 
another at their edges ; each anther has the i 
c; prolonged above into an orange-coloured Spe ee) 
and these also, somewhat overlapping one another, form 
a complete ring round the pistil. Two of the stamens are 
prolonged below into ee oe ee ee 
of which project down into the spur of lower petal, 
partially filling it up. The pisti (Figs. 6, 7) consists of a 
nearly globular ovary, a, an i curved style, 4, 
much narrower below, and. furnished in front with a re- 
markable wedge-shaped black Hne, c, and of a single 
sti d, hooded in shape, the viscid stigmatic surface of 
which is contained in a deep cavity near its summit. In 
the open flower, this stigma (¢, Fig. 3) has a most Fro 
pague resemblamce to a monkey’s or old man’s face. Thes 
an eTe opea PADY pees Fatin, (or the Cl nate 
of the pollen, sọ that it falls naturally on the lower part 








Tiar —r Power of Vrela arvensis a, Š, upper potale: c, d, lateral petals ` 
è 4, lower petal , /, centro af flower. 2, Tho petals separated ; ¢, d, lateral 
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of the style, which they completely invest, and it is diffi- 
cult to see how, without artificial means, any of it will 
reach the stigma; the flower is also distinctly 
tandrous, the stigmatic cavity not being fully till 
the flower has been some time open and the poen ly 
discharged. The “nectary,” or part specially devoted to 
the secretion of the honey, is the termination a the ute 
append of the stamens whi ject into the spur o 
the corolla (indicated at 7 Figa 3 and 5). When the 
sweet juice is collected here in sufficient quantities, it 
drops down into the bottom of the spur, to which all 
access of rain is prevented by the hairs that fringe the 
petals around the entrance of the passage to the pin 
_ ._ With regard to the fertilisation of the violets, which, as 
has been mentioned, can obviously scarcely take place 
without foreign aid, Sprengel gives a long and full 
description of the manner in which the sweet violet is 
visited by bees and humble bees, the insertion of whose 
proboscis into the spur of the corolla, and then its with- 
drawal, will necessarily remove some of the pollen, and 
bring it into contact with the stigma either of the same 
or of a different flower. It seems hence to have been 
- assumed rather than observed that the wild ‘pansy is 
fertilised in the same manner; although S states 
that he has not usually seen this species visited by and 
Mullers observations* are by no means decided. My own 


* Die Befruchtung der Bluman durch Insekten und die gogenssitigen 
Anpassungen bader: von Dr. Hermann Muller, Lonpwig, 1873. 
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view is that the wild is fertilised clgiefly, if not en- 
tirely, by very minute insects of the Thrips kind. During 
a long observation one morning this spring of a field in 
which, these flowers were very abundant, I never once 
taw them!'visited by a humble-bee or other large species, 
and the only insect observed to frequent them was a little 
species of Thrips, and these only in small numbers, which 
 atinbete to tie cieamstance TRAT iy only osportunicy 
was the first warm sunny moming after a long period of 
cold weather, when but few insects had yet left their 


winter rgtteats, Sprengel indeed says that the wild pansy 
is greatly frequented although he believes the 
fertilisation to be a by es 


If this view be correct, the of the flower 
furnish the insect with a most remarkable series of guide- 
posts (or, as Sprengel terms it, “Saftmaal ”) to the nectar 
hich serves ak ia food: e streakings øn the lateral 
and lower’ forn? a guide, as soon as the little 
Visitor es the flower, all converging (as shown in 
Fig. 1) to the centre of the flower and summit of the ring 
formed by the connectives of the anthers, Here even a 
minute ips can with difficulty force its way between 
the style and the clésely adjacent ring of anthers, the 
deep tips of which would y attract itf but 
here it meets with a most curious and valuable assistance 

t e 





“eo! 
a © 
Fro. s.—3, Pistil and stamens 


stamen in 
same, son 
c, wedge-shaped streak; d, stigma. 
lator stago. , 


in the -shaped streak on the front side of the’style 
(as seen at cin Figs. 6 and 7), the broad upper end of ~- 
which is distinctly visible above the anther-ring, tapering 

downwards to a sharp point near the bottom of the style, 

where the Insect would be at once landed on the upper 

part of the kneed appendages, along which it has now 

simply to descend until it reaches nectar, the object 

of its p The style is much narrower towards the . 
paas k and Het there is room for bap ria 

siderable accumulation o en here, as it escapes from 

the anthers. | The insect iat necessanly carry away a 

consfderable quantity of the pollen in its descent and 

ascent of the style ; whether for the pi of pollenising 

the stigma of the same or of a different flower is not at 

first sight clear. The heteracmy of the flower (ùe. the 

male and female o being mature at different periods) 

favours the idea of cross-fertilisation, which may very 

well happen from the active little Thrips visiting many 

flowers in the course of a'day. The ovules of the wild 

pansy are indeed abundantly fertilised, much moro gene- 

rally, in fact, than those of the sweet violet, the mature 

capsules of which frequently result from the unopened, 

self-fertilised, “cleistogenous” flowers, which have not, 

as far as I am aware, been observed in the pansy. 


.' ALFBED W. BENNETT 
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NOTES PROM THE “CHALLENGER” * 


IL 

OY Sunday, March 2, we saw the first patches of _ 

weed drifting past the ship, and flying-fish were abun# 
daft. Our position at noon was lat. 22° 30’ N., long. 42° 6” 
W., Sombrero Island distant,224 miles. At night the phos 
cae of the sea was particularly brilliant, the sur- 
ace scintillating with bright flashes from the small 
crustaceans, while large cylinders and globes of lambent 
light, proceeding probably from Pyrosoma and gome of 
the Medusa, glowed out and slowly disap in the 
wake of the vessel at a depth of a few feet. 

The next morning we sounded at 7 AM. in 2,025 
fathoms with No. r line, the “Hydra” machine and 
3 cwt., a slip water-bottle, and one thermometer ; a stop- 
cock water-bottle was bent op at 925 fathoms from the 
bottom. The corrected bottom temperature was 1°9 C., 
the temperature of the surface being 22°8 C. During 
the morning the naturalists were out in a boat with the 






way with 1} cwt. 500 fathoms in advance. The dredge came 
up about 4 o'clock with a small quantity of ooze contain- 
ing some red clay, a large proportion of calcareotts débris, 
and many foraminifera, chiefly Or dulina and Rotala. 
Warped in the hempen tangle there was a fine specimen 
of a handsome decapod crustacean, having all the 
pnocipal characters of the family Astacida, but difféhng 
from all the typical decapods in the total absence of eye- 
stalks and eyes. Dr.v. Willemoes-Suhm has given this 
interesting deep-sea form such a preliminary examination 
as is possible in the absence of books of reference. I quote 
from his notes. Demdawita leptodactyla, D.g. and sp. 
(Fig. 2). The specimen, which is a sree 120 mm. n 
total length and 33 mm. in width across the base of the 
cephalo-thorax, which 1s 60 mm. in length. Three rows 
of spines, one in the middle line and one on each side, 
run along the cephalo-thorax, which is divided by a 
transverse sulcus into an anterior anda posterior path 
the former occupied by a central gastric and latera 
hepatic regions, and the tatter by a central- gardiac and 
A Continued from p yo. 
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towing-net, and they brought back a number of 
fine examples of Porpita, several of Glaucus atlanticus 
some shells of Spirula bearing sof small stalked 
cirripeds, and many large radiolarians, One of the 
Spirula shells was covered with a beautiful stalked 

We proceeded in the evening under all plain sail. The 
soundings on the chart in advance of us seemed to 
indicate an extensive rise, with a depth of water averagi 
not mach more than 1,700 fathoms, and it was determin 
to dredge again on the following day. 

On the morning of March 4 we sounded in lat. 21° 
8’ N., lonB. 44° 39 W., in 1,900 fathoms, with No. 1 
ne, the “Hydra” and 3 cwt, the slip water-drop, and a 

thermometer, The bottom was grey ooze, as on the day 
before, and she bottom tem ture 1*9 C. The dredge 
was put over af 8 AM. It was intended to attach a 
“ Hydra” tube with disengaging weight a little below the 
bottom of the dredge; the weight slipped, however, close 
to the surface, and the dredge was lowered in the ordinary 
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latent bronchial regions. The abdomen, which consists 
as usual of seven segments, has the central series of 
spines of the cephalo-thorax continued along the middle 
line. The sixth segment bears the caudal appendages, 
and in the seventh, the telson, we find the excretory 
opening. The lateral borders of the bodf, and all the 
appendages with the exception of the first pair of ambu- 
latory legs, are with a close and very beautiful 
fringe of a whitish-yellow colour. 

There are two pairs, the normal namber, of antenna, 
then come mandibles, then manllæ; three pairs of 
maxillipeds, five pairs of ambulatory legs, and five pairs 
of swimmerets. As most of the appendages differ from 
those usually met with in the Astacidm only in detail, 
I need here only mention that the anterior antennze have 
two pairs of fl one of which is very long, longer 
than the flagellum of the external pair. 

The form of the first pair of ambulatory legs is singu- 
larly elegant. They are 155 mm, in h-~considerably 
longer than the body; they are very slender, and end in 
apair of very slender denticulated chele, with a close, 
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velvet-like line of hairs along their inner edges. The 
test of the ambulatory 1 are much shorter, and all 

bear chele, a character which will demand a certain re- 
‘ laxation of the diagnosis of the Astacidm if Deidamia is 
to be placed in that, family. 

The anecimen red Da inalesthec tent pair of 
< swimmerets are somewhat modified. The four other 
pairs of swimmerets, which are 33 mm, in Í bear 
each two barrow swimming processes richly fringed with 
hair, and a short flagellum. 

The absence of eyes in many deep-sea animals and 
their fall development in others is voy remarkable, I 
have mentioned The Depths of the Sea,” ». 176) the 
case of one of the stalk-eyed -crustaceans, Evhusa 
gransiata, in which well-developed eyes are present in 
examples from shallow water. deeper , from 110 
to 370 fathoms, eye-stalks are present, bat te animal is 
ap tly blind, the eyes being replaced by rounded 

careous terminations to the stalks, In examples from 

oo to 700 fathoms in another locality, the eye-stalks have 
tbat hele special character, have become fixed, and their 
terminations combine fnto a poker} pointed rostrum. In 
this case we have a gradual modification, depending ap- 
parently upon the gradual diminution and final di - 
ance of aalas lot On the other hand, Muntda, 


from 

equal depths, its eyes unusually developed and appa- 
rently of t delicacy. Is it possible in certah? 

” Cases, as the eas light diminishes, the power of vision 


becomes more acute, while at length ‘the becomes 
susceptible of the stimulus- of the fainter light of phos- 
phorescence? The absence of eyes is not unknown 
among the Astacida. - Astacus pellucidus, from the 
Mammoth Cave, is blind, and from the same cause—the 
absence of light; but morphologically the eyes are not 
entirely wanting, for two small abortive eye-stalks still 
` remain in the position in which eyes are developed in all 
“normal decapods. In Jdeidasza no trace whatever 
remains either of the eyes of sight or of their pedicels. 
On Thursday the 6th we sounded in 2,325 fathoms, 
sending down a pee iif and re. pe vee bottle; 
The tem ture regis was 1°77 C,, an e pei 
sanity ol the sai of water was 1'02470 at 21° C, that 
of the surface water being 102556, at 23 3e 
.A good deal of gulf-weed past during the day, 
and a boat was sent out to collect some. About halfa 
d@&en closely twined bundles were pr and on 
examining them‘it was found that the bundle was bound 
together by strings of the viscid secretion of Antennarins 
marmorains, and formed a nest containing the éggs of the 
fish. Several young examples of this e little 
animal have been from time to time brought in among 
the gulf-weed; also many crustaceans, several of the 
nudibranchiate mollusca characteristic of the gulf-weed 
fauna, such as S®i//aa pelagica p, and many planarians. 
The dredge came up at 4.15 P.M. with a small Jumti 
of red mud, in which we detected only one single but per- 
fectly fresh valve of a small lamelli- chiate mollusk, 
In the mud there were also some sharks teeth of at least 
two genera, and a number of very peculiar black oval 
bodies about An inch long, with the surface 


z reticulated, and within; the reticulates closely and sym- 


metrically ulated the whole appearance singularly 
like that of the phosphatic concretions which are ‘so 
abundant in the d and trias. My first impres- 
sion was that both the teeth and the concretions were 
drifted fossils, but on handing over a portion of one of the 
latter to Mr. Buchanan for examination, he found that it 
consisted of almost pure peroxide of manganese, » 
The character both of the exterior and interior of the 
- nodule strongly recalled the black base of the coral which 
we dredged in 1,530 fathoms on the 18th of February ; 
and on going into the matter, Mr. Buchanan found not 
only that the base of the coral retaining its external or- 
. ganic form had the composition of a lump of pyrolustte, 
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ing the stem and 
branches of the coral gave also the reaction of manganese. 
There seemed to be little doubt that it was a case of slow 
substitution, for the mass of peroxide of manganese form- 
eing the root showed on fracture in some places the con- 


centric la and intimate structure of the original coral. 
where it was had the com- ° 
er 





The co 
position, consisting chiefly of calcic carbonate. 
the nodules dredged on March 7th are pieces of rolled 
coral, the ornament on their surface being due to dn im- 
perfect crystallisation of the surface layer of the peroxide 
of marfanese, or whether they form another case of. 
pseudomorphy, the peroxide of manganese replacing some 
other o we have not the means of determining. 
The whole question is a very singular one. | 
Some of our party, using the towing-net and collecting 
-weed Gnythe sulare froma boat D ht in a num- 
of ingyen in*thelr form an a 
colouring, and many of them strangely interesting for 
way in: hick their glassy transparency exposed the work- 
ing of the most subtle parts of their internal machinery ; 
and these gave loyment to the microscopists in the 
dearth of returns the dredge. Our position was 
now lat, 19° 57’ N., long. 53° 26’; Sombrero distamt 558 
miles, 
Sunday was a lovely day. The breeze had fallen off 
somewhat, and the force was now only from 2to 3. The 
and sea were gloriously blue, with here and there a ` 
soit grey tress on the sky, and a gleaming white curl on 
the sea, A pretty little i breinene t with 
green paint and white and the merry, dusky faces 
of three or four Spanish girls, came in the morning within 
speaking distance and got her longitude, She had, been 
passing and repassing us for a couple of days, wondering 
doubtless at the irrelevancy of our movements, sh i 
sail, and stopping® every now and then in mid ocegn wi 
a fine breeze if our favour, On Monday «morning we 
psrted from our gay littletompanion. We stoppedagain 
to dredge, and she got far before us, and we saw with 
some regret first her Breen hull and then her white sails ` 
pais down over the of the world. . 
The sounding on Monday the roth gave 2,675 fathoms, 
with a bottom of the same ied clay with very little cal- 
matter. ® The bdttom temperature was 1°6 C., 
that of the surface being 23°3C. We had been struck 
for some time pa with the singular absence of the 
higher forms of life. Not a bird was to be seen from 
morning to night. A few kittiwakes Lars tridactylus) 
followed the ship for the first few days after we left Tene- 
rife, but even these had- disappeared. A single “petrel 
(Thalassidroma. pelagica) was seen one day, from one of 
the boats on a towing-net excursion, but we had not seen 
one of the southern sea-birds. For the last day or two 
some of the larger sea-mammals afd fishes. had been 
visible: A e diay dee (Orca gladiator) had been 
moving round the ship and apparently keeping up with 
it. Some sharks hung about, seeking what they might 
devour, but we had not yet succeeded in catchin 
any of them. Lovely dolphins (Coryphana Ai fas 
6 


peeter e mamae mEnE al i m th 
shađfow of the ship into the sunshine, and glided about 


evidently falling a prey to the dolphins, which 
are deceived by a rude imitation of one of them, 
a white 


of ey bait, when the ship is going rapidly 
through-the water. 

On Tuesday the 11th we pursued our course during the 
forenoon at the rate of from six to seven knots, with a 
light b force 3to 4. The dredge-line was veered to 
over 4,000 oms, nearly 5 statute miles. The dredge 
came up at about half-past five o’clock, full of red mud of 
the same character as that brought up by the soundi 
machine. Entangled abont the month of the 
embedded jx the mud were many long cases of a tube- 


` 
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building annelid, evidently formed out of the gritty mattere 
which occurs, tough sparingly, in the clay. The tubes 

with their contents were handed over to Dr. v, Willemoes- 

Suhm, who found the worms to belong to the family 

Ammocharida ( éde and Malmgren), closely allied 

to the Maldania or Clymenide, all of which buid tubes’ 
of gand or mud, The largest specimens dredged are 120 

mum. in length by 2 mm, in Width. The head is rounded, 

with a lateral mouth, There is no trace of cephalic 

branchie. The ents are not divided from one 

another ; but the fort wncinigeri, which are occupied by 

the hair-like setæ, and the elevations bearing uncini, 

indicate the begmning of a new ent. 

There is no doubt this annelid is closely allied to 
the genus Owenia, but it differs from it in the absence of 
cephalic branchia. Malmgren, has, however, already 
proposed the name of Myriochele for a form in which this 
absence of chize occurs, The description of the 
northern form on which Malmgreh's genus is founded is 
not at hand, so that it is imposmble in the meantime to 
determine whether the two forms are identical or specifi- 
cally distinct. 

As bearing upon some of the most important of the 
broad questions which it is our great object to solve, I do 
not see that any capture which we could have made could 
have been more aes and more conclusive than that 
of this annelid. The depth was 2,975, practically 3,000, 
fathoms—a depth which does not appear to be greatly 
exceeded in any part of the ocean. ‘The nature of the 
bottom, which consists of a smooth red clay with a few 
scattered sand grains and a very small number of fora- 
minifere shells, was very unfavourable to higher animal 
life, and yet this creature, which is closely ted to the 
Clymtnide:, a well-known shallow-water group of high 
organisation, is abundant and fully developed.* It is 
fortunate in possessing such attributeseas to make it im- 
possibl® even to suppose that it may have been taken 
during the passage of the dredge to the surface, or have 
entered the dredge-bag in any othef illegitimate way ; 
and its physiognomy and habits are the same as those of 
allied forms from moderate depths, It affords, in fact, 
conclusive proof that the conditions of the bottom of the 
sea to all depths are not only such as to admit of the 
existence of animal life, but are such ag to allow of the 
unlimited extension of the distnbution of antmals high 
in the roological series, and closely in relation with the 
characteristic faunæ of shallower zones, 

On Thursday the 13th our position at noon was lat. 18° 
54’ N., long. 61° af W. 

Onathe forenoon of the 14th we were still 35 miles from 
land, and we sounded in 1,420 fathoms. The bottom 
had altered greatly in character: it now consisted chiefly 
of calcareous foraminifera of many species, mixed with a 
considerable portion of the broken spicules of siliceous 

nges. The bottom temperature registered was 3° C. 

e water-bottle was accidentally broken in taking in, so 
that that observation was lost. As we were now within 
sight of land, and all our results were evidently modified 
by its immediate proximity, we regarded our first deep-sea 
section as completed. WYVILLE THOMSON 


e 

AT a time when botanists of some repute are not 

ashamed to confess their inabilty to deduce satis- 
factory characters for the determination of plants from their 
internal anatomy, old workers in this field may well turn 
back to refresh their memories on such points, and to in- 
quire whether their eyes may not have deceived them in the 
alfa Janene of former years when microscopes were not 
what they now are, In doing this a few days ago in con- 
nection with the examination of a carboniferous conifer, I 
was surprised to find that I had overlooked or omitted to 
note the fact that the Balsam Fir of Canada (4éres bal- 











A MODERN STERNSERGIA 











sansa), which affords the well-known Canada-balsam, has 
that curious structure of pith well known in Palaozoic Co- 
nifers, and which has been rfkmed Sverndergza. It is well 
seen in young twigs one or two years old, and though on 
a smaller e is very similar to that of Dadurylon mote- 
r:arium of the upper coal-formation 6f Nova eotia and 
Prince Edward Island, as I have figured this in my recent 
ort on the geology of the latter province. 

is modern Sternbergia is not produced by the mere 

breaking of the cellular tissue transversely by elongation 
of the fibre ; but, as I pointed out many yems ago in the 
case of the coal-formation Sternbergie,* is a true organic 
partitioning, of the pith by diaphragms of denser cells 
opposite the nodes, as in Wade see pellata, and some 
Pe of Ficus, &c, The pith of the Balsam Fir is, hke 

at of many other conifers, composed of dotted or trans- 
versely mar elongated vertically, and reminding 
one of the pseudo-vascular pith of some Lepidodendrowd 
trees, The transverse diaph are composed of denscr 
cells flattened horizontally, and they are, as in Sternberzia, 
accompanied by constrictions of the medullary cylindc. 
As in some fossil conifers, the daphragma are not pcr- 
fectly continuous, 

e plan of growth of the modern fir does not permit ts 
ith to increase in diameter. This was different ın the 
alæozoic conifers, in which the Sternbergia pith 1s 

sometimes nearly two inches in diameter? 

In Paleozoic, as in modern times, Sternbergia pichs 
were not confined to one family of trees. Corda aas 
shown this structure in Lomatophlotos, which is cqu +a- 
lent to Lepidophlotos or Ulodendron. J have shown ‘hat 
it exists in several species of Lepidodendroid and Sigilla- 
roid trees and in Alewit.t Wailhamson, who first 
established it in the Conifers, bas also found it in Drcty- 
oxylon. Still I have nowhere found these remarkable 
fossils so abundant as in the upper coal-formation, and 
either in the interior of calcified or silicified trunks of pine 
or with fragments of wood attached to them sufficicat to 
indicate their coniferous character. 

I may add, that the microscopic structure of young 
twigs of modern conifers poet many interesting points 
for comparison with fossil trees, and that in makin lon- 
gitudinal slices of the pith of receMt specimens care 
should be taken not to be misled by the mere crumpling 
of the celiular tissue sometimes caused by the pressure of 
the knife. . W. DAWEON 








NOTES 

Proressor Carus, the well-known natmalist of Leipsic 
University, who is to fill Professor Wyville, Thomsor’s chair 
during the absence of the latter with the Challenger, commenced 
his duties on May 2 last, by an able and eloqgent address on the 
study of roology. He is fully convinced that ‘the fnal form 
of our (zoological) system will bo a pedigree.” 

Tux ChaMenger arrived at Halifax on May 9, all well She 
had a successful passage from Bermuda, the dredgings and 
soundings being very satisfactory. On the 18ch imt she will 
leave this port on a return voyage to Bermuda. ® 


WITH great regret we record the death of Mr. John Stuart 
Mill, at the age of 67 years, on May 8, at Avignon, fron a sudden 
attack of erysipelas, which cut him off in four day. He has 
been buried beside his wife at Avignon, A meeting o: the friends 
of Mr, Mill has been convened, at Willis’s Rooms, for Tuesday, 
2oth inst., to consider in what manner the national iespect for 
his memory may be most fittingly testified. 

A COMMITTEE for the erectlon of a monument to Liebig has 
been constituted at Munich. Councillor von Niethammer is tho 
chairman, Prof. Von Bischoff the vice-chairman, and Prof.ssors 
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Vollhard and Voh Jolly are the secretaries, 
Bevan has subscribed 1,000 figrins. 

Tux purchase for’the National collection, by the Trustees of 
the Britsh Museum, of Mr, A R. Wallace’s splendid collection 
of birds from the Malay Archipelago, will be gratifying to all 
who are interested in science. Mr. Wallace beng so thoroughly 

- acquainted with ornithology, and having obtained so many of 
the speciniens himself from localities recorded by himself at the 
time, makes the collection much more valuable than the skins 

` alone would"have been, if they had been accumulated by a less 
thorough master of the subject. That such is the is proved 
by the great value of Mr. Wallace's paper on the Parrots of the 

Malay Archipelago, which appeared in the Proceedings of the 
Zoological Society, nearly ten years ago; and another on the 
Pigeons of the same region, published in thg 24.8 at about the 
same time, It is also not to be forgotten, that the discovery of 
one of the most important of recent points in physital geography, 
namely, the mtuation of the line which separates Asie from 
Australasia, in other words, Wallace's line, was made in great 

meamne from the observitions by the anthor,—whose name is 
thus deservedly immortalised, —of the differences in the avifannas 
of Bali and Lombock. 


The King of 


' THOSE of our waders who are Interested in University science 
teaching will be glad to learn that Dr. Michael Foster’s course 
of Elementary Biology at Cambridge, which commenced last 
week, is attended by more than 30 students, This unexpectedly 
. large attendance has taxed to the utmost the space at disposal. 
Howerer, such arrangements have been made as will enable every 
student to have a fair though not large amount of space at his 
disposal, each set of reagents, &c., being used in common by 
two or three men. Nothing could illustrate more strongly the 
urgent need for further provision of working-room for biological 
students at Cambridge; as scartely any space is now avallable 
„for advanced histological, embryological, or physiological re- 
search, Dr. Fosters course this term is very similar to that 
given to science teachers in the summer at South Kensington, 
and is the first that has been held in term-time at Cambridge, & 
few students having gêne threagh a like comse last long vaca- 
tion, Itis probable that there may be a still larger attendance 
at futme courses of this kind, as Dr. Foster snnounced that he 
shofild require students to have received this or similar teaching 
before admission to the winter courses of practical physiology, 
Dr. Foster is assisted in the work of practical demonstration by 
Mr, H. N. Martin, D.Sc, M.B. of Christ's College, Mr. C. 
Yule, B.A. of St. John’s College, and Mr. T. W. Bridge, of 
“Trinity College, the newly-appointed Demonstrator of Compara- 
tive Anatomy. r 
Mr. Joan Arrôwsurru, the well-known geographer, died 
on May 2, at the age of eighty-three years. 


A GENTLEAIAN writes us that he was invited by the Royal 
Commismoners to act as a juror at the Vienna Exhibition, but 
was at the samo time coolly told that our Philistlan Government 
had placed no funds at the disposal of the Commissioners whero- 
with to defray the necessary expenses of those who are willing to 
devote therr valuable time and experience to the service of their 
country. Our readers will not be surprised Jat this Other 
Governments have discovered that even m the most commercial, 
as well as m the highest light, the encouragement of science 
‘pays.’ The British Government, with five milhons on the 


"right side of their account, still regard science as a begpurly 


Lazarus, to whom, for mere shame’s sake, they are compelled 
to throw an occasional crumb. As our correspondent says, poor 
little Switzerland has devoted two and a half times the pittance 
our Government have allowed to defray the expenses of the 
Vienna Commission ; while the amount expended by Austria in 
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*their department of former exhibitions was at fast four times as 
much as we have devoted to theirs, 


Carr, F. J. Owxn Evans, R.N.,F.RS. Chief Naval Asnstant 

tf Hydrographic Department of the Admuralty, and in 

charge of the Magnetic Department, has been appomted èm- 
panion of the Most Honourable Order of the Bath, 


Tum publication of the eighth volume of the Zoological 
Record which, as wo announced some time since, has 
been so long delayed through the unfortunate indispoal- 
tlon of of the comtributors may now be shortly expected. 
The ninth volume containing the zoological literature of 1872 is . 
now in hand, theYrecorders betog the samo as in the eighth 
volume, with the exception of Prof. Traquair, whose place is 
supplied by Prof. Lutkén of Copenhagen. The, Editor will be 
glad to receive separate cppiese of papers” published in journals 
(especially those which hare not a very wide circulation) addressed 
to the care of the publisher, Mr. Van Voorst, 1, Paternoster Row, 
London. Such separate copies, however, to be of use, should 
have thejoriginal pagination indicated. 

° 

THE Soclety of Antiquaries of Scotland has just come into 
the enjoyment of an estate in Caithness, of which the reversion- 
ary interest was bequeathed to it fér the purpose of founding a 
Lectureship of Archæology. e i i 


Mr. Bussearer intends to found a gold medal, to be given 
annually to any member of the Iron and Steel Institute who may 
have displayed literary capacity, or promoted the progress of 
metallurgical sclence by original research, 

Prorgsson Newcoms’s “ New Tables of the Motions of 
Uranus,’ are announced as already in the press, and may be 
expected to be publifhed during the approaching summea They 
have been preparéd and will be printed at the dtpense pf the 
Smithsonian Institution. "Prof. Newcomb has cate by 
using all known obserwtions of Neptune, compiled the very 
accurate tables for computing the motions of thet planet that- 
have been used in the “American Nautical Almanac.” Having 
thus provided for the most dibtant member-of our system, he has 
now retufned to Usanus, and finds that his present tables (which 
will complete the survey of the solar system) represent quite 
completely the hitherto inexplicable movements of that body. 


THE Cincinnati Observatory, foundedgby Prof. Mitchell, 
is, we learn, to be removed, and established in a manner worthy 
of the wealth of Cincinnatl From the drawings it ifhy be 
judged that the dome of the new building will be thirty-five feet 
in diameter in the innde. The new site was highly approved 








of by Prof, Abbe, who continued until lately to be the director 
of the observatory at Cincinnati, and was presented by John 
Kilgour, Esq., who also added thereto the sum of ten thousand 
dollars to provide for the new building. 


AMONG the resolutions adopted by Congress at its last session 
was one authoilsing the President to invite the Inte:national 
Statistical Congress to hold its next, or mnth, session in the 
United States. The invitation is to be formal and cordial, and 
it is provided that should this be accepted the Premdent 1s an- 
thorised to appoint the usual organisation commismon, and to 
take the other preliminary and necessary steps for the meeting of 
this body, and for holdmg its semon at sach time as may be 
deemed expedient by the Statistical Congress. 


A TELEGRAM announces that some of ‘the crew of the Arctie 
exploring ship warts, which left New York under the command of 
Captain Hall in 1871, have been landed in Newfoundland: They 
were picked up in an open boat 40 miles fiom the coast of 
Labrador. It eeems, by their statements, that in August 1872, 
tho ship, being beset with 1ce, commenced landing provislons: 
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Suddenly the ice broke, and the men who were upon it were 
carnied away. They drifted southward for 196 days—-more than 
six months—and the ice, which originally was five miles in 
cucumference, was gradually reduced to a few feet, They then 
took to the only remaining boat, Captain Hall, they r&poit, 
die of apoplexy in November 1871. These statements have 
been 1ecelved with distrust. œ 


Mx Lawont’s beautsfal steam yacht Diana, which has been 
chartered by Mr. Benjamin Smith, of London, for « voyage of 
exploration ın the Northern Seas, left Dundes on Sgturday. 
The yacht ıs manned by a crew of twenty? and although there is 
a miling master, Mr. Smuth will have complete control The 
first point of iendexvous will be Cobbe’s Bay, on the north-west 
of Spitrbergen, where Mr. Smith expects to meet his own 
sailing yacht, the "Samson, which was despatched from Hull 
with stores on May r under the ommmgnd of Captain Walker, 
for many years connected with the Dundee whaling fleet. Every 
effort will subsequently be made to push as fer northward as 
possible. During the voyage marme and land plants will be 
gathered and observations of the tides and currents made, The 
Diana ts provisioned for a year, but the®obyect contemplated us 
expected to be realised in about six months. . 


AT the recent meeting of te Delegates of the French Learned 
Societies: gold medals wero awarded to the followmg :—M. 
Leymerie, for his geological studies in the Pyrenees; 
M. Blecher, military surgeon, for his interesting geo- 
logical observations on the central plateau of France and 
the environs of Montpelier ; M. Guiller, for his researches on the 

and industrial products of the department of Sarthe; 
M. Potnel, for his investigations on the geology of the Sahara; 
M. Sirodot, for his work on the algæ (Lemenes), which grow in 
fresh rupning water. Silver medals were awarded to M. Cauvet 
for varjous obfervations on vegetable anatomy’and physiology ; 
to M. Veilot, for his catalogue of*the vagcular plants of Dan- 
phiny; M. Gassles, for his investigagions on the terestrial 
and river shells of New Caledonia; to M. Villot, for his obser- 
vations on the curious metamorphoses and strange mipiations of 
certain worms found in wells and if standing water, 


IN 1859, an attempt was made to start a Yoological Garden 
in Philadelphia, which fell to tho ground during the subsequent 
war, A fresh company 1s now formed to carry out the on- 
ginal intention, though on a larger scala. A site has been secured 
in Fairmount Park, and capital is to be obtained ın the following 
manne :—Certificates of stock are to be sued of not less than 
fifty dollars each, All receipts derived from the Gardens and 
collections of the Society, are to be apphed annually—first, to 
the maintenance of the establisHment ; secondly, to the payment 
of mx per cent. on the stock ; and third, any belance remaining 
to go to the gradual extention of the collection of the Society 
and the improvement of its grounds, Many influential citizens 
are supporting the project. 

Tue Annual Report of the Vimtors of the Royal Institution 
shows a considerable increase in the number of members, and is 
otherwise very satisfactory... 

THE Rev. Thomas Fowler, MLA., Fellow, Sub-Rector, and 
Tutor of Lincoln College, has been elected to the Professorship 
of Logic at Oxford, vacant by the death of Prof Wall. 


Ma. HYDE CLARKE will on Tuesday, the 20th instant, read a 
paper et the Anthropological Institute, on “The Egyphan 
Colony and Language in the Caucasus,” 


Tux Royal Cornwall Polytechnic Society, has published its 
list of prizes for 1873. The largest sums, varymg from ten 
guiness to one guines, are offered for improvements In mine 
ventilation, mining, boring machinery, and similar departments, 


Small premiums are offered for essays, local observations, and 
collections of Natural History, gepecially such as illustrate the 
Natural History of the county. 

We have received the ‘‘ Report on the Condition of the Sea 
Fisheries of the South Coast of New Epgland in 1871-2,” by 
Prof. S. F. Baird. As the result of a thorough investigation, 
Prof Baird comes to the conclusion that during the last few 
years there has been a decided decrease in the number of food- 
fishes in these waters: the decrease being mainly due to the com- 
bined action of the fixh-ponds or weirs and the blue-fish, the 
former destroying a large percentage of the spawning fish before 
they have dopomted their eggs, and the latter devouring im- 
mense numbers of young fish after they have passed the ordinary 
perils of immaturity. 

From the 4 Report of the Commisnoners of Fisheries of the 
State of New Volk,” we learn that the rivers of that State are 
being plentifnlly stocked with useful fish, especially shad ; anc 
the Commissioners are confident that the people of the Unitec 
States will in a short time rely upon restocking their waters, and 
not upon game laws, to keep up « ful® supply of fish for ther 
markets, 

We have received the first two parts of Mr. Tegetmeier’s 
magnificent work on ‘' Pheasants for the Covert and the Aviary ” 
Ve shall notice it fully when completed. o- 

Tue mouch-vexed question as to whether seals are fish or oct, 
as regards the oil to be obtained from them, has recently come 
up in a practical shape between the gorernments of the United 
States and Newfoundland. The fishery treaty lately entered into 
between the United States and Great Britain, and about to go 
into actual operation in the course of the present summer, pro- 
vides that fsk oul shall be admitted free, but thet other ous shall 
pay a duty of ten per cent. This question is one that would be 
very easy of solution if it were purely zoological in its character, 
since, as every one does or should’ know, the senl and porpaise, 
as well as the whale, are warm-blooded mammal, havıng 
nothing m common with the fish any more than has the man 
who, for the tima being, goes into the water for the purpose of 
bathing. It appears, however, to bo the general practice with 
commercial nations to class all ous Sbtained from manne obiects, 
whether cetaceans, birds, or fishes, as fish oll, and on this 
ground it is probable that the claim of the Newfoundignd 
authorities to havojseals recognised as fish will be accepted. 

THE following additions to the Brighton Aquarium have been 
made during the past week :—Two young Seals (Phoca unina) 
from Jan-Mayen Island, Arctic Sea, presented by Mr. Jobn 
Clark; two Porpoises (Phocena communis), from Rye Bay, 
purchased ; one Angler (Lophews piscatorins), from Cornwall ; 
Bass (Labrax Ingus); Gurnards (Trigla lingsta) ; Grey Mullet 
(Mugil capis); Conger-eels (Conger vulgaris); Sand Smelts 
(Atherina Preshyter); Pollack Whitng (Gadus polla-Ass) ; 
Rocklings (Heila musiada); Sand Launce (Ammodyler lancea) ; 
one Octopus (Oriens vulearts), from the French coast; two 
cuttle-fish (wpa ofictachs); Prawns (Palemon serratus); Foli- 
aceous Coralline (Aschara fohaces) ; Anemone# numerous, 

THe additions to the Zoological Soclety’s Gardens during 
the past week include a Chinese Water Deer (Aydropotes mers 
mis), from China, presented by Mr. R. Swinhos; four Peafowl 
(Pavo eristatus), from India, presented by Mrs. Stem; two 
Koodoos (Strepnceres kudun), and a Pluto Monkey (Cercopithecus 
puio), from Africa ; a Weeper Capuchin (Cebus capecenzrs), from 
South America, deposited ; three Cole Tits (Faris aur), from 
the British Isles ; four Spix's Cavles (Cave satru), from Brari ; 
a tawny Eagle (Aguila navode), from Africa, purchased ; n 
Markhoor (Capra meaceros); five Peacock Pheasarts (/bty- 
Pairon chimguis) ; and five Chilian Pintals (Datla spunicanda), 
born in the Gardens. 


‘phonic aad is produced by burns 
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THE BIRTH OF CHEMISTRY 


P 


Te Theory of Phlogision—-Comparison with Hookes Theory of 
Contbustion,—-LE-arly Ideas Caletnaton,— Stephen 
Hales—His Puessmgtic Experiments,— Beerkaave,— Concis- 
Sion, 


BOUT the year 1669 we find the first dawnings of a theory 
which was proposed i? order to connect together various 
chemical phenomena, and notably for the explanation of com- 
bustion, the common and most o of all chemical actions. 
This theory, known as the ‘‘ Theory of Phlogiston,” powerfully 
influenced chemistry for a century; indeed upon its ruins the 
stracture of modern chemi was raised by thy labours of 
Lavoisier, Priestley, and Scheele. The of this theory 
—John Joachim Becher (b. 1625, d. 1683) and Geoige Emest 
Stahl (b. 1660, d. 1734) endeavoured to trace the cause of 
various phenomena of ical change to the assinllation or re- 
jection of what they called “materia ast prifapinm ignis, non 
Tose igm” —not actual fire, but the principle of fire; a some 
ing not much unlike the pure, elemental, celestial fire which a 
few ancient and many Middle Age writers had feigned to exist, 
Stahl believed this materia tenis to be a very subtle, Invisible, 
substance, which neither Burns nor glows ; its particles penetrate 
the most dense substances, and are agitated by a very rapid mo- 
tlon. When a body is burned it loses phlogiston ; when a body 
js un-burned, if we may use such an expression, or de-oxidised, 
it assimilates phlogiston ( s t). Thus if lead’ is 
heated for some ldmgth of time it is converted into a powderye 
substance which they called calx of lead, and we, lead aride ; the 
lead has lost Phloguston, said Stabl On the other hand; if this 
same calx of lead 1s heated with red-hot charcoal, it is deod- 
dised and becomes lead again. It has now assimilated the 
Phlogiston, which it had before Jost. 

But here arose a difficulty. A metal was found to be heavier 
after calcination than before; thus loss of Phlogiston lead to 
gain of welght, which was altogether anomalous, and apparently 
ineapable of eaplinadon But the Pblogistians were equal to 
the occasion; the supporters of a pet theory will create any 
number of the most vague agd impossible hypotheses, rather 
than yield up their daning. to destruction : so, said they, Phlo- 
giston is a principle of levity; ıt confers negative weight; it 
makes bodies lighter, just as bladders attached to a swimmer 
ere applied erally as possible :—thus sul 

The was as as e :—thus sul- 

p pa Bins iali ar under certaln condi- 
tions of oxidation ; the sulpltir loses Phlogiston, and becomes 
heavier like the metallic ; hence sulphuric acid is sulphur 
minus Phlogiston, while sulphur is consequently sulphuric acid 
Aim Phiogiston. In fact /ass of phlogiston was synonymous with 
what we call oxidation ; and gain of phlogtsion with dearidation. 
The existence of Phlogiston was so utterly unsupported by 
experimente] proof thet the theory could scarcely exut with- 
out many opponents. The endurance of the most false chi- 
merical theory is often really wonderful. The Phlogistions were 
attack<d first in ome direction, then in another, yet the theory 
continued to find supporters. At last, as a last resource, hydrogen 
gas—recently investigated by Cavendish—was said to be Phlo- 

on, but this wA so entirely different from the Phlogiston of 
Meriter the thorr Fes tow min, oa dllsides to be fast givin 
way. At length Lavouler, a century ago, conclusively dispro 
the theory by means which cannot be discussed bere, because 
they belong to the more advanced lustory of the science. 

Yow the crude, unscientific, illogical theory of Phlogiston 
conld have arlsemin the face of Hooke’s admirable theory of 
combustion, and Mayow’s experiments in sup of it, must 
always remain a mystery, It us probable that x Mayow had not 
died a young man, or if Hooke found leisure to prosecute 
his views, the theory of Phlogiston would never have pro- 

ed. The theory has been much over-prai The only 
service which it rendered to the science was that it introdaoced a 
certain amount of order and system, which was hitherto wanting. 
Tt led to the grouping together of certan classes of facts, and, to 
a slight extent, to the application of similar modes of reasoning 
to similar chemical phenomena. And although that reasoning 
was altogether wrong, 1t seemed to indicate the means by which, 
with a more perfect and advanced system, chemistry might 
become an exact science subject to definite modes of treat- 
ment, x 
We have more thon once sapeken of calgination, which was 











deed one of the most prominent operations’ of old chemistry. 

ince the examination of the ed to the proposal of just 
ideas concerning the materiality of the air—most often denied by 
ancient and middle-age writers—it may be well to ca at the 
early ideas regarding calcination. Here then was the dominant 


@xperifnent in this direction: I take a bright Iushous metal, tin 


or lead, melt it, keep it in a molten state for awhile, and ¥ 1s 
converted into powder, which more than the original 
metal. Again I heat this same powder with charcoal, and it 
becomes metal again; yet nothing that can be seen has been 
added to the metal, or taken away from its calx. Geber defines 
calcination as ‘‘ the pulverisation of a thing by fire, by depriving 
it of the humidity which consolidates its parts.” He observed. 
that the metal increases*in ht during the operation, although 
‘deprived of its humidity.” assorted that the Increase 
of weight ın the case of leed amounted to one-thirteenth the 
weight of the metal calcined ; and he accounted for it on the 
supposition that all things possess a certain kind of life, a celestial 
heat, which is destroyed during calcination; henge they become 
heavier for the same reasgn thet animals are heavier after death, 
for the celestial heat tends upwards. This idea was almost 
similar to that of the Phlogistians, although published more than 
a century before Becher wrote his PAysca Subterranca., In 





Fic at. 
Fra. at.—Hales’ method of measuring 


ages Fio 
of tho olastic force of the gas produced by fermentin 


1629 Jean Rey, a physician of Bergerac, attempted to discover the 


cause of increase, and attributed it tothe absorption of “ thick- 
ened air” (lair espessi) by the metal durmg cal on. Lemery, 
as we have seen, attributed the gain to the a ion of corpus- 


cules de foe Afterwards came the nitre-air of Mayow, then a 
century later the increase was proved to be due to the union of 
the body with a constituent of the air which Lavoisier named 
oxygen gas ; and this gos was first discovered by heating one ot 
the calces (calx of mercury), about which so much tion 
had been wasted, and so little experiment bestowed, by earlier 
wiiters. 

‘We are drawing towards the end of our subject, but we think 
any account of the earlier history of chemrtry would be in- 
complete without a notice of the work of Dr. Stephen Hales 
(born 1677, died 1761). In a number of papers communicated 
to the Royal Society, and afterwards publshed in a work 
entitled Sfatical Essays, we find a variety of experiments by 
Hales, chiefly relating to pnenmatic chemistry. erein we find 
an account of “a specimen of an altempt to analyse the air by a 
great variety of chymico-statical experiments, which show in how 
grent a proportion an 1s wrought into the composition of animal, 
Pereabis, and mineral substances, and Salis readily it 
resumes its former elastick state, when in the dissolution of those 
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substances it is from them.” In order to determine 
_ the quantity of aft from any substance dunng distil- 
oie weld eget eam the substance ina retort, and Inted 
the retort to a receiver with a small hole, at the bottom ; 
water was cansed to cocupy a known space in the recelveg, and, 
the amount of air was estimated by no the amoun 
of @water remaining in the receiver at the conclusion of the 
experiment, after cooling. Hales employed the following ap- 

tus (Fig. 21) to measure the volume of air by any 

of fermentation, also by the reachon of one body upon 
another, 


over the whole a 
veasel x x, and a certain amount of atr, to the 
level y. If alr were generated, the water in a sank (say to y); 


while if air were absorbed by the bodies in 4, the water rose 
(say = ) Sometimes he placed different substances on pede- 
sina 


nn 

jar of air, 
buriing-gas, noted the alt in the bulk of air. e 
did this with phosphorus, brown dipped in mitre, sulphur, 
and other substances, If he required to act upon substances by 
means of a strong acid, he would place the substence in a 





co 














Fro. ay ~Hales’ pneumatic experiments, 
suitable vemel on a pedestal in a known vilume of alr, standing 
over water, and would suspend over it a phial which could be 
emptied by palling a strmg. ‘These devices were closely copied 
by Priest] and Lavoisier in their experiments upgn gnseous 
bodies. a substance required to be heated violently, it was 
placed in a bent gun-barrel, r r . 23), one end of which was 


placed in a fi while the was placed under a bell jar 
a b, full of water, tagarted to the alle water x x. Ho, dis: 
Ulled a number of substances, apparently taken at random, and 
determined the amount of gas evolved, but he appears to have 
been at no pains to determine the nature of the gas, assuming it 
to be ordinary atmospheric air. Thus he distilled 1 cubic 
inch of lard, and collected thirty-three cubic inches of gas as the 
products of decomposition, Tallow, horn, sal ammoniac, 
oyster shells, peas, amber, camphire, and many other substances, 
were treated. 


Two grains of phosphorus ignited in a closed vessel of air, 
were found to absorb 28 cubic inches of air. 211 of 
nitre mixed with bone-ash yi aed Fo cubic mehea, ok gaa ;: q4 
cubic inches of water on bouling yielded 1 cubic inch of air, In 
order to measure the clastic force of the gas produced by fer- 

Hales filled a small, strong bottle, ¢ (Fig. 22) with 


peas, up the interstices with water ; mercyry to a depth 








of half an inch was then poured in, and of course remained at 
the bottom of the vessel c. long tube, a s, the lower end 
of which dip beneath the Mercury, was securely fastened 
into the mouth of the bottle 4, and fixed ar-tight. In a few 
days’ time the peas were in a state of fermentation, and the 


gases vilrious reactions, Thus he 
poured a cubic inch of sulphuric acid on half a cubic inch ot 
iron filings : no effect took place until he had diluted the acid, 
with water, when forty-three cubic inches of air (as he calls it— 
in reality hydrogen gas) came off Iron filings mixed with nitric 
acid, or witwammonia, or sulphur, were found to absorb air. A 
cubic inch of chalk treated with dilute sulphuric acid produced 
thirty-one cubic inches of air (in reality carbonic anhydride gas). 
If space permitted, we could say much more of Hales’ works, 
His Speis on respiration, and on various principles of 
vegetation, are efceedingly ingenious, and often accwate. It 
has often been sud that Lavoisier created modern chemistry by 
the introduction of the balance into chemical experiments, but 
here we find Hales weighing his substances, and measuring his 
gases, years before Lavoisier was born. Hales did not suff- 
ciently investigate the nature of the vdrious gases which he p-o- 
du m the conre of his ee eee pa te 
the way for meny of the after ies of Priestley, Cavendish, 
and Lavoisier. 
Dr Hermann Boerhaave, of Leyden (b. 1668, d. 1738), was 
& contemporary of Hales. He was the authd? of the first œm- 
prehensive system of hematyt geto in two volumes, 
entitled lementa Chemia, which appeared m 1732, and which 
for many years was the chemical text-book of Europe. In it he 
defines chemistry as ‘‘an art which teaches the manner of per- 
forming certain physical operations, whereby bodies cognirahle 
to the senses, or capable of being rend cogmable, and of 
being contained in vessels, are so changed by means of proper 
instruments, as to produce ceriain determinate effects, and at 
the same tme discover the causes thereof for the service of 


. But hold! our task was to ge some account of the bith of 
chemistry, while a science with such a ponderous definition as 
the above, is no longer infantile. The babe has grown up about 
us until it has assumed a tremendous individuality. The great 
discoveries af the fathers of modem chemistry, Lavoisier, 
Scheele, Priestley, Cavendish, Davy, need not be told here ; they 
belong to the later history of ‘ .@ We have traced the 
science from its commencement in the crude metallurgical and 
other operations of the ancients, to the time when a comprehen. 
sive system of the science appeared. And when we think of 
the vast dimensions of the science of to-day, the numberless t&t- 
books in every language, the great laboratories springing up in 
every country, the immehse amount of original we are 
canied back in spit to those mistaken—but often grandly 
energetic men--who said to the disciples of their art :— 

Ora! 
Lege, Lege, Lege, Relege, Labora ! 
Et lyvenies. 

€. F. RODWELL 











o SCIENTIFIC SERIALS 


Bulletin Mensud de la Socidé d Acciimatation de Paris, 
The April number contains much ing information as 
to the work dons by the Society, which besides itously dis- 
tri i of various useful animals or plents wherever 
they are likely to thrive, also lends or lets to those perscna, whose 
tastes or knowledge fit them for the charge, some of the rarer 
sacle of malmal or vegdabla Ife, thus sowing the seeds 
of miniature jardins d'acchimalation out the country. 

the last 1a months 3 monkeys have been born at 
the Paris Gardens, one of them in March last. In that month 
T mammana and 1,669 birds of various sorts were received, 
w. the Society was able to distribute 62 mammalia and 1,731 
birds. The Society aims at encouraging the reproduction of all 
sorts of nseful animals, not merel its efforts to the 
maintenance of a stock for exhibition. An ing account 
is given of an oyster b establishment and aquarium at 
Biarritz, and of the cultivation of silkworms in France generally. 
Our French neighbours have set us the example o° cultivating 
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opr Geologists’ Association, May 2.—H. Woodward, F.R.S., 


our oysters; we may learn some day to follow in their st 
and turn our atlenhon, so far as our climate will allow of it, to 
the “education” of milkworms. This-art 19 becoming quite a 

ised industry in France, nd the success thet has attended 
its adoption is very gratifying. Bamboos, Spanish broom (Siaa 
tencaissoma), China grass or Ching nettles, Californian ploes (Pivws 
sabin:ana), ore amongethe plants which are referred to as proper 
to be introduced into France. 


OE 











SOCIETIES AND ACADEMIES 
LONDON 


Mathematical Society, May &—Dr. Hirty F.R S, in 
the chair, Prof Cayley communicated an extrpet from a letter 
he had recelved from M. Hermlte ‘‘On an applic'tion of tho 
theory of unicursal curves,” and then gave accounts of the two 
following papers, ‘' Plan ofn curve-tracing apparntys,” and ** On 
a rational quintic correspondence of two pots in a plane :” 
another paper entitled “'Bicumal curves” (re curves with o 
deficiency owe) by the same gentleman, was taken as rend —Mr. 
S Roberts read n short ‘‘Note on the Pluckerian characteristics 
of epi- and hypo-trochords,” £c., showing that the curves were 
unicur al: he gave als8 the order and class, In connection 
with these curves Mr. J. L Gloisher advocated the usc of Mr. 
Pengal’s term ‘“‘ bicircloids.” Amongst the ts received 
were twenty-two memolrs, &c, by the late Prof de Morgan, 
presented by Mrs. de Morgan. 


Geological S&ciety, April 30.—Joseph Prestwich, F.R.S.9 
vice-president, in the chair.—On the Permian Breccins and 
Boulder-beds of Armagh, by Prof. Edward Hull, F.R.S., 
Director of the Geological Survey of Ireland. In this paper the 
author described certain breccias occuring in the vicinity of 
Armagh, which he referred, both on stratigraphical and physical 
rrodd, to the Lower Permun senes, considering them to be 
identical with the “' brockram ” of Cumberland, and the Breccias 
of Worcestershire and Shropshire, The anthor further referred 
to the extensive denudation which the Carboniferous beds have 
undergone m Armagh, and also alluded to the occurrence of 
beds of Permian age near Benkurb, between Armagh and Dun- 
annon,—Geological Notes on Griqualand West, G. W. 
stow. The geological results ola ea made by Mr G. W. 
Stow and Mr. F. H. S. Orpen from the Orange Free State into 


Griqualand West are commantcated by Mr. Stow in this paper, 
with numerous carefully executed sections and a geologien map 
based on the survey n@&p by Mr. Orpen for the Govern- 


ment. From the junction of the Riet and Modder Rivers (south 
of the Panneveldt Dinmond-fields) to Kheis and the Schurwe Ber- 
ge the track traversed three degrees of longitude, The return 
Se north-east to Mount Hudey and Dantel’s Kui, and eastward 
to Lakatlong, on the Mart or Kolang River, was nearly as long. 
From the Modder, first south-westward and then westward, to 
the junction of the Vaal and Orange, the olive shales of the 
Dicynodon- or Karoo-series, traversed frequently by 1 us 
socla; form the conntry, and are seen in some places to le un- 
conformably on dider rocks, The shales reach to theend of the 
Campbell t, on the other mide of the Orange River, and 
have been, it seema, formed of the débris of those old hills to a 
great extent, The oldest rocks of the locality are seen cropping 
out here and there in thegorges at the foot of the Randt, and consist 
of metamorphic rocks, greatly denuded, on which the massive and 
extensive siliceo-calcareous sirata of the Gicat CampBell Plateau he 
unconformably. These latter and the breceims of their slopes are 
coated thickly with enormous travertine deposits. Igneous rock- 
masses occur ardtind Ongeluk, west of the Jasper range, and then 
bright-red pps rocks crop up near Mntmip, succeeded to the 
west by the parallel quartute range of Matsdp, and agun by 
other bedded Jasperi, which seem to lie in a synchnal of the 
quartate rocka, which come up again in the Langeberg. These 
are succeeded by lower rocks, consisting largely of sands'one, 
gnt, and quartzite, with more or less pervading mica, os for os 
the journey extended In the Schurwe Bergen, also parallel to the 
former The maximam thickness of the miccessive strata 
is calculnted by the author at 24,000 ft. ; allowing for posuble 
reduphications, the minimum is regarded as not less than 9,000 ft. 
—-On some Bivalve Entomostmea, chief; Cypridinids, of the Car- 
boatferous formations, by Pro£ T. R. Jones, F.R.S. The larger 
forms of bivalved Entomostraca are not rare in the Carboniferous 
lumestone, and some occur in certain shales of the Coal-measures. 


| too lon 


epresideat, in the chatr.—On the valley of the Vézère (Pengord), 
its jimestones, caves, and «historic remains, by Prof. T. 
Rupert Jones, F.R S, F.G.S. The river Vézère, naing in the 
department of Corrèze, travermng the department Dordogne, and 
oining the river Dordogne near Larlnt, runs from the old meta- 
orphic rocks of the central plateau of France, through carboni- 
ferons, trinssic, jurassic, and cretaceous strnia, The Jost Men- 
tioned are chiefly limestones, nearly horizontal, presenting steep 
and often high cliff, either washed by the river, or bordering its 
‘broader and older valley. The softer bands of limestone have 
been hollowed out along the valley by frost and water, and here 
there present recesses and caves These in several mstances 
ve ben nruficinlly enlarged, and in very many cases have 
afforded shelter to pre-historic people, and still retain heaps ot 
bones and hearth-staff, with fmt implements of numeious kinds, 
carved bones and antlers, and occasionally human bones, The 
most common bones and antlers are those of reindeer, which 
must have abounded 10 southern France, whether remaming all 
the year round or migmting from plan to moian and 
agun in their senson, forethe fave-folk killed them of all ages 
m vast numbers The cold climate necessary for the reindeer 
hos long passed away; the musk-ox and the hairy mammoth 
disappenred also with the reindeer; and looking at the great 
changes in geographical ontlines and contours that have taken 
place since the extinctian of the European mammoth, the author 
thought that some eight or nine thousand years would not be 
ae the bringing about of such changes ‘That the Old 
cave folk of Pényord saw the living mammoth, a lively ontline 
sketch of its iar and shaggy form, on n piece of ivory, found 
in the Madeloine Cave, is satisfactery evidence. The special 
geology of the district, the characters of the several caves and 
their contents, and the most striking of the implements of stone 
and bone were described in this paper ; the human remains found 
at Cro-Magnon, a tic chief and bis more ordinary com- 
panions, were s ly trented of; and the high probability of 
their belonging to the same race of men as the older Caye-folk 
was d at some length. (For details on this subject see 
Nature, vol. vii. p. 305 ef sey.) 

Anthropologicel Institute, May 6.—(Col A. Lane Fox, V.P 
in the chair A*paper was read on ‘‘ Eastern Ceolie Labour,” 
by Mr. W. L- Distant. The aim of the paper was to sh@w the 
dissimilanty in the capacity and aptitude for certain work which 
exists among different peoples under the same conditions. The 
working of a large sugar estate by means of European capi‘ul, 
European appliances, and Europenn saperintendence, with the 
manual labour of some hundreds of Asiatics, including Klin 
Chinese, Javanese, and Malays, was leken ns an example. Ta 
describing the laDours of these peoples, the differences were 
exomined ın thelr cnpacity for work in general, ther ap- 
titudes and dishkes for certain work, and also in thelr methods 
of working, viz by task or otherwise, taken in conjuncuion with 
thelr social condition, and the terms undas which they are en- 
gaged. In contact with the European the Chmaman seems to 
prosper; he bargains with him, whilst the Javanese sallenly 
works for him, and the Kling sinks to a crouching menial in his 
presence. The European seems affected in the same way ; he 
can chet with the Chinese, tolernte the Javanese, but despises 
the Kling. Europern civilisation and prejudice are conironted 
with Eastern ignorance and prejudice. It is the need of money 
that has brought these different peoples together. English, 
Scotch, Portuguese, Kings, Javanese and Chinese are only 
attracted ther in the hope of gain, and under this creed 
progress and civilisation generally remain m the hands of the 
Peli and nehest party.—A. paper by Mr. Howorth was read 
on “The westerly Dnfting of Nomads from the fifth to the nine- 
teenth century, Part x : the Alans or Lesghs.” Col, Lane Fox 
exhibited two beautifully chipped flint bracelets, four iron brace- 
lets, and other articles fonnd in a tomb in the- valley lending to 
the tombs of the Kings of Thebes; olson large and finely worked 
flint knife from a tomb Inthe same neighbourhood. Lieut. S. 
C. Holland, R N , exhibited a senes of photographs of Anos, 
and varlous articles of Amo manufacture. The Rev. Dunbar 
L Heath has been elected Treasorer in the place of the late 
Mr. Flower. 

Zoological Society, May 6.—Prof. Newton, F R.S , vice- 

ident, In the chur. secretary read a report on the 
duos that had been made to the Society's men 





| 





o during 
the months of March and April, 1873, and call Beaton 
attenuon to an example of the Broad faded Armadillo (Xeasu- 
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rus suicinctns), which was new to the Society's collection ; also 
ato a pair of White-necked Cranes (Grus vipo) from Japan. 
No example of this fine species, so far’ as was known, had pre. 
viously been brought alive to Europé.—Mr. Sclater exhibited 
some photographs of, and made some remarks on, & ape- 


cimen of the Liberian Hippopotamus (X; 
which had recently ‘been received alive te tl the ecloneal 
Society of Ireland, bgt had digd-shortly after its arrtval—A 


communication was read from tho Rev. O. P. Cambridge on 
some new species of Arancides, pve from Oriental Sa 


ae —A communication fy Mesra. aP. L er and t 
vin contained notes on the range of certain species of Ameril- 
ee aaa in the southern part of the New World. Two 
distinct peaa of Stilts (Aimastoptis) were shown to occur in 
the Neotropical region—namely, Z. sigricWAs Viell, and Æ. 
brasiluenns Brehm.—Mr. A. FÈ Garrod read a memoir on the 
variations of the carotid arterles of birds, in continuation of the 
labours of Bauer, Meckel, and Nitesch upon this subject. ~Mr. 
Garrod’s observations were based principally upon specimens 
that had died in the Soclety's gardens. 


Entomological Society, a .—Mr. H. T. Staunton, 


vice-president, in the chair.—Mr. a speci- 
men of Langia seuserades (one of the Sphingidæ), from the 
Himalaya, bred by Major Buckley.. He also exhibited a female 


specimen (the first that he ever seen) of Goliathus albosig- 
sala, from Limpopo-—-Mr. McLachien exhibited a coloured 
e of butterflies as a sample ef a work on the “ Natural 
nee of Turkestan,” about to be published at the of 
the Government of that place, and founded pn the entomological 
Collections made by M. Alexis Fedtschenko during the years 
1869-71. - The work is-to be m the Russian lan 
with Latin diagnoses of the new species, —Mr. Bates pointed out 
a figure-in the plate of Coeandica, a variety of Colias nastes, an 
insect belongmg to’ Lapland, and remarked that it an in- 
teresting fact that maa species of insects belonging to Arctic 
Tegians were also, found i mountamous disiicts much farther 
south, though not in the intervening plains. Fe mentioned also 
Celias palana, which was found netsh snow-line, in the Alps, 
and in Lapland.—Mr. Miller also remarked on the close con- 


nection between the Arctic and Alpine gnsect faunas, referring” 


cularly to Aernasses apollo, which occurred in the n 


of Euro bat in Sarid aa confined to the Alps and th 
f ariman. angh, waren a the intervening 
cit pe plains, which in the glacial period been coveged with 


‘of the Rhone, the Reuss, the Rhnfe, and mmor tri- 

atin He added that if the actual stations of the species were 
mapped, they would all be found to exist outside, but along the 
moraines left by the ancient —Dr, Sharp communicated 


per on the, Stagh æ of Japan, ” principally Seky the 
collections formed by George Tewi LA a ae 
entitled" Noter on ve Ephemeride by Dr. 
compiled by the Rev. A. BE. Eaton. 


Royal Horticulttdral Society, May 7.—General Mee 
—Viscount Bury, M P., having been nominated by the 


ndmg the quen s roval, to the office of president, took 
' the chair.—The R H J. Berkeley commented upon the show. 


Piof. Thiselton Dyer called attention to the first appearance at- 


the meetings of Odontoglossum vexilarrem, a lovely o mth 
flat rose-coloured flowers, four inches across, It flowered 
for the first trne in the old world on April 19. The late Mr, 


Bowman discovered it in New Grenada, on the western slopes 
of the Andes. It was more nearly allied to O. Aka/anepss than 


to the generally prevailing În tho genus, k C ERG, 
oOKeT, 


Scien Committee. Dr. 
in the chair.—The Rev, M. J. Berkeley exhibited a shoot of 
this plant 


Arancaria tabricate, illustrating the injury suffered 

from the punctures of the young leaves by the pnckly points of 
those on the other branches —Dr. Masters exhibited a drawing 
of a flower of Mr. Ware's Primula veris var. chlerantha, It 
consisted of a mass of small leafy scales, the innermost of which 
were prol into styles and had ovules upon the edges 
—Prot Thiselton Dyer, adverting to some statements about the 
cultivation of fungi, stated that, according to Thore, cited by 
Duchartre, Agaricus Palome and Boletus edulis are sown in the 
Landes by wataingia soil with water in which” these 


had been boiled. e spores of various oer peia mil it is 
said, endure a temperature of 212° F., and those of Apriss repauda 
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F.—The Rev. M. J. Berk 
spores would bear a hig 
Pentculeus m the interior 





eren, according to Schmit, 230 
sald there was no doubt that 
tempeature. The development @f a 
of loaves of the pain de seuwition almost immediately after they 
mere drawn from the oven to the temperaturo of which he pore 


nef Taust ee been foliy exposed, was -casen Specimens 
of Cytenus Aypocistts, eters ertacea, 
were shown, They had been sent es by the Hoa R. 
Bailie Hamilton, 


Institution of Civil Engineers, May 6,—Mr. T. Hawksley, 
ei es m the chair.—The paper read was a history of the 
Clyde, By Mr. James Deas, and gave an account of the 
various works carried out for improving it as a navigable nver, 
and of the males and cost of dredging and deposuiny followed 


in the dee and widening of it It was remarked that for 
no river in the dom had so much been done “by art and 
man’s device” as for the Clyde above Port-Glasgow ; that the 
river from ow, for twelve miles seaward, was ‘nearly as 
much an artificial nAvigation as the Sues Canal.’ One hundred 


years ago the river was fordable even on foot twelve miles below 
Gineae. The engineering works carried out in the Clyde, 
combined with the mineral resources of the district, had rused 
Glasgow from an significant provincial town, with a population 
in 1771 of only 35,000, tae the sec§nd city in the empire, 
with g po including suburbs) of 566,150, according to 
the census of 1871. 


Royal Microscopfcal Society, May 7,—Dr. Millar, V.P., 
in the chair.—A pa paper. Py Dr Maddox read, “On a 
parasite (believed to a s meda of Tonia) found encysted in 


the neck of a sheep.” characteristics of the cyst 


and the appearance of pesca of it under the microscope were 
pe as were also such portions of the parasite as 

be ed ‘from the general mass, and in which the 
presence of o ova was particularly noted. The circum- 
stance of* fi ova during the encysted condition of the 
cratie Was eved to be unique. —A paper was also read by 


Mr, W. K. Parker ‘On\the Development of the Facial Arches 
of the Sturgeon,” In which the formation and development of 
the mouth was minutely descmbed,. and the relation which it 
bore to that of the osseous fishes aad to mammals pointed out. 


PHILADELPHIA 


Academy of Natural Sciences, January 14.—Dr. Ruschen- 
berger, president, in the chair——Prof. Cope made somo observa: 
tions-on the structure and systematic pomtion of the 
Eobajilass Cope. Grntatherinm Igidy eid Dinoceras ank 
were names applied to allied so that the same would 

bably apply to therm also, Until further evidence is presented, 
Fe adhat RAT NEA oe ie oe 
Probescidta, and cannot be referred to any other order,—‘‘ 
the Forms of Artificial Oxide of Zine,” George A. Koenig, 
Ph. D.—‘On a Boiler Incrastation from New Jersey,” by George 


A. Koenig, Ph.D. 
Jan ai.—Dr. Bridgesin the chair.—Notice of Fossil Ver- 
om the Miocene of Vi Rae Leidy directed 
attentian to some fossils, pa collection recently 
received, They were foun imbedded 1 m eae clay containing 
an‘abundance of fosm] diatomes, among whicle Coscinoduscus 18 
y ous The fosa) verttbrate remains consist 
A jte and teeth of cetaceans, vertebiœ of bony 
ashes teeth of sharks, and spines of rays. Among them also 
Kissin a aa and sey oe 

a peccary. thera are specimens w may 

regarded as characteristic of the ollowing undescribed species : 
Protocamelsss is, Taniera iden ta ts condens, Aci- 
penser ornatus, —Mr, Thomas Meehan ofe to the Academy 
some facts m regard to the fertilisation of floweis which con- 
firmed the popnlar view that pollen of one variety had on 
immediate influence on the structure of the frut of another 
distant as well as on. the progeny; and also furnished some 
y new facts in regard to the ability of a seed germ to receive 
impregnatiun from two distinct sources. Mr. Arnold of Pain, 
Canada, determined to observe the effect of cross fertihsation 
on Indian corn, He procured a very peculiar variety of which 
Mr. Meehan exhiblted an ear, not known in the weinny—a 
brown variety, with a circular dent at the apex—and raed one 
plaat from ıt- The first set of flowers wore permitted to be 
eriei oy their own pollen in order to test whether there was 
fern reversionary tendency in the plant, or the pollen ofany other 


variety in the vianity. “The ear now produced was the result 
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—every grain Being like its parent, Th produces two M. E Feltz.—Expertments on the respiration of fish, by M. 
ears on each stalk. As soon gs the “ilk” the grein ee to. thia of microrymes and ° 
second car—appeared, the pol e-ma "iael? pn io transformation of Bacteria into micro- 
yellow flint corn was procured, set ina bottle of watered nesr. He me anima) into Bacteria in the tive tube of 
the developing ear, the lant’s Own tassel having been cutaway Béchamp and Estor, the remains 
sometime previous, a short time this set of male flowers, | of EleAas in the quaternary formation of the ens 
tas iran panicle panicle of male flowers from a white vailety, pape ans, by M. J. Rebous. ” 

‘was introduced to the’ bottle in order to afford it the oppor--|' 

tunity of operating on thd'samo female flowers, The-rewult was} 7 j 

the car now presented. The base of’ ach was of ' : : DIARY 

yellow ‘flint com, nk the aoe Aad M the variety. THURSDAY, May 15. 


result was he thought no escape from not Ror. ee Bjo—On the Periodicity of Rainfall in Connection 
thaf there was an immediate. influence a a nel enis | “at Sa heaga t E Maite” Oy te of a Dio 
whole fruit structure by the application of fof aange pollen; i i tir i py. mad Rotaiiea in. Tatoo: i. Bimar: ad T. Oe TRE oe na 


the still more important fact, hardly before -i the Blsctromagnatic U; made in the Physical Laboratory of Glasgow 
that one ovulo could receive and be affectèd by pe | University: D Kahan. ‘ 


twodistinct parents, and this: too after some time ON OF ee ata nore oa some some Pictures by Quintin `; 
between the first and second impregnation, , rer I tatsdy aE hire ot tha Roi Acad eG. Niais T 
February 4.—Mr. Vaux, vice- ent, in ie chair.— The: , at &—On Igomeriem : Dr, H. B Armarong. . 
followmg papers were for publication :—‘' On the f Nomiumcatit Socurry, at 7?- 
entition ‘of certain Terrestrial Pulmonata from the | Bova: Ieerrrotiom, ef z—Light: Prof. Tyndall 
United States, with remarks on their systematic value,” by ` © FRIDAY, MAY 16. 


Thos. Bland and Wm. „G. Binney; “Catalogue of tho recent | Rovat Inerrrutiom, at —Lamits of Certainty in Tasto: Sidney Colvin. 

species of the Class Bfachlopode,” by W.H. Dall, U.S.C.S.; HoricuLroRal Socurry, at 5.—Locture. 

So Notes of eeg T Biliger Tertia re SATURDAY, Mar 17. 
otices of Remains ectiary Osse: Odling. 

tion of Wyoming.” Prof. Leidy remarked that among the Rovat Lesrrroviom, si Prot 

maltitude of f which had been collected from "the «tertiary Fcc HONDAY Mar 19 

clays en of_the Bridger Group of W. thefo Loxpox Iusrrror:on, at 4- Elamontary Botany : Prof. Bentley, 

Sai as ee £ woe rae the rih TE a D AnP TET, i 
remains o are not nent, are not so com- cer Arra, at &.—Cantor Lectures, On Wios; thelr Production, 
plete as one might have expected from the nature of the beds "A reatmeni, and Jæ PJ. L W. Thodicham, BLD. 





‘ ~ TUESDAY, Wat so 
and’ teeth, and moatl Say ey piel related with our. irmg Hring ie ox, at y~ Karly Roman History and Architecture 
Gara (Zepidosiens) ). Many of tha ~ | Imsrrrorrox or Ciro. Ewana iza; at 
ments appear to indicate the fo extinct species Srarmricat Socury, 


undescribed :—Lepidestens atrox ; L simplex ; Le wolatilis ; Amia Awrumprocoosca: DETH OT «t 4—On tho Kgyptan Colony and Lan 
:(Prøtasita) nintaensis; A. (Protamia) media A. reani) ro guage in the Caucasus: H 


y ahy; Hypamia Di iP Pecan Born toccar BOCETE, at 8 30 POs Atan Bufo Si Vitor Brooks, 
$% a Leihlemar eke pairnn sod the Tockghal kf the Lemme 
. 4 
Academy of Sciences, May 5.—M. de Quatrefages, presi- “ | WEDNESDAY, May at. 

dent, ın the char. — “Tha destha oe Be Liebig, foreign amociato | METEOROLOGICAL pag Discmalon on i ot Meise: 

Conference at . “Broes . Laughton. 

of the of tbe Academy, and of M. Hausteen, a el ree 2 ota on a a Doubla obsarred at a: Rockwall: R- H Scor — On 
Produced by tae za ekkona bawen water and ammonia, calcic, BowricpLTURal SoctrY.— Erhibinon of Polargoniums, &c. : 

baric, and strontic, by M. Berthelot. The author had- Bocarr# or Awra, gt 6 — Recent Proceaoe for Production of Gas for 


Basch he Bat a E a at NH, in water, mee Moskal ’ - . 
„and also on the dilation of the former solution fies head TDR LAREN TEM at 7 Touti ree 








he has foand that as regards the latter case the heat is in inverse THURSDAY, May as, 

ratio to-the water already combined with the ammonia, - Tha | Rova: lxerrrorion, at 3.—Light: Prat nal 

determinations of the heat in the case of caldo’ and Soctery oF Awriquanina, at B39 

strontic omdes, was made -Gimolving them in “HCL, = a 

and fiom the, result “the beat for thedr Daan Adie? CONTENTS k 

nation with water was calculated.—On the : w Paor 

tash and soda in th memoir, E ag: Vous reom Causar, II... e 

Peligot. The author that ged those cases w. A Vows rp Tectr-Boows or BCERCE . . o ee te ee G 

growing pear ti sea contain sodium salts, this fact is ta AA rac rebar hl ee Ta E E E TA aS a E E E i 43 

attributed to their of tl ; tt + het leaves, m n pai BD eS ae a o’ 44 

from the spray in the air, and not from the sou.—~A" on Agamdz and Forbes —G. Foepxs . . . we ee ee o 44 
£ M. Bertin’s memoir on the resistance opposed tg ro by the Ve Caterpillars —Dr Farzxe ; H. S. Witsow ee Cea) ee oe 44 

-keel of a vessel, by MM, Tas Os Gave aed noba Eroa dig ar Sak as pany aa at 
Dupuy de L4me—On the conditions of the in of |° Ri of Bran] — Erpa Crane . . n f 
simultaneous gquations, &e, by M. Collet.—On use of Rann Chistian Fria N cs lak Sa a0 hy onl 46 
the meat of tuberculons animals for food; can this meat sE nospharsceaca heer in Wood. W. O: Burri eet eg 
cause the development of primonsy piihia ? by M. G —W. Marrixy Wituws FCS. ee R. 
Colin. The anthor, from the results thirty Musical Stonos — R. J. Nason. ve ee ll 
mre aa many ails mero fed on evry Hd of fabri Ja Seabee arias a e ja 

answers the question in tho ve, Where other | iwere Rore ue tae urta Curtony. By Sir P. pe M Garr. ; 
experimenters have ‘obtained opposie resi, ho believes | MEoiron ban pRa. 77 COTO By fir Poe A Geer 1 
that they have ether on animals already dis- | Surraxecon or Scart m Purasawrs By W. A od 
cased,’ or have allowed of the tuberculous matter to al agit ge lbh tage ot J: Mavra: 49 
woe tv eon chanel cacao chet cae | No Parte as ik Helrenietaiaces F 
on : on - | Nores raom tre y YYILLE THOMSON, 

, ton ogen cyanogen influence silent With Ilustrate) . o o sona‘ et tw te s: 
enia g M. å. aa E R, a A ar ODEM Sreawareaia. By Principal J. We Dawson -R.S Sre 53 
comet I3 1867, by M. Stephan.—On the effects produced Tus Bern oy Ġmausrer, i “By G.F. ae owe, FGS (wis © 

Cae merei giao nag + aa Rares ery -DY Tiustratiens.) 6 ce ee ee ee ee ee 6 

aa omc Oe ake the panfication of hydrochloric acd by Scmorrutc Sumtarp . s we ee ee ee we tt 2 
M. Bagel- Ga the etinatica of mgar by Barrenwils method by | Erpen ap acme ST 
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TYE FUTURE OF THE ENGLISH UNI- 
VERATIES 


AN ECHO FROM OXFORD 


HE Association for the Organisation of Academical 
Study has inaugurated a good, work, whic must 

in the end have an important result. Bat in the ex- 
pressions of policy as yet put out by that body we notice 


an omission which perhaps is intentional, but in;any case, 


a very serious, indeed a fundamental one It is well 
enough to declare that the collegiate and other revenues 
of Oxford and Cambridge should be devoted to the 
encouragement of research, and to placing the highest 
kind of teaching in all subjects within the reach of the 
people of this country. It is most true that to this end 
prize-fellowships and non-resident sinecures must be 
abolished, and in their place we must have carefully- 
chosen professors, assistant-professors, and lecturers, 
teaching and carrying on origing] research in all depart- 
ments of knowledge. With such a programme in hand 
the members of this association can wery plausibly de- 
mand for the old Universities that they be not despoiled of 
their excessive wealth, but that this wealth be made 
operative and productive within the limits of the Uni- 
versities themselves, Nevertheless there is a question 
which necessarily arises—whenever thg future of the 


English Univgrsities is mentioned—whjch the Asso- 


ciation has not discussed, ang which we think it 
ought boldly to meet, even thougM it should lead 
to a split in the ranks. That qu€stion is this—Are 
Oxford and Cambridge to remain as institutions exclu- 
sively for the elegant educationethe “ culture "—of the 
` upper classes who may choose and can afford te allow 
their sons to while away certain years there? or are they 
to be made engines of national education where a poor 
man may go with as much reason as a rich one; and 
profitably spend bés time in acquiring knowledge and 
training which have a real value in the world and place 
their possessor in the position to earn his bread and his 
standing among men? 

It is a fact that at this moment a youth entering a 
college at either Oxford or Cambridge and taking his 
degree after four years of a very pleasant life, having 
spent during the process at least 800%. (Le, j200/. a- 
year) comes away, not a whit further on in the battle of 
life than he was on entering, He has acquired some 
good habits, many very bad ones, but has received no 
training nor instruction which will render him useful to 
other men, excepting—the exception is a very significant 
one—as a clergyman or as a schoolmaster. 

The state of things is neither more nor less than this— 
that a young man cannot study at the English Universities 
and associate with even the most steady-going of his fellow- 
students at a less expense than that named above; and 
that the University cannot, at any rate does not, teach 
him anything in a practical or professional way. It is 
useless for Cambridge and Oxford to open their classes 
to non-collegiate students, as long as those classes are 
not something more systematised and practically-pointed 
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È than they can be, when exclusively designed as parts of a 
so-called elegant or “ liberal * education. Men who are 
intending to work hard in life cannot afford to pass 
through such a course after leaving school; and hence 
our University students are, with a fe exceptions, drawn 
from the richer classes ; hence, too, the amount of luxury 
and rarity of earnest study amdhgst them, which re- 
acts on many of their teachers, The present posi- 
tion of the Universities with regard to edacation for 
ithe business of life is merely that of a preparatory 
school, Thè same limitations of subjecta—the same 
books are in force here, with some small additions for 
the few,“ honour men,” as in our public schools, such as 
Eton, Harrow, and Rugby. The B.A. degree—the ordi- 
nary examinations for which any average boy on leaving 
school at sixteen or eighteen years of age could easily 
pass—absorbs nearly all the activity; is, in fact, almost 
the highest effort of each University. Almost all the 
teaching, certainly all the college work, is directed and 
governed by the requirements of this preparatory course 
which prepares for nothing. Whilst the intellectual 
standard thus held up is childish enough, if is necessarily 
companied by a system of tutorial superintendence 
and direction as wearisome as it is injurious, 

In fact, the best effort in Oxford and Cambridge—the 
most striking movement in recent times—as compared 
with the dead calm of some fifty years since, has been 
rather a retrogression than an advance; we are less of 
Universities now than then, and have become more like 
—and are daily becoming more like—the great public 
schools, such as Eton and Harrow. The greater part 
of all the college-teaching staff is employed in doing the 
very same work as that done in the schools, which ought 
never to be required at a University at all As the 
arrangements and innovations of the various college-bodies 
are watched, it becomes obvioug that the schoolmaster is 
abroad in a very ambitious spirit with the avowed object 
of making the University a great Seventh Form, ‘similar 
in ¿discipline and character of instruction to his own 
pedagogic institution. 

This state of things is defended by a large number of 
persons—among them members of the Association—with 
two words chiefly in their mouths—* culture” and “ tech- 
nical,” It is maintained that “technical éducation” (an 
expression which is used for the purpose of suggesting 
the less intellectual side of what it is bett& to term “ pro- 
fessional education ”) is not the function of the Univer- 
sities, that it cannot be conveniently undertaken in 
them, that it is better carried out in the great cities 
such as London, Manchester, Edinburgh, whilst 
the Universities in ther academic s@clusion can 
administer that smattering of omniscience, dilettan- 
tism, and good manners which it is so important for 
persons of a certain income to possess. To obtain this 
a youth must be prepared to sacrifice time and money; 
and in offering this the University is, according to the 
opinion of many resident fellows, doing its work in the 
world, The selfishness of this view of University fanc- 
tions is patent enough. Clearly it is an casier matter to 
undertake this ornamental work, and to leave to others 
the business of life. It-appears to be overlooked by its 
advocates that the Universities thus may, or rather have, 
lost all influence, all share in the life of the country. In 
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renounctiig technical or professional education, the 
University renotnces all those who.must have sych edu- 
cation at the age when she might receive them. Those 
who really value, as we do above most things, breadth of 
intellectual intereyts—who have intense Tepugnance to 
narrow “ i cannot, upon due consideration, 
defend the separation qf “ ornamental ” and “technical ” 
education, as likely to conduce to increase of oe 
among our fellow-countrymen. It is by undertaking 

fully the charge of the higher education—of thdse re 
whom, without ‘distinctlén such education is necessary— 
. that the Universities can really do most for the catise of 
cilture, When Oxford and Cambridge su-ceed in getting 
hold of all such students then only can thoroughly satis- 
factory results be expected by those who “are anxious 
for the progress of the higher education. What we 
. desiro more earnestly is, that Oxford and Cambridge 
may be the means of giying breadth of view and interest 
to as large a number ef young Englishmen as possible, 
for it is this that we understand by “ culture :” not the 
mere ease of manner due to luxury and the select 
association of leisured men. Oxford and- Cambridge 
can spread wue culture, and can have pretensiong 
to such an office only when acting up to their trust 
and -fully providing for the very best and fullest pro- 


` -fessional study in all departments, There are some 


tg-whom it appea?y important that the Association 
* ghould plainly declare itself on this matter, before pro- 
ceeding to the question of the foundation of institu- 
tions for scientific. and literary research within the Uni- 
versity. If on the one hand the Association were to 
declare for the exclusion oś profess ional study, and at the 
same time to:advocate the foundation of increased means 
and material of research within the University, we should 
feel at once that the policy of the Association would not be 
accepted by all. There is a great deal of human, nature 
in the men who Sccupp distinguished positions in our 
Universities, and in the select atmosphere of non-profes- 

students and cultured ecclesiastics there’ is an 
inevitable languor and repose of the mind which ere in- 
` fectious, The most vigorous body becomes limp before 
the sirocco; and in this atmosphere of luxurious culture it 
may be doubted whether even Faraday could have carried 
out “his investigations: probably only by investing him- 
self in a kind of mental divers costume, On the dther 
hand, the preggnce of an active body of those who 
for want of a better ford we may call professional stu- 
dents—of men who, having neither time nor money far 
self-indulgence, determinedly work round their professor 
—the presence of 2 whole lot ‘of such professors each so 
surrounded, apd the association thus established’ between 
the Universities and the progress of the body of the 
country in the arts and sciences, would bring about a 
gigantic change. Professors so surrounded might with 
advantage be largely increased; the purely ornamental 
students would be by no means dislodged—they would 
remain in numbers then as now—but beneficially influ- 
enced by the example of the career-seeking and profes- 
sional student. These in their turn would be benefited 
by a duly proportioned infdsion of those students seeking 
exclusively “culture ”—the amateurs and patrons of 
serious p 
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in the widest ‘sense of the term, that we should care 
to seo a reorganisation of Oxford and Cambridge. Let 
the colleges be taxed, say, to the extent of fifty per cent. 
of their revenue in order to support the professoriate and 
the ¢ppliances which each faculty may deem’ adequate, 
not. only for direct “student teaching,” but for epro- 
gressive research, Then We may hope to see our 
Universities elevated from the condition of mere finishing 
schools for young gentlemen. If such a plan.cannot be 
carried, out, it would seem-useless to simply create 
sin within the old places, larger and probably 
less productive than those which at present exist. Sharp 
and painful though the measure might be—we should in 
that case have to yield to the removal of means which 
have so long lain idle. The colleges would be relieved 
of their excessive igconve to support more practical 
institutions elsewhere, and Oxford and Cambridge 
would collapse into the condition of mere theological 
seminaries, When the Association, meets on Saturday 
next, it would be well that this point should be raised, 
lest by the silence of the leaders of the movement, any 
one should be lukewarm in its support. 
$- 


FRICK’S PHYSIKALISCHE TECHNIR 


Oder Anlsitung sur Anstellung von physikalischen Ver- 
suchen und snr Herstellung von physikalischen Appa- 
raten mit moglichst einfachen Mitteln. Vou Dr. J. 
Frick. (Braunschweig, 1872 ) 


TES most useful book has now reached the fourth 
edition, an@has swelled to 7oo pages, illustrated by 
986 wood engfavings. To some British physicists and 
teachers the work, has @lready proved itself serviceable, 
but there are doubtlgss many to whom it is at present un. 
known who would find} much valuable information 
therein. 

Dr. Fricks workis nof in any sense a manual of experi- 
mental physics® it is rather an elaborate treatise upon 
physical apparatus and the methods of physical research. 
Its object, we learn from the preface, is to give an intro- 
duction to the methods of conducting physical inquiry, to 
enumerate the precautions which it is necessary to adopt 
in order to ensure success, and to give ample directions 
with reference to the construction of apparatus and its 
management. This field is, comparatively speaking, un- 
trodden before, and we have'no hesitation in saying how 
thoroughly successful Dr. Frick’s attempt to guide us over 
it has proved. We shall briefly indicate the contents of 
the boo's, and then point out the few matters in which we 
think the execution of the task has fallen short of’ what 
might have been fairly expected. i 

The first part contains: a sketch of the arrangements 
necessary for the physical laboratory, and a detailed ac- 
count of the methods of manipulating glass, metals, and 
other materials which are required for the apparatus de- 
scribed in the second part. This portion of the book is 

very interesting and useful. We find here numerous hints 
on on turning, glass-blowing, and similar proceases with 
which it is well for the physicist to be acquainted. In the 
second part we have in Chap. I. a description of the-ap- 
paratus necessary for the study of the equilibrium of 
forces, applied to solids, liquids, and gases ;. Chap. If. 








qryuits, 
It is, then, only on the basis of professional trating - describes the’ apparatus used for experiments on motion 
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Chap. III, is on acoustics ; Chap. IV. on light ; Chap. `W 
on magnetism; Chap. VI. on electricity ; Chap. VII. on 
heat. It may be remarked that the figures are drawn to 
scale, and further illustrations of the detnils are added 
whenever necessary. ° 

As a fair specimen of the illustrations and descriptions 
we may refer to Article ral, wherein is described Muller's 
apparatus for studying experimentally the free falling of a 
body. This beautiful contrivance is for the purpose of 
causing a point vibrating horizontally to tracą a curre 
up on a board descending vertically. From the form of 
the curve the law of falling bodies is deduced. In Chap. 
IV. we meet with many interesting cogtrivances: for 
example, Fig. 433 represents an arrangement for showing 
the principle of the rainbow experimentally by the aid of 
spheres of glass, This chapt@ is eoncluded by a practical 
lesson in photography. Many of the figures in Chap. VI. 
will be found to represent electric instruments which are 
manifestly great improvements on forms in ordinary use, 
As an example we refer to the Rheestat, Fig. 775. 

Considering the book has already reached such portly 
dimensions we can hardly complain of omissions. We 
are, however, of opinion that the space at the disposal of 
the author might have been more judiciously employed if 
some of the apparatus which he has described were 
omitted and some instruments which’he has passed over 
were inserted instead. To illustrate this remark we may 
refer to the chapters on mechanics, We there find a 
number of ingenious contrivances generally pretty well 
known, but we also meet with toys like those defenbed in 
articles 66 and 67 which could, we thik, have been very 
well dispensed with. On the other hand we seek in vain 
in the same chapter for a full acount of Willis's system 
of mechanical apparatus. To say that this ungenious 
system would, with tnfling additions, enable all the me- 
chanical experiments described by Dr. Frick to be per- 
formed is to give a very inadequate idea of its gesources, 
In the hands of a competent experinfenter Willis’s ap- 
paratus will be found to provide in a substantial form the 
principal parts necessary for nearly every conceivable ex- 
periment in mechanical philosophy. The framework of 
this apparatus is so useful in almost any physical research 
that We cannot conceive how it could have been omitted 
from “Physikalische Technik,” had the’author of that work 
been acquainted with the writings of Prof. Willis. We 
think also that some of the host of merely qualitative ex- 
periments described for the purpose of illustrating centri- 
fugal tendency (Article 124) might very well be omitted, 
On the other hand, we miss Smeaton’s maclfine, which, 
admitting as it does of exact quantitative results being 
determined. is perhaps, next to Atwood’s machine, the 
most useful instrument we have for illustrating thetraths 
of dynamics. : 

We are tempted to think that Dr, Frick is not ade- 
quately acquainted with English scientific literature, 
This opinion receives some confirmation when, on turn- 
ing over 238 closely-printed pages which describe 
electrical apparatus, we fail to see Sir William Thom- 
son’s beautiful instruments described ; nor on turning 
to the Index do we even find the name of that philo- 
sopher mentioned. 

Although we decidedly think this book might have been 
Better, yet we decidédly think that it is-very good, and we 





-may puzzle some readers. But the most faulty 


cordially recommend it to the notice of physicists and 
lecturers, who will certainly find it useful. 








OUR BOOK SHELF 


By R. M. Ferguson, Ph.D., F.R.S.E, (W. 
and R. Chafhbers.) ` 


WE regret that the Elementary Treatise on Electricity 
has not been revised by its author since its first appear- 
ance, For example, useful as is the chapter on the 
absolute measurement of an electric current, its useful- 
ness to students would be increased by a fuller and more 
detailed explanation. At the foot of p. 159 it is stated 
that “the heating effect (of the current) d ds or 
the dreih ofthe current and the resistance,” It should 
be the sgware of the strength of the current into the 
resistance, as is correctly stated in a preceding paragraph. 
On p. 153 there is a mistake in the calculation of the 
quantity of water decomposed by a current ; 60c.c. X tan, 
5ig—75 cc, and not 80 cc., asds stated, and afterwards 
assumed. A description of the sinc-galvanometer ought 
hardly to have been omitted, and a fuller explanation, 
pavano with an engraving of Thomson’s reflecting 


Electricity. 


vanometer, ought surely to be given. There is also 
t a meagre account of the inducti®n coil, and the 
function of the condenser is not explained: the term 
rheotom instead of contact-breaker, looks pedantic, and 
t of 
the book in our estimation is the singularly obscure 
and misleading manner in which the terms Electric 
Quantity and Tension are defined on p. 64. Tension is 
oken of as synonymous with electric depth, or as the 
rench say, electric thickness; whereas the tension, 
pressure, or power of discharge ed by any electri- 
fied point, varies as the sguare of the electric depth at that 
int. 
P The frst part of this text-book relates to magnetism 
and more evident care has been bestowed on this portion. 
The charts of isogonic and isoclinic lines are most useful, 
and so also are the chronological appendices, in which a 
brief scientific history of casts aul tis given. But why 
could not the dip and declination be given for a later 
year than 1865? ` It is said on page 16 tar two magnetic 
needles are absolutely necessary to show “the power of 
the earth in determining the position of the needle,” and 
that “if ıt were possible to hang a needle in the air so as 
to leave it perfectly free to take any position, it would show 
us fully the directive action of the earth.” Is it not pos- 
sible to buoy a magnetic needle in water, or sink it in 
mercury, so that the action of gravity m&y be neutralised, 
and the directive influence of the ea:th wholly come into 
play? Moreover, many dipping needles are made with a 
swivel pivot, by means of which the declination and dip 
are roughly shown at the same time. Two other blun- 
ders we ngtice in the part on magnetism. On page 4, 
speaking of a “small magnetic bar or needle,” or. Fer- 
guson says that “if both poles of the needle are attracted 
indifferently by any end of it [a bit ofiron], it is not 
magnetic.” This is as slipshod in its science as it is in 
its English, for it is precisely the test of a magnetic body 
that it does attract either end of the needle ; magnetic 
should of course read magnetised, and so again a few 
lines lower down, The other blunder is on page 14, 
where it is said that “cobalt is attracted by the magnet 
at the highest temperatures.” It is well known, and can 
easily be shown as a class experiment, that cobalt loses 
its magnetic character at a white heat. But in spite of 
these errors, Dr. Ferguson’s “ Electricity” isa Took that 
has been of much use to both teachers and students of 
science. Its obvious merits lead us to hope that a revised 
edition may find ıt free from the defects to which we have 
drawn attention, 
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LETTERS TO THE EDITOR 


EEM NA A fer opinions expressed 
by Ads netice is taken 
y a. of anonyment 


Fogbes and Tyndall : 
Tre eee “Life and Letters” of 


Da Tilio e iene 
ee immediate object—will be to 
For instance, T ’s book, 
‘immediate’ st, will probably be infinitely more 
worded relative to Rendu than hs at first inte ® 

This has been selected, am othms, by Principal 
Shairp, the editor of this portion of the ‘ Life,” from a letter 
-addressed to A. Wills, Esq., under date of N: 14,1859 : the 
“struggle” to which it refera aroso ont of an attempfon part 
of some influential friends of Prin Forbes, Who were at that 
time members of the Council of the Royal Society, to obtain the 
Copley medal for him ; and it took place at the Council meet- 
in which were held on October 27 and November 3, 1859. 

i T wii not a member of the Council at this time and 

fore, I could take no direct®part in the ‘ le” in question. 
eo Mia PE EAE E laciors had interested me very 
much ; I had done my best to frm myself in the history of 
glacier research ; I had followed with close attention the contro- 
versy which had been carried on between Prof, Tyndall and his 
friends, on the one Band, and Princtpal Forbes and his supporters 
on the other ; and, finally, I had arrived at a very clear convic- 
tion that the claims made for Principal Forbes’s work, could not 
be 

nder Pace cireimetancea 1 tionght I would boa. most aŭ- 
fortunate occurrence if the Council of the Royal Society, con 
tutning as it did, aot a single who had made the cette 
question his especial study, ould practically Intervene in the 
controversy then raging, and throw its weight upon the side of 
one of the combatants Sade dus consideration of what was to 


be sid on the other 

A friend of mine, who was ember of the Connell, shared 
these views; and, order to emalle him to enforce them, I under- 
took to furnish him with a statement which he could lay before 
the Council when the award of the Copley medal came up for 
discussion. 

It is not necessary to state what took place at the meetings of 
the Councli—suffice itgto my that the Copley medal was not 
awarded to Principal Forbes, * 

So far, therefore, as my statément may hare contributed to this 
result, my efforts were completely successful, Principal Farbes’s 
very*influential champions in the Council were left, as I am in- 
formed, in a hopeless minority 3 and instead of tending to make 
me more cautious In my y `‘ fature proceedings,” what occurred on 
this occasion should have emboldened me. 

The notion expressed by Principal Forbes that I and Prot. 
Tyndall's other friends wee in any way discouraged by the 
results of our battle; is therefore strangely erroneous ; however, I 
do not know that the error would have been worth correction, if 


ore 


eee had been referred to as one of those who took 
fray. Buf, in justice to Prof. Tyndall, I am bound to 

Be ae he Lice about the battle until after it was over. 
My ally in the Connel and T, agreed, for reasons which will be 


obvious to any honourable man, that Prof. h 
intimate friend of ours (and largely because he was so), ia 
to baye any knowl: pr and meni we took ; and, in a note 
dated November # 1359, yaclf muggesting to my friend 
in the Council, that Tyndall ht to be kept ın then igno- 
rance ‘until his book 1s oat.” pave every reason to e 
that this n was carried into effect; pee mis Eor 
Tyndall did not seo the'drift of m statement till a year ago? 

(on May 13, 1872) I sent it i aa soem panel EASON 
documents and the following note :— 

“ Routing among esterday I came upon the in- 
closed dindaa ofan old fre whish I always told you you ahould 
so some day. They will be better in your keeping than’ 
mine.” 

I am informed that there was not even an attempt to contro- 


vert the leading points of my statement on the of the advo- 
otes of Prind Forbes’s claims ; and re the assertion 
that Prof. T was led to word “' infinitely more carefully» 


what he already written about Rend anything which 
occurred in In tho Connell, is shnply it Rendu, by 








eIn those remarks I have no intention of throwing the 
slightest blame upon the late Principal Forbes; who surely had 


s perioct to to an intimate friend impres. 
pon hls mind, by by such reports as reached him of 
cite which he reler But I confess I find it diff. 
cult to ver any excuse for the biographer, who deliberately 


Fics fhe cei hee ae out of a private letter, sad 
gives them to the public, withoat¢taking the trouble to learn 
whether they are, or are not, Tnaesordanco with oasily aves ein 
able facts. 

May 17 . 
: è Forbes and Agassiz 

Ix the review of Dr. T ‘a book on the “Forms of 
Water” which appeared in ATURE, vol, vii. p. 400, the follow- 


ing words occur +—‘' But surely it was not u to rake up 
again the Forbed-Rendu controversy, nor to renew 4 
Alexander 


and L” Mr, Agassiz takes exception to 





this (see NATURE, vol. vhi. p. 24) and makes the following asser- 
tlons-:—That when a guesteof A Sete bree 
1841, Forbes returned the alr and "eps 

what he could ” from the work of ‘ misrepresent- 
the tha autre BUI tikes ures wih Bigs This refers to 
a matter of facts and may be or by the facts, 
Tt refers to an attack male Forbes 1842, which was 


immediately answered by him in a 
further discussion, I must necessarily be brief in stating the 
facts. They may be found fully d in the Edin, Mew PAi 
Journal, 1843, or in the ‘Life and yeaa ea David Forbes, 
1873.” They are as followsg—In 1841 For 


in NA bat he site “that it must be a superficial 
phenomenbe, that he had on a previous occasion noticed such 
markings, and that they were cansed by the sand of tho moraines 
causing channels oførater to run.” . Forbes showed aum that the 
e body of the glacier, 
structure had not been su 


wrote an answer to this letter, He does not 


a e one of the facts supplied by Forbes ja connection wi 
gl one th act This letter 


who jomed them 


epee f the sand Bees Te en d O ae that 
cante o lying in 
this was also the canse of the Drie stratification 


of the¢erminal face of some glaciers (Royal Soc. Edin, 1841, 
Dec. 6); (4), he showed that these blue markings were the out- 
ee of blue ice that fornred lamellar surfaces in the interior 
of ; (5), he actually determined the shape of these sur- 
faces in the ase of tha Rhone glacier (R. S. E., 1841, Dec. 6); 
(6), he remarked that ‘‘ the whole henomenon has a good deal 
the air of being a structure Induced perpend icular to the lines 
of greatest premore dough he did see aa the AA o 

be general. Pirie was te T841 In later years he extended 
these observations. 


observer, a secretary, a d faligilerian, and mery Wor ” and 
though he had spent five sumciens studying ths did 
these mar (or at rate asa struc. 
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an inkoo ai” EA D 4), and worked 
out 
In the Tor Ock.’1, 1841, 
from to Humboldt was published, 
to the Te aie ats Wares ae pel ee Ho 


of it as ‘‘le fait le plus nouveau 
orbes felt deeply at this conduct 

-. coftented himself with 
` between the two fnends 
M. Guyot recollected that he had described this appearence in 
1838 to the Geological of France, at Porrentruy 
le had seen the same 


f geins like blocks [?] of 
Tn 182% M? Zammstein saw it (‘ 

lothéqua Universelle,” 1843). CoL Sabine and M. de 
Beaumont had also seen it (‘‘ Travels in the Alps,” p. 29). 
But 


a a (oalle 4 that neither Forbes nor Ageasis 
knew of it in 1841 (‘‘ Forms of Water,” p. 187} Yet though, 


as bas just been Forbes poited it ont to Agasss in 
1841, the latter to show that he had known o Guyot’s 
observation from to Forbes, ‘' Life of Forbes,” 


(letter Agassiz 
Appendix B), and endeavoured to give the credit to Gayot rather 
than to Forbes (his own claims ba tase he (oe 
Tit ba ine thai he Knew whet Guyot coner ien (1) why 
did he not mention it to Forbes vot Aga) tat 
t 


{in contradiction to the statements of 
namo was not mentioned? (9) Why ad 
im af gery (3) RS did he my that it was 
arana, (4) deep, how Acmals it wi 

n Hober as ‘he falt le plus nex- 
u n 


en TB f eap “ 

The facts show (1) that Forbes was sefionsly wronged by the 
conduct of Aguasts; (2), that he discovered tly tho. 
veined structure; (3) that he wes the first to me ihe ees 
and grve it its true panko nasa meod I have 
limited myself to the accusation in the letter of Mr, 


Faba and other Woke oa 
leave it confidently gto the j 
veigators.? of whem ME. Ales Agaat apeal: 


iis mave eletre, ji 
P.S.—Mr. Heath’s i to whi ve 
ven in the fi eairact Kom a letter Gated Trinity Col- 
at maiie aie Per See ear En 
) knew about w. seo it ho 
Pt renege sand ; grd, that he was the last to’believe 
thet it went to any depth. I think your account very true, and 
not claiming ooe jot more than fully belongs to you.’ 
Cambridge, May 20 GEF 


ee 


Perception and Instinct in the Lower Animals 


THE made by ma-in your- ee 20, 
that animals which had been deprived of the use of their eyes 
during Set eat zetrace thelr wey by mosni of smel, han 
the of letting a flood of , and argu. 
ment bearing more or less directly an the q ; and as the 
stream now seems to have run , I ask permision 
brieg to.rerlew ha. eae eee it affects the 


horse ; bat, unfortunately, the whole of the facts are not known, 
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a route and toe dis- 
th 


the 
ors, having been brought from Ae 
tance of which it had no means of ju 
was riding home on the occasion in queftion, 
Sioa tae tk: Anyhow, the case is too im 


of much value as evidence in so cult a matter, “J. T” 


(March 26) quotes the case cae hound sent ‘‘ from Newbddgs; 
a to M Mesth,” thence long 


erly eas eet 

d ‘a long stay” at Moynalty seems to show that some 

existed for the retum from Newbridge. What 

may hal ba we panot guam at In tos eens ae 

information as to the antecedents of the dog, the route by which 

he retarnad, and the manner in which ka: eandicted kikali on 
first escaping in Dablin. 

The peat caie, of tho ee ee o 
near Derby, is vague, withput necessary details, It 
hap ago, and the only evidence offered as to the 
return is that “sf is said they were seen swim- 
the Mersey.” “N. Y's” case (April 24) of the dog who 
not make haste back,” and therefore could not have ro- 


wait the threo weeks till it ae eee ace tie aioe 


to mo to be an exceedingly probable way of accouni 
many of these returns where the distance is not very great. 


ten by ral 
place 10 miles from Chester. + han 


its home, sod eo both as to 
the route it took or the process by which it on that 
route. Whatis required in such a thar 

not known to the dog should be y to watch and follow it 


literally. He vol, L 6 
erating vote dogs oe Ge ge ca lees 


they had come. If it was an gers 
shortened the cireults they had made in coming, but ae 
from, One would say that memory fur- 


that is, by the use of all thar 
faculties in observation of locality, but Tp e A 
of directions and by a ready ee 
which serve as gaide-posts when 
socms to me a very sound theory, 

all that is known of the manner in whi 


sx find their way. 
The more objections to my little t which are 
made in your article appear to depend on dental, to 


such animals as dogs and horses, of that amount of common 


` 
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sense and which I believe them to possess, and. 344 and again, doubtless independen by Sir J. F. W. 
also to the assum that ‘in the case supposed they would: Karas 37 ; while, for my own oe Pree, 
recollect merely the odours, not the objects the presence of which same conclusion before I became dwar of of dther of 


door, and on opening It the lost 
its master in the new house. My 
he went next day to Acre to an 


other, much might have been fearnt. Could it have obtained in- 
formation from other (anid that dogs can communicate in- 
formation is well shown by Mr. A. P. Smith’s anecdote in your 


could enable a dog to go straight to its master, wher- 

ever he inight happen to be. i on 
oh your space, I would venture to hope 

means and leisure, would t 


satisfactory theory 
will soon be axriged at, and m “if not all the m that 
“now attaches to Shas of fis ae ee 

i è ALFRED R. WALLACE 


« 





The Origin of Volcanic Products 


THAVE not yet had the advantage of seelng Mr. Mallet’s trans- 
lafion of Palmieri’s late work on Vesuvius, but hare read with 


into a con but as I have for the pest fifteen years taught 
and defended a the ofthe origin bf voleanie products idenneal 
with that now Mr. Mallet, I may be permitted to 
say a few words. That the source of all such matters was to be 


sirain, , was 
faaght- by Referstein: in “his Weteerpechickis at Brakerparay iA 





my predecessors, solely from a cohshdération of the varying 
ition of platoale rocki and dt the ston and vaporous 
Koleno rla ection, To tha views of Herschel fint 
r November 1859, pp. 
well as modern lavas, haro 


wo can at 
o can also 


rocks, anclent platonic muisses, as 
liquefaction of 
oll, 


paniments of volcanic 
action, as well as the hydrochloric acid, ag pelo ahs Sa 
&c.” The nature of the reactions between siliceous, calcareous, 
and aluminoas strata, carbonaceous matter, 
galt, &e, was then di 
mations under the influence of water at an elevated tem 
considered, In both of these papers referred to, the 
of the views of Phillips, Durocher, and Bunsen, to explain the 
origin of thes ee ee . 

the Gelegical Me for Jane 1869, I returned to this 
subject in a paper on “ Pro Seat df Volcanic Action,” 
Thore, afier paren 
“Two things mo apparent from a study. of the chemical 
natro of rocks ; finst, tiat thii eom ton ts such varia- 
tions as are irreconcileable with simple origin generally 
anigued to them ; and second, that it is similar to that of the 
sedimentaèy rocks wido and origin it la, in most cases; 
not to trace.” In what follows I endeavour to show in 
the latter the source of such ‘‘eruptive rocks ss peridolite, 
phonolite, leucltophyre, and similar rocks, which are so many 

in the basic group of Bunsen.” 

Mr. Mallet has, however, made a very important advance in 


a. 


“| this of volane pomtiog of hea 
PTERA Saling nde, R anin "had mapped 


heat to be action in the 
his view has lately t forward; in a modifed form, 
by Leconto; Dar tl have always rejected ag untenable. The 


in certain regions of the globe w the com 
slow Bos ae ae 
ns of the crust, is more than adequate to 
volcanic heat. To this it must be added that, inasmuch 
clevaial tesapersture, the hent developed 
temperature, developed. 
process comes in to sappiemient hat derived 
by conduction from the igneous centre. Vose had already, in a 
general manner, out the suns thing, ip terms 
which are, it is true, wanting In scientific precision, the hotion 
that the mechanical force at work in the crashing of tho strata 
was the source of heat. however, in no way detracts from 
the greaf merit of Mr, Mallet, who may rightly claim ‘to have 
been the figt to appl measure, and number to volcanic 
theory,” and we a great interest the publication of his 
quantitetive result, Apart from “his thermo-dynamic theary, 
however, his views of volcanic action are Apparently Identical 
with those of Refersieid and Herschel, ‘to w 
thany years been endearouring to give form and i i 
may here call attention to a paper, ‘f On some Points of a 
mical American Journal af Scene 
, in which I have'already alluded to 
to the endeavours which I have for 
of the earth 
I have there rehearsed the 
views which I have all this time maintained as to the canses- 


Weck ETA mid! If we admit that all igneous 


gypsum, 
and the products of their transfor." - 
equacy -` 


and enforcing the above views, I sald: > 


` 
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Kinetic Theory of Gases 


ON page 300 of the second edition of Maxwell's excellent 
little text-book on the ‘‘Theory of Heat,” it is stated, as a 
result of the kinetic theory of therein set forth, that 
oo, produces no effect in the bottom of the colnynn ” 
(of gas) “ hotter or colder than the top.” 

I c@nnot see how this result follows from the kinetic theory of 
gua On the contrary, it seefns obvious that thermal equi- 

brium can only subsist according to the kinetic theory, where 
the molecules encounter each other with equal average amounts 
of work or vis viva, and in order that this may be the cgse, the 
velocity of the molecules (and inser tee Emperatareg or any 
upper layer must be less than that of the molecules in layer 
next below; since, in order to encounter each other, the former 
must descend, and acquire velocity, while the latter must ascend 
and lose it. This would establish a diminution of temperatme 
from the bottom tothe top of a column of alr at the rate (in the 
absence of any count cause) of 1° F. for 113 ft. of height, 


op tendencies a residual inequality of thermal condition 
would result, and that the top of a colamn would be cooler than 
the bottom. That this would be the case if the air were 
m motion in the form of upward and downward 
currents, will not, I e, be disputed; and surely molecular is 


oa the same footing. If the perticles of air are moving in every 
direction with great absolute velocity, in what respect does this 
differ from air currents? In fact, the icles which at any 


of time are moving in any given direction constitute an 
-current in that direction, mingled, it is teae, with currents in 
other directions, but moving with accelerated velocity if descending, 
and with retarded velocity if ascending, and thus always tending 
to produce a diminution of temperature with height as a condition 
of thermal equilibrium. J. GUTHRIE 


Kerguelen Cabbage 


I wouLp like to imow, through paper, whether the 
naturalists of the C; have ordeig to attempt to collect 
the seeds of the Kerguelen Land cab (Pringles antiscor- 
éytica). Tt has often occured to me that the aitempt ought to 
_ be mado to introduce this plant on the seashores of Northern 
Europe and America Jonn R. JoNxs 

Mulwaukee, Wisconsin, U.S. April 14 e 


Yorkshire Terrier Story 


Te aieedote of 1M rnsiznct of dogs gire in the namber of 

Nature, May 1, p 6, is identical with one to be found in 

Bewick’s ‘‘ History of » p. 367, 1800, which he 

calls the well-known story of the ‘ Dog at St. Alban’s.” : 
The same story precisely, with some dramatic embellishments 

and names, occurs in ‘Bingley's Animal Biography,” vol. 1, 

p 223. A. 
Dorking 











e 
BICHROMATE PHOTOGRAPHS 


SINGULAR discovery has recently been made 
touching the action of hght upon substances en- 
dered sensitive by the bichromates of potash and 


ammonia, which threatens to revolutionise pho hic 
printing altogether, at any rate so far as the production 
of ent prints is concerned. The printin: means 


of silver salts in the ordinary way, which is still e 
with nearly all portrait photographers, will always find 
application, by reason of the simplicity of the mamıpula- 
tions and the delicate and pleasing nature of the results, 
albeit all silver eee enjoy the unenviable notoriety 
of being perishable. First of they lose their pristine 
brilliancy and freshness, then a sickly yellowness gives 

ce to the glossy whites of the picture, and finally the 

p bronze ws become of a flat brownish tint, 


67 

Em grows weaker and weaker as time on. To 

secure permanent photographs, which possess all 

the beauty and d exhibited by silver prints, has been 
for many years the aim of photographic imente! 





and it was not until Swan and Johnson had contribu 
their well-known improvements that tle production of a 
delicate photograph in permanent pigments became at all 
possible. Mechanical photographjc processes, where the 
pictures are printed off in a press, are still beset with 
Eni ae a a practical na the oor eee 
of them—Woodburytype—requiring er on 
before perfect prints of large dimensions can be secured. 
Pigment photographs, or carbon prints, as they are 
generally termed, require three elements for their produc- 
tion—a pigment (such as Indian-ink, lamp-black, or some 
such substance), gelatine, and bichromate of potash, or 
ammonia. %{ compound of these three substances is 
thee upon papét, and termed pigment or carbon tissue. 
is tissue is printed under a transparent negative in the 
sun, the light acting more or less energetically upon the 
sensitive pigment, and rendering it insoluble in parts, so 
that when it is immersed subsequently in warm water 
certain portions refuse to wash away, and these form the 
image ; during the exposure of the tissue to light, these 
parts have in fact become fixed by its action. This, as 
we all know, is what, takes place in the formation of a 
carbon print > 
It has been found that the action of light upon a bi- 
chromate film is very diferent in its nature to the result 
produced by the sun upon iodide of silver. A film of 
pare iodide of silver, as Dr, Reissig and Mr. Carey Lea 
ave abundantly shown, may be impressed with an e 
which will fade out altogether if the film is aft s 
preserved for a sufficient time screened from light. In- 
deed it is possible to impress iodide of silver with an 
image, allow the same to fade away in darkness, and then 
impress the film with a second and different picture. The 
photographic image, therefore,*on iodide of silver is of 
an evanescent nature, becoming weaker and weaker, and, 
if preserved for any time, ultimately fading away alto- 
oS Now, with a photograph upon a bichromate film, 
e reverse is the case. If an impression of the slightest 
kind is produced upon a film of e A ES with 
bichromate, and put away in the dark, the action of the 
light still goes on, and progresses until the image has be- 
come a perfect and vigorous one. This continuation gf 
the solar action has been turned to good account by 
carbon printers, who in winter time and busy moments 
have printed their pho phs in darkness instead of 
light; that ıs to say, in lieu of exposing their sensitive 
tissue ın the sun under a negative for hours and hours, 
they merely do so for a few minutes, the slight image 
thus impressed being allowed to gain in vigour sub- 
sequently by preservation for some tim -a-day or 
so—in darkness, before development in warm water. In 
the ordinary way only half-a-doren copies can be obtained 
from one negative during the day, if all of them are fully 
printed in the whilst if only incipient prints are 
produced, a score of impressions may easily be secured. 
Within the last few days we have pro a step 
further in carbon printing. M. Marion of Paris has dis- 
covered that if you take a bichromate image printed in 
the san, and put it into contact with another bichromate 
surface, you produce upon the latter a simular impression. 
You can in fact take a carbon picture fresh from the 
frame and employ it as a printing block, from which any 
number of im ions are procurable. It is a most 
singular fact a solarised surface should be capable of - 
ee up an action upon another sensitive surface 
placed in contact with it But so itis, The impression 
made by light upon a bichromate film is capable of 
transmission to another surface of like nature merely 


pressed t it. We have, as it were, stored up in 
the original “print a quantity of sunlight which has Peeni 
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absorbed and may afterwards be communicated to other 
surfaces. 

The importance of this discovery can scarcely be over- 
rated, and there is no doubt but that it will work an era 
in the matter of carbon printing. We need secure but 
one single photograph printed the sun in order to 
obtain a large number of copies, all of which shall be as 
delicate and vigorous as if they had been printed by sun- 
light. A sheet of gelatine sensitised with bichromate of 
potash is ‘put under a negative and printed; it is with- 
drawn from the printing eand immersed in a weak 
‘solution of bichromate of potash which swells up those 
poe of the surface that have Lot been attacked by 

ht, and thus produces a picture in relie# The sheet 
of gelatine is then put into a press and impressions from 
it taken on sensitive carbon tissue, the block being 
moistened from time to time with bichromgte solution. 
The copies thus produced upon the tissue are not fully 
printed and cannot be developed at once; they are 
simpl ne or nascent, pictures, it must be men- 
honed an ar require preservation in the dark for 

. some hours to allow the action of the light to continue, 
exactly in the same why as if the carbon tissue had been 
exposed to sun-light for a few minutes. When the prints 
have been kept sufficiently they are developed in warm 
water, and fine vi copies are the result. Naturally 
enough if the tissue is kept too long after, the mordant 
action of the light continues rendering the film insolublé, 
and then the development of the image in warm water 
obviously becomes impossible. 

. Another application of the same principle 
made by M. Marion, in which carbon printing is assimi- 
lated to silver printing, to such a degree, that those 
accustomed to the o ry method of printing photo- 
graphs on albumenised paper, would find no difficulty in 
adopting it. H. BADEN PRITCHARD 


has been 


ON THE METHOD OF COLLECTING AND 
‘PRESERVING ENTOMOSTRACA AND 
‘OTHER MICROZOA 


CONSIDERING the varied jnterest which attaches to 

the PEE e it has long seemed to me that they 
attract a remarkably sml share of attention from micro- 
scopists, In the case of so widely distributed and 

erous a group, this cannot arise any real diffi- 
culty in procuring materials for study ; but I believe it 
does arise in great measure from a want of information 
as to the best means of capturing and preserving speci- 
mens. I propose, therefore, briefly to point out some of 
the methods which in my own hands have best answered 
these ends. . i 

Classificalion.—The Entomostraca constitute, as all 
microscopists know, a division of the class Crustacea, and 
for the purpose® of the present paper we may with suffi- 
cient approach to accuracy consider them as forming four 
‘groups— Cladocera, of which the common Daphsia, or 

_ water-flea, is the type; Ostracoda, ifiede by the little 
hard-shelled, bivalve, mollusc-like Cypris; Ci re- 
presented by the well-known Cyclops ; and the parasitic 
species, Pactlopoda, commonly known under the name 

fish-lice.” j 

Respecting the last-named proup, I shall have nothi 
to say here; the mere knowledge of thelr mode of life 
indicates the method of capture. 

FTabitat.— All collections of still-water, large and small 
from the mere road-side pool to the mountain lake and 
the ocean, support, with scarcely an exception, thelr 
quota of entomostracan inhabitants; nor is purity an 
essential condition of their existence, for scenes they 
are found in great numbers when one would think the 
foulness of the medium too much for animal existence of 
so high a grade. Doubtless, however, a moderate purity 
_ of water is necessary to the presence of any great variety 
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of species ; a luxuriant equate vegetation is also very 
favourable to the growth of most Entomostraca, affording | 
them probably not only food, but shelter. For this reason 
the weedy margins of lakes are as a rule much more pro- 
lific than the clear central portions, where, indeed, but 
little microscopic life usually exists. Rapidly flowing 
water is of course unfavourable to the existence of phese 
organisms, but the sea, bothebetween tide-marks and in 
the open, abounds with them. Ostracoda, except the 
fresh-water Cyprides, live for the most part on the bottom, 
and are therefore to be obtained chiefly by dredging. The 
b h water of salt-marshes and estuaries supports its 
own iar specieg, some of which often occur in pro- 
digious numbers; and even the highly saline waters of 
brine springs and salt lakes have been found to contain 


Entamostraca. 
Methods of Collecting 

1. Freshwater—An ordi “ying-net,” made of 
“hard muslin,” or “ arinokne,” six to twelve inches 
in diameter, and fitted to the end of a walking-stick, will 
be found the most convenient apparatus for the capture 
of such swimming species as haunt the weedy margins of 
ponds end lakes. For such shallows as are matted with 
a growth of Littorse//a, Lobelia, or other dwarf ground-plants 
a “ horse-shoe” net, with a frame made after the fashion 
of a Dutch hoe, is very serviceable; while in working from 
a boat in the centre of a lake the ordinary ring-net on a 
stick will be quite sufficient. In this way the net will, 
after working for a few minutes, be partially 
filled with ts of weed and other s, amongst 
which there will be found a fair sample of the Mi- 
crozoa inhabiting the locality. The coarsest fragments, 
such as stems ofi rushes and portions of water weeds, may 
conveniently be picked out with the fingers, and thrown 
away, while the rest of the contents of the net must be 
transferied to a bottle of clear water, an eight-ounce being 
a convenient sife for the p The Microroa may 
then be readily separated by filtering into another bottle 
through a net of qnfficiettly wide mesh to allow of their 
passage through it: “ mosquito-netting” I have found to 
answer well for this*purpose. Having thus obtained our 
Entomostraca in a condition tolerably free from admixture 
with extraneous matter, they may easily be collected in a 
patch gn the centre of a piece of fine muslin by passing 
the whole thro a piece of that ial, arran over 
a funnel. They should then be transferred at once (if it 
be not wished to keep them alive) to a small phial of 
some preservative fluid. This may be effected easily by 
a penknife, but a very convenient instrument for the pur- 
pose is an ordinary quill toothpick. This p ch 
appears somewhat cumbrous in writing, is in reality very 
easily performed, but it may be still further simplified, ac- 
cording to the fancy of the collector, by fitting an outside 
funnel with a muslin net, and having a inner one. 
of perforated zinc, so as to do all the filtering at one 
operation, The collecting net may also be pole 
from the entrance of very coarse rubbish bya light, move- 
able wire The species obained by these means 
will often Include numerous representatives of all three 
orders, Cladocera, Ostracoda, and Copepoda, For the 
capture of such Ostracoda as haunt the bottom in parts 
too’deep to be reached by a walking-stick, a small hand- 
dredge is required : this will be more particularly noticed 
in the marine section. 

2. The Sea~The free-swimming species, the great 
majority of which belong to the order , may be 
most conveniently captured by the walking-stick net held 
over the side of a row-boat in gentle motion, Care should 
be taken that the lower end of the net is as wide or wider 
than its mouth, and that the material, while close enough 
to retain the Entomostraca, is yet open enough to allow a 
free current of water Heit: Jf ihoss, points be not 
attended to the result will be a back-wash, carrying back 
out of the net much which should have been retained, 


e 
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A towing-net dr by means of a line from thes 
side or stern of the boat may be used, but is not so 
much under control, and seldom produces so much spoil :_ 
such a net, however, attached in a tide-way during the 
night to some stationary object, and made with the pre-e 
caupons mentioned above, will often do good work, es- 
pecially if its specific gravity be adjusted so as to sink 
very slightly below the surface. As a rule, indeed, the 
hours from dusk to uding Pa ee ra aes 
ae p c species near the su n tidal pools on 
the 3 ari same appliances are required as Kj fresh- 
water ponds. 

Ostracoda and other deep-dwelling species require, of 
course, the use of the dredge ; and where Microzoa only 
are the objects sought, the dredge may conveniently be 
made of a size much smaller than those in ordinary use. 
The mouth need not be more than Gin: in its largest 
diameter, the bag being made gf coarse canvas or “ cheese 
cloth,” and from 18in. to 2ft. lohg. The material so 
dredged up, after having been passed through suitable 
sieves, so as to separate the coarser portions, should be 
washed in a muslin for the purpose of removing all 
the impalpable mud, which often constitutes a very con- 
siderable proportion of the bulk : this operation may most 
easily be performed over the side of the boat in the sea, 
or in some large vessel of sea-water. The washed mate- 
tial is then tobe put up in canvas bags, duly labelled, and 
hung up in a warm postion to ; the more rapidly this 
part of the process is conducted the better chance will 
there be of p ing the internal parts, as well as the 
valves of the Ostracoda in good condition. But should 
it be wished to secure the animals actually alive, the best 
plan will be, after washing the mud as above explained, 
to immerse a quantity of it in a basin of sea water, allow- 
ing it to sand for an hour or more, when many of its 
inhabitants will have made their way toethe surface of the 
water. They will indeed, continue to come to the surface 
for many hours, but the later ongs will probably be sickly 
or dead. y 

But besides Ostracoda, there ares often great numbers 
of Copepoda in or on the ooze and sand of the sea-bed. 
These require for their separation a different method of 
procedure ; the following, so far as I know, being the 
most convenient. After the process of sieving dtscribed 
in the precedin h, all the minute swimming 
animals will be found in the water in which that operation 
has been conducted; all that is necessary, therefore, is to 

the water off through a muslin net in which the 
crozoa will be retained—in a dirty state, however, 
which will render careful i desirable, or sti 
better, the transference of the whole to a bottle of clean 
sea water for an hour or two; in this way the little crea- 
tures will clear themselves of adherent dirt better than we 
can do by any amount of washing. 

A very rich field for the collecting of Copepoda is found 
in the groves of Fuci and Laminaria so common on rocky 
ghores at and beyond low-water mark. The,fronds of 
mere res Faroe erine up in any convenient way, 
are to be washed, a han or two at a time, by brisk 
agitation in a tub of sea water, after which the water is to 

filtered as directed above. It is best not to macerate 
weeds In the water for any t length of time, because 
much mucus exudes from the Laminarim, enveloping the 
Entomostraca, and rendering it an extremely difficult and 
tedious matter to examine the gathering properly. It 
should be mentioned that, although all weeds harbour 
numbers of Entomostraca, Lasatuaria saccharina ia, as 
a tule, by far the most producti thy on account 
of the ities of the frond affording more efficient shel- 
ter to their minute Inhabitants : sheltered pieces of coast 
and land-locked bays are much the most productive 
hunting grounds, 

Treatment of Dredged Material—The separation of 
Ostracoda, Foraminifera, and other Microzoa from dredged 
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sand or a best accomplished by the process of 
“floating.” For this p the material should be 


thoroughly well dried and sifted, so as to insure the fine 
division of the whole mass, then placed in a vessel of 
water and thoroughly stirred. By this means all the 
lighter organised particles—chiefly Ostracoda, Foramini- 
fera, minute Mollusca, fragments of Polyzoa, &c.—will, 
owing to their contained air, be,brought to the surface, 
and may be removed in any convenient way, but best, 
perhaps, by pouring off the supernatant water through a 
very fine ze sieve. Some of the ] and heavier 
species will, however, sometimes remain at the bottom, 
and must be picked out with the help of a hand lens. 

FPossiliferous Clays and Shales.—These, after repeated 
maceration in water, should be passed, time after time, 
through fine ee as to wash out the impalpable sus- 
pended mdti; qt drying the residuum and floating 
out the bei prea particles, as previously directed. When 
much fossi , however, the Microzoa will not float. In 
this case they must be picked out one by one from the 
residuum left after the repeated washings. 

Preservation of Spectmens.—Sealt-bodied species, £g., 
Copepoda, Cladocera, &c., are best preserved in methylated 
spirit, either of full strength or diluted with an equal quantity 
of water, the latter, in my opinion, being preferable, as it 
does not so readily evaporate entirely if left unattended to 
én small bottles fora length of time. disadvan- 
tage of alcohol is that it coagulates the albuminous tissues, 
rendering the animals almost opaque, at the same time 
destroying the natural colour ; but most other preserva- 
five solutions possess these properties to a er or less 
extent, and have likewise other drawbacks, such, for 
instance, as becoming cloudy, permitting the growth of 
fungl, &c. When, however, it is ecially wished to 
preserve the colours, a mixture of equal parts of glycerine 
and distilled water answers admirably. Indeed, the only 
hindrances to its general use as a preservative for Micro- 
zoa are its strongly solvent action on calcareous tissues 
and its inconvement stickiness. For microscopic mount- 
inga of non-calcareous objects) some kind of “ glycerine 

elly” answers admirably ; especially that decribed b 

r. enter in his book on the microscope, whic 
preparation is, however, impyoved by saturating with 
arsenious acid the water used in its manufacture. Ostra- 
coda and other dry specimens require, of course, no 
ee beyond aou on slides of wood or casd- 

d. An excellent plan of mounting, so as to show at 
hia Boo the Ostracoda or Foraminifera obtained in 
ty, us shown in the accompanying diagram, the 


one 
any 
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slides being made of the ordin sire, of stout card- 
board pe m oad. The central park of: the slide is cut 
out, and the marginal portion mounted on another slide 
having a dull black und. The slide is ruled trans- 
versely, so as to divide it into any convenient number of 
spaces, and if needful, ruled also with one line ae 
wise down the middle, Each space is marked with a 
figure or letter of the alphabet referring to the species 
mounted within it, and an index to the whole ina 
book of reference. The di dis a i of a 
mounting so prepared in my on. 
GEORGE S, BRADY 
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ON THE ORIGIN AND METAMORPHOSES OF 
~ INSECTS * 
IV. 
ON THE NATURE OF METAMORPHOSES 


JS the preceding articles we have considered the life 
i of insects after they have quitted the egg. It 


is obvious, however; thgt to treat the subject in a satis- 
i 31 


ae 


F — of 
8 pinatay, Me am threo 
err ¢, maniis. cfs 
after Newport}. 


factory manner we must take the development as a whole, 


from the commencement of the in the egg, up to 
the maturity of the animal, and not suffer ourselves to be 
confused by the fact that all insects do not leave the egg 





‘in 


posse 2 all insects w. egg are 
“ larves,” whatever their form.may be (the case of 
the so-called Pupipara not constituting a true exceptign), 
still it must be remembered that some of these larvee are 


"7..." ® Contimed from p. 32. Pity 





“in the latter; while in most 


much more advanced than others, It is-evident that the 
larva of a fly, as regards its stage of development, cor- 
responds in reality neither with that. of a moth nor with 
that of a grasshopper. In fact, insects quit the in 
very different stages. The maggots of files, rae tea 
the Appendages of the head are rudimentary, belon 
to a lower grade than the grubs of bees, &c., whi 
have antenna, mandibles, nfaxilla, labrum, labium, and, 
in fact, all the mouth parts of a perfect insect. The 
of Lepidoptera are generally classed with 
the iform larvæ of Diptera and Ayame» and 
in opposition to those of Orthoptera, Hemiptera, 
&c, But, in truth, the possession of thoracic legs places 
them, as well as the similar larvee of the Tenthredinider, 
on a decidedly higher level, while in the development of 
the cephalic appendages there is, as already mentioned, 
a marked difference between the maggots of flies and the 
grubs of bees. Thus, then, the period of growth (that in 
which the animal eats afd increases in size) occupies 
sometimes one stage in the development, sometimes an- 







have to deal not with a simple case ions only, 
but with a series of gradations, which would be different 

according to the o which we took as our test. 
Apart, however, from the adaptive chan to which 
special reference was made in a previous article, the differ- 
ences are those of pean not of direction. The deve- 
lopment of a grasshopper does not pursue a different 
course from that of a bee or wasp, but the embryo, attains 
a higher state before aneng ie egg in the former than 
ymenoptera the body-walls 


and internal are formed before the thoracic ap- 


pendages ; iq the Orthoptera, on the contrary, the’ legs 
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make their appearance before the body-walls have com- 
+ pletely cl round the yolk. 

Prof. Owen,* indeed, goes so far as to say that the 
Orthoptera and other Homoniorphous insects are, “at 
one stage of their development, apodal and acephalous 
larvæ, like the maggot of the fly; but, instead of quifting 
the egg in this s they are quickly transformed into 

head ànd rudimental thoracic feet 
which characterises the hex- 


appen generally make their appearance before the 
body- ve closed, or the internal organs have ap- 
proached to completion. Infleede when the legs first 
appear they are merely short projections, which it is not 

ways easy to distinguish from the ents themselves. 
It must, however, be admitted, that the observations are 


neither so numerous, nor in most cases so full, as could 
be wished. ° 





Fic. 37 — Larva of Prawn, Nauplios stage (after F. Muller), 38, Larva of 
ae Prawn, more advanced, Zooa stage. 


Fig. 30, for instance, represents an egg of Phryganea, 


as represented by Zaddach in his excellent memoir,t 
just before the appearance of the ap es. It will 
be seen that a great part of the yolk is still undifferen- 


tiated, that the side walls are incomp the back quite 


, and the ents only indicated by undulations, 
This’ stage is idly passed through, and Zaddach only 
once met with an in this condition ; in evtry other 
specimen which indications of segments, the rudi- 


ments of the legs had also made their ce, as in 

Fig. 31, which, however, as will be seen, does not in ofher 
show much advance on Fig. 30. 

of which has been so 


in in Aphis, the embryo] 
case is very similar, 


well worked out by Huxley,t 


although the legs e A TE er 
appearance. “In embryos,” he says, an in 
H I have found the cephalic 


length (PL xxxvii. Fig. 
portion of the aT 
again over the anterior face of the germ, so as to con- 
atitute its anterior and a small part of its superior wall. 
This portion is divided by a median fissure into two lobes, 
* “ Lectures on the Anatomy, &o. of the Invertebrate Animals.” 
Hntwickeling 


eginning to extend upwards 


und den Bau der Gleder- 
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which play an important ee in the development of the 
head, and will be termed the “ halic lobes.” I have 
already made use of this term for the corresponding parts 
in the embryos of Crustacea. The rudimentary thorax 
presents traces of a division into three segments; and 
the dorso-lateral margins of the cephalic blastoderm, 





Fr. 39 —Larva of seen from abore x 1% (after J. 


Muller), 


behind the procephalic lobes, have a sinuous margin. It 
is in embryos between this and yåoth of an mch in length, 
that the rudiments of the ap ages make their appear- 
ance, and by the growth of the cephalic, thoracic, and 
abdominal curious changes are effected in 
the relative position of those regions. 
In Chrysopa oculata, one of the Hemerobiide, Packard 
has described* and figured a stage in which the body 
ts have made their appearance, but in which 
ere are no indications of tee The primitive band,” 
he says, “is fully formed, the protgzorites being dis- 
e 


i 





Fra, 4o Larva of Echinus, x 100 A, anus, F, mouth process, B, 
terior tido arm ; ‘ Ei: 


tinctly marked, the transverse impressed lines indicating 
the primitive segments being distinct, and the median 
furrow easily discerned.” Here also, in, the dorsal 
walls are incomplete, and the organs as yet 


nnformed, 


ae yolaieal Sridlas Hexapedocs Insects.” Peabody Academ; 
Science. memoir. = 7 á 
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In certain Dragonflies (Calypteryx), and Hemiptera 
(Hydrometra), the legs, accprding to Brandt, * appear at a 
still earlier stage. 


` According to the observations of Kollikert it would 
appear that in Donacia the segments and appendages 
appear simultaneously. Kolliker himself, however, admits 
that “meæ de hoc insecto observationes satis sunt manca,” 
and it is possible that he may never have met with an 
san in the state immediately preceding the appearance 
of the legs. 
On the wholé, as far as we can judge from the observa- 
tions as yet recorded, it seems that in Homomorphous 
insects the ventral wall is S a andgdivi into 
segments before the appearance of the legs, but that the 
latter are formed simultaneously, or almost simultaneously, 
with the cephalic appendages, and before either the dorsal 
walls or the internal organs. 4 
As it may be interesting from this point of view to 
compare the development of other Articulata with that 
of insects, I give a figure (Fig. 32) representing one of 
the early stages in the development of a spider (Pholcus) 
after Claparedes whp says, “C'est à ce moment qu’ a 
lieu la formation des frotosorites ou rh ean primor- 
diaux du corps de l'embryon. Le rudiment ventral 
sépaissit suivant six zônes disposées transversalement 
entre le capuchon anal et le capuchon céphalique. L’ceuf 
considéré parea face ventrale offre alors un contour à pan 
près circulaire et on peut le croire sphérique. Les zônes 
.se montrent alors comme six circles dun blanc plus 
éclatant, tracés sur la sphère,” 

. Among Centipedes the development of Julus has been 
descri by Newport.§ The first iod, from the de- 
position of the egg to the gradual ing of the shell, 
and exposure of the embryo within it, which, however, 
remains for some time longer in connection with the shell 
by a distinct funis, lasts for twenty-five days. The seg- 
ments of the body, originally six in number, make their 
appearance on the twentieth day after the deposition of the 
egg, at which time there were no traces of legs. The 
larva when it leaves the pe is a soft, white, legless grub 
Fig 33), consisting of a head and seven segments, the 

ead being somewhat firmer in texture than the rest of 
the body. It exhileits rudimentary antenne, but the legs 
are il only represented by very slight papilliform pro- 


cesses on undersides of the segments to which they 


ong. 
nae iai mentioned, I believe that at one time the 
vermiform state of the Homomorphous insects, which, as 
we have seen, is now so short, and passed thr8ugh at so 
early a stage of development, was more important, more 
prolonged, and accompanied by a more complete condi- 
tion of the internal organs. The compression, and even 
disappearance, of embryonal es which are no longer 
adapted to the mode of life, which do not benefit 
animal, is a phénomenon not without a parallel in other 

arts of the animal and even of the vegetable sa 

ust as in long compound words have a tendency 
to concision, and single letters sometimes 4i on, ib- 
dicating the history of a word, like the “1” in “alms,” or 
the “b” in “debt,” long after they have ceased to in- 
fluence the ‘sound; so in embryology useless stages, 
interesting as illustrations of past history, but without 
direct advantage under present conditions, are rapidly 
passed through, and even, as it would appear, in some 
cases altogether omitted. 

For instance, among the Hydroida, in the great 
majority of cases, the egg produces a body more or 
less resembling the common Hydra of our ponds; and 
known technically as the “trophosome,” which develops 
into the well-known Medusa or jelly- The group, 
however, for which Prof. Allman has proposed the term 
* Mom do | eae Lupe des Bel da Pe ee 


oO Prim 
baerrarlonea da E = Geneul, P. 14. 
Philosopizioal T. IUL ‘ 


aa OEE E i a EE EEN 





Monopsea,* and of which the genus Ægina may be taken 
as the type, is, as he says, “ distinguished by the absence: 
ofa h rm trophosome, the ovum becoming developed 
through direct metamorphosis into a medumform body, 
just as in the other orders it is developed into a hydriform 
ody.” Fi 34 represents, after a colony of 
Bouguinvities Jruticosa of the natural size, It is a Htitish 
species, which is found growing on buoys, floating timber, 
&c., and, says Allman,t when in Sage and vigour, “ offers 
a spectacle unsurpassed in interest by any other species— 
SAGA dearest) crowned by its grace hydranth, and 
buddillg with Medusæ in all stages of development (Fig. 
35), some still in fhe condition of minute buds, in which 
no trace of the definite Medusa-form can yet be detected ; 
others, in which the outlines of the Medusa can be dis- 
tinctly traced within the transparent ectotheque ; others, 
in, just casting off this thin outer pellicle, and others 
completely freed from it, afruggling with convulsive efforts 
to break loose fron? the colony, and finally launched 
forth in the full enjoyment o 


ther freedom into the 
surrounding water. I know of no form in which so 
many of the characteristic features of a typical hydroid 
are more finely expressed than in this beautiful 
species.” x 

Figure 36 represents the Medusa form of this ies, 
and the development thus described may be r ed as 
et of the Hydroida; yet, as already mentioned, the 

ginidæ do not present ws with any stage corresponding 
to the fixed condition of Bougainvillea, but on the contrary 
are developed direct from the egg. 

But on the other hand there are groups in which thè 
Medusiform stage becomes less and less important, 

Among the higher Crustacea again the great majority 
go through -marked metamorphoses. Figs. 37 and 
3 represent two stages in the deecsprient of the prawn. 

the first (Fig.37), representing the yo animal as it 
quits the egg, the body is more or less ovgi and unseg- 
mented, there is a medign frontal eye, and three pairs of 
natatory feet, the first pair_simple, the two posterior bira- 
mose. Very simular,larve occur in various other groups 
of Crustacea. 

They were at first regarded as mature forms, and O, F. 
Muller gave them the mame of Nauphus. So, also, the 
second or Zoeg form (Fig. 38) was at firat regarded as a 
-mature animal, until its true nature was discovered by 
Vaughan Thompson. 

e Zoea form of larva differs from the perfect prawn 
or crab in the absence of the middle portion of the body 
and its appendages. The mandibles*have no palpi; the 
marillipeds or foot-jaws are used as feet, whereas in the 
mature form ey Fr as UA a are either 
wanting or rudimentary, iration bei inci 
ee through the w. af the carapace, Leer irk 
and tail are destitute of appendages. The development 
of Zoea into the perfect animal has been well described 

by Mr. Spence Bate} in the case of the common crab 
( MENAS). k f 

All so far as we know, with the exception of a 
species of land crab (Gegarcinns), described West- 
wood, pass through a more or less ing that 
shop in Fig. 38. On the other hand the p of 
Edriopthalma, comprising Amphipoda (shore Oppers,. 
&c,) and Isopoda (woodlice, &c), pass through no such: 
metamosphoses ; the development is direct, as in the 
Orthoptera, Itis true that one species, Tanais Dulongys,, 
though a typical Isopod in form and general character, is- 
said to retain in some points, and especially in the mode 
of respiration, some peculiarities of the Zoea type; but 
this is quite an ional case. In M says FL 
Muller,§ “there is a trace of the Nauplius-stage ; 
being transferred back to a period when it not to 


* H . of the Tobolarlan Hydroida. G. J- 
Ama ERE, Ba or Sag o go TEBE S T 
p 
i “ Facts kg Darwin,” Eng rN 
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provide for itself, the Nauplius has become degraded into 
, a mere skin ; in Zistia this larva-skin has lost the traces 
of limbe, and in PAs/oseia it is scarcely demonstrable.” 
Once more, the Echinodermata in most cases “go 
through a very well-marked metamorphosis, which often 
ter of the metamorphosis appears to e possession 
nee ot at least 2 m and pharynx, mhich, whether 
absorbed or cast off, is never converted into the corre- 
sponding organs of the perfect Echinoderm developed 
inside of the provisional organism. The mass of more or 
less differentiated sarcode, of which the larva, or d- 
embryo, as opposed to the Echinodermg within it, if made 
up, always carries upon its exterior certain bilaterally- 
a ciliated bands, by the action of which the wha 
o is moved from place to place, and it may be 
strengthened by the superaddition to it of a fram of 
calcareous rods,”* 


Thus Fig. 39 represents a larva of Eckino-cidaris, after 
Muller ;+ ‘The body is transparent, fy in 1 shaped 
oeae like’a arahe cail DU KI two long horns in 


front, which, as well as the posterior are sup- 
ported by calcareous rods. These larvæ swim by means 
of minute vibratile hairs, or cilie. Whey have a mouth, 
stomach, and in fact, a well-defined alimentary canal, but 
no nerves or other organs have yet been discovered in 
them. After swimming eabout in this condition cs 
awhil begin to show signs of change. An involu- 
tea ot the i t takes Blace on one side of the 
back, so as to form a pit or tube, which continues to 
deepen till it reaches a mass or store*of what is called 
blastema, or, as we may say, the raw material of the 
animal body. This blastema then begins to grow, and 
gradually assumes the form of the perfect Echinoderm. 
In doing so it surrounds and adopts the stomach of the 
larva, but forms for itself a new mouth or gullet, throwing 
off the old mouth, together with the irftestine, the cal- 
careous rods, and in fact all the rest of the body of the 
larva. 


‘e 

Fig. 40 represents a larva probably of Echinus lividus, 
from the Mediterranean, shows *the commencement 
of the sea egg within the body of the larva. The capital 
letters denote the different a is the mouth, @ the 
tesophagus, 5 the stomach, 4’ the intestine, f the ciliated 

lobes or epaulets, ¢ the young sea-egg. 

JOHN LUBBOCK 
(To be continued.) 











EXTIRPATION" BY COLLECTORS OF RARE 
PLANTS AND ANIMALS 


HE Leglolature; having very properly provided for the 
T preservation of small birds, might extend its protec- 
tion to other animals and to plants ; for although it would 
be inexpedient to prevent individuals from taking rare 
insects and botanical specimens, it is surely expedient to 
deter persons or societies from offering premiums which 
are leading to the el pany of such species. e 

Same years ago a judicious and formal protest against 
this culpable practice was published by many of the most 
eminent British botanists, and it has constantly been de- 

by all true lovers of natural sclence. The ed 
resident (the Rev. Dr. Mitchinson) of our East Kent 
Natural Society, in his address at the last annual 
meeting th at Canterbury, made such strong observa- 
tions on the subject as might raisethe question whetherlocal 
societies may not do as much harm by promoting the extir- 
pation of rare plants and animals as good in other respects; 
and I have always been insisting, at the meetings of the 
fare society and clue that it is our duty to cherish, 
and not destroy the precious plants and animals of the 


* Roloson" Forms of Animal Life,” p. 146. 
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district. Whenever a rare plant or animal is exhibited at 
those meetings, we have always a wail about its having 
been “not long since often though now fast disap- 
pearing.” A chief cause of this is the deplorable rapacity 
of collectors of and traffickers in specimens; since the 
preposterous notion prevails that and entomology 
consist in a ition of the mere physiognomy, without 
the least regard to the physiology, of species, and being 
able to call them by their scientifienames. 

And so it will be while local societies continue to en- 

such errors, instead of promulgating the essential 
principles of botanical or entomological science, and ob- 
structing the injurious operations of mere collectors or 
pretenders. And this desirable end, so far as regards 
taxonomy, might be easily attained without the least 
harm to rare species. Prizes for the best display, illus- 
trated by migroscopic drawings and preparations of the 
generic and specific characters of sections or the whole 
of many natural orders would afford really good tests of 
the industry and attainments of the dates, For 
example, why not try for this purpose the Willows, Grasses, 
or Sedges? Two of these orders have the further recom- 
mendation of being of great econotmic value. Again, as 
specific distinctions seem to be the ultimate aim of these 
societies, certain cells or tissues, such as the pollen, epi- 
dermis, hairs, and stomata, would afford good subjects 
for investigation in this point of view, as would also 
ce and other plant-crystals, and very y disclose 
uable characters not yet recagnised in the books of 
systematic botany. 

I have been led to these remarks by the increasing fre- 
tency of the poo now deplored. As the “West 
ent Natural History, Microscopical, and Photographic 

Society” is much and deservedly respected, and exercises 
justly considerable Influence in its department, an extract 
from its last “ Council’s Report,” p. 19, will suffice as a 
sample of the mischief —“ With a view to promote the 
study of Entomology and Botagy among the members of 
the Society and their families, the Council, in the early 
part of the year, announced their intention of giving two 
prizes of 54 5s. each, one for the best Botanical collection, 
the other for the best collection of Lepidopterous Insects ; 
all apecimens to be gathered or taken within the West 
Kent district” This quotation iè by fo means intended 
for blame to any particular society, but merely as an 
example taken from one of the printed “ Reports ” that has 
lately reached me of what is still being sown broadca# 
generally throughout the country. 

And hese we have plainly not only a reward of moncy 
for the best collection of plants and Lepidoptera in a given 
district, but a temptation or inducement to unscrupulous 
collectors, in their anxiety to win the prize and defeat 
their competitors, to destroy such rare specimens as they 
may not take away. Such nefarious conduct is not meant 
to be insinuated of the West Kent Society; but my ob 
ject is simply to assert that which I ‘know has too often 
been the effect of such prizes, and to invoke the aid of 
NATURE in grppressing the evil. 

GEORGE GULLIVER 





A FRENCH PRYSICAL SOCIETY 


HE scientific movement increases In France; it 
began about the end of the Empire, under the 
ministry of Duruy, and has since taken greater propor- 
tions, especially after the last war. The new French 
Association for the Advancement of Sclence,* it is well 
known, is modelled after the British Association, the suc- 
cess of which Sat eae expectation. 

The physicists of Paris have assembled for several years 
in the iaberuioriad of the Superior Normal School, placed 
at their disposal by M. Berlin, the director of the scientinc 
studies of this L They conversed about physics 

* Soe Naturx, vol, v. p. 357. 
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recent theoriés were set forth, the new or little known 
instruments were’ shown ang exp Thus Sir Wm. 
Thomson’s electrometer, and several iments of Prof. 
Tyndall called’ forth the curiosity and attention of the 
assistants. But those amicable meetings are no longer suf- 
ficient ; the necessity of a more formal gathering was 
felt, as well as of writing and publishing Transactions, 
that the notes and observations t not be completely 
lost. The members 8f the Institute of the physical 
Pinasa aati the new society by their warm 
7 : 

n the 17th of January of the nt year, in the 
Salle Gerson, an Dr of the Faculté jes Sciences 
of Paris (Sordonse), a number of physicists met. They 
ac provisional statutes and elected a board. The 
provisional statutes Pore by a committee composed 
of MM. d'Almeida, Cornu, Gerne Lissajous, 
Mascart, expressed,in a few articles, the*basis of the new 
association, . 

The purpose of the society is to ote physics ; it 
will have two sittings a month y with the 
Chemical Society, and will publish transactions that will 
be sent to the members, e members are divided into 

. resident, non-resident, and honorary members, the last 
chosen by-election, from among the most eminent men in 
spya me ee a the year six will be elected, 
and two ia each following year. 

The society will be glad to receive such gifts as will 
facilitate its work, and will inscribe in its Transactions the 
names of the givers. 

The board is thus composed :—President, M. Fixeau, 
Member of the Institute; Vice-Premdent, M. Sey 
Director of the Scientific Studies to the Superior No 
School; General S , M. d'Almeida, Director of 
the new Journal of Physics; Secretary, M. Maurat, Pro- 
fessor of Physics to the Lycée St. Louis, of Paris ; Vice- 
Secretary, M. Alfred Cornu, Professor of Physics to the 

Polytechnic School; Tre#surer-Archivi Philippon, 

Secretary of the Faculté des Sciences of Paris, 

The venerable M, Becquerel, who, notwithstanding his 

89 years, assisted at the meeting, in order to give by his 
ce a proof of his adhesion to the new society, has 

designed, by gcclamation, an honorary member, 
. ` MAXIME CORNU 











ý NOTES, 

Pror. OWEN has been appointed toa Ciril ‘Companionship 
ofthe Bath, If this is intended as an acknowledgment o£ Prof, 
Owen’s services to science, it is not to the credit of Gorermment 
that the honour wag not conferred years ago. 


Pror. Tatt’s Rede Lecture on Themo-dynamics will be 
delivered to-~morapw, g 

Hrruxrto tho Lofdon ‘' Companies,” whose “fatness” is 
notorious, have done little or nothing for the promotion of scien- 
tific researches or education. It is therefore with the greatest 
_ pleasure we record that the Fishmongew Company have hand- 
somely presened to Mr. W. K. Parker, F.R.S., so well 
known for his “valuable researches on the shoulder-gidle and. 
skull in vertebrated anımals, the sum of sol, in addition to an 
allowance of 20/. a year for the next three years in order to enable 
him to pursue such parts of his work as relate to the Anatomy 
of Fish, This we ceitainly think a step in the right direction, 
and the Fishmongers’ Company deserve all praise for having 
been so original and generous as to be the first to take it. We 
hope thelr award to Mr. Parker is only an earnest of what 
they will do in the fature, and that their example will not 
be lost on the other notoriously wealthy companies of. the’ 
City of London. A few thousands a year would never be missed” 
out of thelr enormous revenues, and would not diminish by a 
single dainty the sumptiotaness of thoir numerous feasts; where. 


’ e 


“of science. > 


as the amount of original and practically beneficial scientific work ' 
that could be dons with the’ money, would yield them and the 
country generally a rich return. Wo daresay those who have the 
management of the funds of the various companies would be 
willing enough to divert a portion into scientific channels if they 
only knew how to go about it; the example of the Fishnioggers’, 
Company may afford them g hinte Moreover they need be at no. 
loss, for there are plenty of eminentlmen of science competent and 
judicious enough to lend advice to the companies in this matter. - 
Co with which these companies are all more or less con- 
nected, $wes much of its present gigantic dimensions and’ great 
prosperity to the discoteries and advances of science ; gratitude 
and self-interest ought to urge our London merchants not tò be 
indifferent to scientific progress, Let us also add, that their 
award to Mr. Parker is on a scale which shows a very slight 
acquaintance on the part of the City magnates with the value of 
time, 


A FUSION has taken place between the local committee at 
Munich for erecting a statue to Justus von Liebig, and the com- 
mittee appointed by the German Chemical Soclety at Berlin ; 
the latter, in order to igsure unity of action, giving way in the 
question as to where the statue should find its place. Notwith. 
standing the serious nature of the claims of Giessen, it wag 
generally thought that the resting-place of the great chemist 
would unite the majority of ytes of his admirers. A consider- 
able number of leading German statesmen and foreign ambasee- 
dors have joined the committee, the fall list of which will shortly 
be published. 

Fresunros, who twenty-five years ago founded a school of 
chemistry at Wiesbaden, has celebrated the anniversary of its 
foundation amidst the festive concourse of bis friends and pupils, 
and of the Government and learned societies of his country, A, 
gloom was unfogunately cast over this event by the death of 
Mra, Fresenins, which almost coincided with its celebration. 

Wer regret very much to announce the death of Emanuel 
Deutsch, at Alexandria? His premature death is a very great 
loss to Eastern scholarship. 

Tue Alexandra Palace, under new management, reopens on 
Saturddy. Wo hope the managers will not neglect the interests’ 


Wr recently announced that the French Society for the En- 
couragement of National Industry had awarded its grand medal 
to Sir Charles Wheatstone. The follow is an extract from - 
the report of the Committee on the Economic Arts :—While the 
kaleldophons of Sir Charles Wheatstone has been the point of 
departure of the method which permits sounds to be studied by 
the afd of the eye ; while his researches on the qualities of sound, 
on the production of vowels, while the creation of his speaking 
machine, have elucidated many points in the theory of the voice ; 
while his ingenious apparatus, illustrating the propagation and the 
combinatin of waves, has facilitated the understanding of these 
delicate phenomena, and contributed to throw light on the 
mechanism of the undulatdry motions, his numerous researches 
on the applications of electricity, in which he has shown, at the 
samo time, profound sciefice and a genius marvellously inspired, 
occupy a great place,in the history of the electric telegraph. It 
is he who first realised, under conditions really practicable, this, 
admirable means of communication between men and between 
nations, and we ought not to forget that, more than once, he has 
come ptrænally among us to prepare its organisation and stimu- 
Tate suoctss, ‘The unanimous choice made by the committed of 
the economic arte and cordially ratified by the Council honours 
our society as much as him who is the object of it. Wo 
are happy to give, on this occasion, a testimony af sympathy to 
a nation in which science is held in such high esteem. Troso 
among us who have hid the good fortimé to visit the scientific 
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men of England in their own country have not forgotten that | A mrssacr has been received by the Daily Telegraph from 


we have always received from them the most cordial and the 
most geneious hospitality. In conferring on Sir Chales Wheat- 
stone aieward rendered valuable by those who have already 
received it, the Council performs a pure act of justice, gnd 
acqnits, at least for some among us, a debt of gratitude, 


Dx. VON DOLLINGER has be@n appointed President of the 
Bavarian Academy of Sclence and Conservator-General of Sciens 
tific Museums in Bavaria, which became vacant by the death of 
Baron Liebig. King Louis advised the doctor of his aapon 
ment by an autograph letter. $ 


Tux Institution of Crvil Engineers hold a conversaneone in the 
West Galleries of the International Exhibition, on Tuesday, 
the a7th inst. 

Mr. ArTHOR Gama, M.D., F.R.S., Lecturer on Physio- 
logy at Surgeons Hall, Edinburgh,mnd „Examiner in Forensic 
Medicine in the University of London, has been appointed Brack- 
enbury Professor of Practical Phymology and Histology in 
Owens College, Manchester. 

Pror. H. pe Lacazg-DuTHigrs, member of the French Insti- 
tute, Professor of Zoology at the Faculté des Sciences of 
Paria, and Director of the Zoological Station of Roscoff, will 
accompany Commander Mouohez, inthe Narval, thet officer 
being engaged in completing the hydrographic map of the 
Algerian shores. The professor will make frequent soundings, 
and study the fama of the Mediterranean. He will be assisted 
in the determinations by a distinguished young geo- 
logist, M. Vélain, Répétiteur of the Faculté of Sciences of Paris. 
The cruise will last five months, The ship left Lorient on May 
1. M., de Lacaze-Dathlen will Join them in July, at the terml- 
nation of his lectures at the Faculté, Let us hope thaf these 
new explorations, under the guidance of an arfent, learned, and 
experienced maf, will procure matenals as vefuable as those 
which were obtained by Agami, Wy%lle Thomson and others. 


Wr understand that there is a'plan in hand for building a new 
museum at Vienna, to which the contents of the Imperial Zoolo- 
gical Cabinet, including the important collections of Natterer 
end other well-known naturalists, are’to be transferred. . 


’ 

Tur following telegram was received on Saturday at the 
Foreign-office from Colonel Stanton +- Alexandris, May 17, 
1873.—The Egyptian Government has just received a despatch 
from the Governor-Ggneral of Southern Louden, dated 15th 
March, reporting the arrival at Gondokoro of the reinforce- 
ments sent to Sir S. Baker, confirming the private intelligence 
recently forwarded to your lordship as to the safety of the party, 
and adding that in compliance with Sir S. Baker’s demand, 200 
soldiers, with a supply of salt and ammunition, had been sent 
on to him, Sir S. Baker had not reached the lake, 


De. PererMANN has recently ‘received a letter from Dr. 
Nachtigal, who in 1869 was sent ‘out to Afnca on » mission 
from the Emperor of Germany to the Sultan of Borneo. The 
letter is dated February 1872, and gives some brief details of 
Dr. Nachtigal’s visits to the countries lying to the N.E. of Lake 
Tchad, the greater part of the region visited being new to Euro- 
pean exploration. A moat important discovery made by Dr. 
Nachtigal is that Babr-el-Gaasl, put down on some maps con- 
jecturally as flowing into Lake Tchad, really flows out of that 
lake north-eastwards for about 300 mules. He has also dixo- 
vered a range ‘of mountains extending probably a distance of 
upwards of 800 miles from Tibesti to Darfur; one of the passes 
is at least 7,878 ft. above sea-level, At the date of the despatch 
of his letter, Dr. Nachtigal was about to undertake a journey 
into [Bagirmi, the country lying to the south-east of Lake Tchad, 
It-will thus be seen that this traveller is collecting materials 
which will add greatly to our knowledge of Central N, Africa. 





Mr. George Smith dated Moul, May 19. “Since my last 
message,” he says, “ I have come upån numerous valuable inscrip- 
tions and fragments of all classes, including very curious sylla- 
aries and bi-lingual recorda Among them is a remarkable 
table of the penalties for neglect or infractioneof the laws, But 
my most fortunate discovery is that of a broken tablet containing 
the very portion of the text which was wissing from the Deluge 
tablet. Immense masses of eaith and dééris overlie whatever 
remains to be brought to light m this part of the great mound. 
Much time and large sums of money would be required 
to lay it I therefore await instructions from you 
and the Museum, as the season is cloung.” The Daily 
Telegraph and the Britsh Museum have now an opportunity 
of showing that they have really at heart the advancement 
of historical and we are sare Mr. Smith’s hint will be 
met by a hearty response. We feel confident that the liberality 
of the Dady Tiggraph will be continued until Mr, Smuth’s re~ 
searches aro completed to his own saatisiaction. 


Some time ago we were able to give authentic news of the 
safety of the Russian explorer of New Guinea, Dr. N. von 
Miklucho-Maclay, who had been reported dead in several 
newspapers. Dr. Maclay has himself sent a letter to Dr, 
Petermann, dated on board the Russian clipper, /ssswrua, 

arch I1, with a postscript dated Manilla, March 22, saying he 
is alive, though not very well, and was about to despatch to the 
St Petersburg Geographical Society an account of his explora- 
tion of New Guinea, his mam object in visiting that country 
beling to collect material for its ethnology. He intended to 
vislt Luzon and the Sunda Islands, and then return to New 
Gulnes. č 


AN important step has been taken in the carrying ont of the 
decisions of the Internahonal ¿Metric Commission which met 
at Paris in October last year. Thé form and mode of execution 
of the standard metre having been settled, the Commussion en- 
trusted to the French Section the manufacture and comparison 
of the new metres with the original standard in the Archives 
of France. We learn from Ler Mondes that before proceeding 
to cast the definitive metres, the French Commission has thought 
it advisable to execute the first types, with which to test succes- 
sively all the methods that will ultimately be applied to the 
defininve metres, This first experiment took place in the labo- 
ratory of M, H. Sainte-Clalre Deville, who, with the assistance 
of M. Debray, has succeeded in obtaining the irldio-platinum 
alloy perfectly pure. The operation of casting this first inter- 
national metre was considered of so much importance, that the 
President of the Republic and some of his Ministers, and other 
eminent Frenchmen, ‘‘asalsted” at it. Nine kilogrammes 
of platinum, with one kilogramme of iri ware melted under 
the action of an oxyhydrogen flame from a blow-plpein three. 
quarters of an hour. The ingot was then cast, perfectly limpid, 
ina mould fofmed, like the furnace itself, of a block of car- 
bonate of lime, whose interior walls alone were burned under the 
influence of the excessive temperature which was developed ; 
consequently with this substance there is no risk of breakage. 
The metal was allowed to cool in the mould, and preserved its 
bright surface ; in this condition it will be submitted to all the 
processes necemary to give it the definitive form which ıt ought 
to possess. The operation was considered, by all who witnessed 
it, as perfectly successful. 

Tue following further particulars with reference to the Ame- 
rican Arctic exploring ship Pears, Captain Hall, have been 
obtamed by the conespondent of the New York Herald ; they 
are dated Bay Roberts, wa St. John’s, N.F., into which the 
steamer Tigress had come, having on [board nineteen survivors, 
weloding H. C, Tyson, assistant-nayigator of Captain Hall’s 
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expedition. This party, which had been landed from the Paris, 
were driven from her by a which burst ber moorings ‘oe 
October 15, 1872, in latitude 72°35. When they Inet mw the 
Polaris sho was under steam and canvas, making for a harbour 
on the east sido of Northumberland Island. She had no boat 
left of the six she brought with her from the port of New 
York. Two were lost ina northern expedition, two were landed 
on the ice with Captaif! Tyson’s party, one was burnt as fire» 
wood to make water for the crew, and the other is on board the 
Tigress. The Polaris was in command of Captain Baddington, 
who had thirteen of a crew along with him, and a plentiful 
stock of provisions. She was making a goods deal of water, 
but, as Captain Tyson informed the Herald correspondent, she 
was not more leaky than when he was on board all the previous 
fall and winter. Her bow was somewhat end it is the 
opinion of the survivors they will be unable to get clear until 
July, and even then, if the ship is unseaworthy, they would have 
to make new boats to effect an escape. On October 8, 1871, 
in latitude 81°38, longitude 61°44, Captain Hall died of apo- 
plexy, and was buried on shore, where they erected a wooden 
cross to mark his grave. He had recently returned from a 
northern sledge expedition, in which he had attained the latitude 
of 82°16. In September 1871, the Polaris entered winter quar- 
ters, and left August 12, 1872, The ico was very heavy, and 
got ina southefn direction. She was forced south, and so cèn- 
tinued drifting tl Captain Tyson and party were driven from 
her. The-sledge party cromed Kane's Polar Sea, which they 
pronounced to bea strait about 15 miles wide. There was an 
appearance of open water to the north. 


THE Education Department propose to send on loan, to local 
schools in which it will:be useful, what they call Travelling 
Apparatus for illustrating Instructlon In Naval Architecture. 
The following is the list of articles included under that tithe t- 
1. Model of a balf-midship%ection of an iron-clad ship, showing 
the mode of forming and combining the keel, frames, beams, 
&c., &c. 2. Dhto of an ordinary wooden ship. 3. Block- 
model, showing the lines used in laying off the fore-body of a 
ship, 4. Ditto, after-body. 5. Diagram showing the lines used 
in laying-off. models and diagram are intended to be 
placed in the school or clase-room for reference during the hours 
oof study, in order that the students may better understand the 
“nature of the work under consideration, and also to aid the 
teachers in illustrating their ideas when imparting Instruction to 
their classes. 


Pror. MARSH, in the current number of the American Four. 

nal of Science and Art, describes several new species of mam- 
malia from the tertiary deposits of the Rocky Mountains region. 
Orekigous agilis is o new species of a genus intermediate between 
` Anchitheriwm Bod Pyleotherium, which has foar functional digits, 
the fust premolar tooth nearly as large rs the second, no antor- 
bital fossa, and an incomplete bony orbit, Cwomeceras, a new 
genus, nearly allied to Ayruchyms (Leidy) and Melaletes (Marah), 
js peculiar in haying a pair of rugositles on the nasal bones, to 
support dermal horns. It was abont the sizo of a sheep. Prof. 
- Marsh separates the genus Dineceras fram Tiwoceras, on account 
of the maxillary horn-cores being more anteriorly situated, and 
the parietal crests more elevated in the former, at the samo timo 
that the canine tusks are more compressed and trenchant, A 
new species of Orrodon, and two others of RAinocervs, are also 
described. - 


A résumé of our knowledge, strikingly incomplete as it ‘ls, 
on the subject of meezing, is given by Dr. Seguin in the third 
number of the new and excellent Archives of Scientific and Prac: 
tical Medicine. "The author's attention was drawn to the subject 
from his observing a fact, previoualy well known, that mening 
-may be frequently stopped -by pressing the fingers on the Ups or 


sides of the nose. No new theory is given to explain the 
physiology of the phenomenon, and it is stated that naturally 
moat of the air expired during a sneeze escapes through the nose, 
but that custom has brought about the discharge of a part 
threngh the mouth. This we cannot agree with, as it is difficult 
to belleve that custom has much influence on so abrupt qp act. 


Wx learn from Ocean Higtfoays that Major Branfill, of the 
great Indian Trigonometrical Survey, has discovered thet a 
peak of the Anamully Range attains a height of 8,837 ft. above 
POD sooft. higher than Dodabetta, in the Nilgirl Hils, 
o supposed tq,be the loftiest peak in Southern India. 


A Yew of the members of the Anthropological Institute, 
who did not approve of the proceedings at the annual meeting, have 
formed themselves Into a separate society, under the name of 
the London Anthropological Society, with Dr. Charnock as 
president, and Captain R. J’. Burton and Mr, Staniland Wake 
as vice-presidents, ‘* society,” the prospectus says, “‘ has 
been formed for the study of the science of anthropology in all 
its branches, The society, while adhering to the usual practice 
of conducting its transactions at meetings attended only by Fel- 
lows and gentlemen ifitroduced by Fellows, contemplates placing 
the results of its investigations before the non-scientific portion 
of the community, by holding time to time spécial meetings, 
to which the general public will be admitted.” 

ADDITIONS to the Brigifon Aquarium during the past week r 
—One Alligator (Aylagutor mississigensis), 8 feet long, from South 
Carolina, purchased; one Australian Monitor (Afoniter gonid), 
purchased ; 500 salmon, Great Lake trout, common trout, and 
hybrid fry (Salmo salar, lacustris, et farie), presented by Mr. 
Frank Buckland ; larger and lesser Spotted Dog-fish (Sewin 
stella?e ef carnicula) ; Skate-toothed Shark (Mustus vulgaris) ; 
Picked Dog-fish  deanthias vulgaris); Monk-fish (Rhiza sgua- 
fina), one spechnen 5 feet long; Sting Ray 7ypyom pastinaca) ; 
Common Skate (Rasa dutis); Spotted Ray (R. meaculato) ; 
Thornback (X. elevata); Three-spined Sticklebacks (Casteresteus 
spinulesns) ; Bass (Lsrax lupus) ; Streaked Gumards (Trigla 
lineata); the Piper (Trigla lyra); Greater Weever ( Trachinus 
draco); Lesser do, (T. sifera); John Dorée (Zes fader); 
Dragtnets (Calijonymus lyra); Sand Smelts Ser aa 
Grey Mullet (Mugi capito); Carp (Cyprinws carpio) ; 
(Leuciscus rutilus) ; Minow (Z. phociveus) ; Tae 
barbatula); Tench (Tima vulgaris) ; Herring (Chvpea Aarengus); 
Sharp-noved Eel (Anguilla vulgaris) ; Greater Pipe-fish Syng- 
natkes acns); Snake Pipe-fish (Nerophis equereus) ; Branched 
Seahorse (2ispecampus ramulosus), Mediterrancan; Squids, 
(Loligo media); Masked crabs (Corystes cassiveleunnus) ; Spider 
Crabe (Mata sguinada). 

Tux additionsto the Zoological Soclety’s Gardens during tho 
past week includea Cashmere Monkey (Macacus pelos), pre- 
sented by Resr-Admiral Davies; a Savannah Deer (Cervus 
savannarum) from South America, presented by Capt. Bennett ; 


prysented by Mr. W. Lovegrove ; a Mocking Bird (Mimus poly. 
giottis) from North America, presented by Mr. P. Frank; an 
Indian Eryx (Eryx jehnit), presented by Dr. Andemon; two 
pied. Crow Shrikes (Strepera grocuéina) from Australia ; an Ursino 
Colobus (Colobus polpcomens) from Sierra Leone; a Hocheor 
Monkey (Corepitkecus mictitans) from West Africa; a Wander.. 
ing Tree-ple (Dendrocitta vagabunda), two pied Mynahs (S¥e7 ne- 
eee a 

India, purchased ; two Hoffmann’s Sloths (Cholofus hofmannd) 
from Panama; two black Vultures (Cethertes atratus) from 
South America; a black-handed Spider Monkey (Ateles melano- 
chir) from Central America, and a Crocodile (Creredi/us ameri- 
canus) from Mexico, deposited. 
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GOMPARISON OF THE SPECTRA OF THE 
LIMB AND OF THE CENTRE OF THE SUN * 


A COMPARISON of the spectrum of the edge of the sm 
with that of its centre is of great theoretical interest; Qut 
any com other than by direct juxtapomtlon must be very 
ory, and the more so ag the differences are lese. In 

order to obtain spectra of two different portions of the sun side 
by side, where the slightest variations may be detected, I have 
a small prism with four polished sides, its bases 


peng parallel This is so that one face rests npon 
the adt plate ie elespeetioanope, and has its acute per- 
pendi to the slit at its t. The instrument may 
then be directed so that the image of the sun falls with its centre 
opie: portion of the pea Pe whick formi 
e edge of the sun, falling arly upon the first sur- 
face of the pri pat ma Sh a ections and a dis- 
placement depending upon the form of the pri A glance at 
the figure, in which s w is the slit, LY’ the diameter of the sun’s 
image, and P the prism, shows that no light from the covered 

of the slit will reach the collimating lens except that which 

been reflected from the two sides of the prism, The relation 
of the acute angle (r) aod the distance between the reflecting 
sides (¢) to the focal length of the great telescope (F) and the 
width of the spectrum (a) is given by the fosmula, 

at sin y = F tan 16’ — a. 

The sides of the prim not fixed by the equation admit of con- 
siderable latitude, but should be made to approach the lower 
limit in order that the planes of the direct and transmitted 
images may be as little separated a? possible. Of course 7 
orig should be mo proportioned that the reflections may be 


The instruments with which the following observations have 
been made are those belonging to the observatory of the Sheffield 
(U.S.) Scientific School, consutmg of an equatorial telescopa of 
Qin. aperture, and 118 1n. focal length, by Clark, and a spectro- 
scope of Young’s form by the same aake. The spectroscope 
has a dispersive power of 12 prisms of 60°. 
observations an eye-piece of high power has been adapted to it, 
which gives a separation of lines equal fo 64 mmutes 
nearly. In the small prism placed befOre the slit, a is equal to 

j, peer | of the slit. 
en instrument is properly directe? and in adjustment, 
we see a very narrow bleck line dividing the spectrum longitu- 
dinally into two parts of widely different intensity ; the fainter, 





to the limb of the sun, is marked on its edge by 
pets curomioephae Ima Upon comparing these two 
certain are recognised besides that of hn- 
tensity, by farthe most marked of which are exhibited by the 
which become sharper and less hazy near the 
Cc ar gare aie a elie 
lesa d ; C an a me e same region. 
Erceping these and the D lines it requires very close examina- 
Hon to, detect any ranana: There uw, however, a line in the 
at 768*1 of off's scale which is strongly marked nese 
centre of the sum’s disc, but disa entirely, to my 
at least, within 16” to 20" from the Umb. Two other 
jive below F, at 192970 ae be ee same kale, Exhibit 
UN henomens, £4, aro y 
A bt mth gtr the penumbræ ao 
also become stren over the o 
‘The line 7681 is not thus affected. These are all the differences 
which I have invariably seen in repeated examinations since 
February 17. 
Others have, however, been suspected. Certain lines, which 
are strengthened in a region of like those above men- 
toned, appear to be strengthened near the edge, but do not 
* Made at tho Sheffield (U.S) Solontific School Communicated by 
Prof, Newton, . ` 


NATURE 


k t ir most pronoun: 


case. The closest examination 
short distance above F, as the plate glass of which the small 
pyism is made has a decided yellow unt and absorbs the blue 


rays strongly. 


ral 
one-fourth that at the centre, according to Secchi’s measure- 
ments, and the 
ie ast ‘absorpti 
6 vo 

is below the envelope w 
the phenomena qf the faculæ prove not only ieee ea 
rests upon The 
o of the Fraunhofer lines, then, must be in the photosphere 
i which is ın accordance with Lockyer 


ponton. 
opposita edges of the sun were thus brought together, and the 
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It is obvious that the differences 
in the sky, and such is the 
extended only from B to a 





so marked a c 


a genc- 


Since the light from the border of the sun" 
Jess than 


tion, which reduces its intensity to m 


spectroscopic character is so slightly, 

e for me’ to escape the conviction the seat of 
which produces the Fraunhofer lmes, 
exerts the general absorption. But 


the p here, but also that it is very thin. 


s views. 
Any effects which the chromosphere might produce, we'would 


anticipate finding most evident in the lines of those gases which 
are readily detected there. 
shows at once a compliance with this antici 
hydrogen, magnesium, aud sxdiam. The 
stnkingly in concordance, if it be regarded ple a (the ? in- 
dicates 


A reference to the observations 
ion in the Ines of 
o 7681 is not les 


oubt as to the tenths of the scale, * absence of a 


black line) of Young’s Catalogue of Chromo- 


sphere Lines. The lines 18286 and 1830°9, with others of the 
same class, probably have their origin in the medium which ex- 
erts the 


eral absorption, and thus are allied to our telluric 
t also seems, probable that the chromogphere is too 


transparent to reverse many of its lines, That this is the case 
in the helium lines is tolerably certain. 


described, two similar prisms were also placed 


In the 
The of two 


over the slit in a symmetncal 


e m refiangibility due to the sun’s rotation was very clearly 


c 
Cuas FL HASTINGS 


shown. 
Newharen, April 3 








THE “INSTINCT” QUESTION 


FROM the many additional communications we have 
received on this subject, we make the following 
selection. 

With regard to a sense of direction, Mr. George C. 
Merrill, of Topeka, Kansas, writes as follows :— 

I have learned from the hunters aed guides who spend their 
lives on the plains and mountaios west of us, that no matter 
how far or with what turns they may have been led in chasmg 
the bison or other game, they on their retam to camp always è 
take e straight line. In explanation they say that unconsciously 
to themselves they have kept all the turns in their mind. 


Mr. C. Bygrave Wharton, of Bushey, Herts, writes :— 


Asa left-handed and left- man*who has more than once 
been lost in the bash in New South Wales, my experience may 
possibly be of interest to Mr. Darwin and others In- 
variably I unintentionally bore to the left; and once, after wan- 


dalag or ebeut mx hours, just as I was gring“myself up for 
lost, discovered that I was within a handra of the place 
from which I had started having performed a large circle to the 


left. It thus be seen that though my left leg and arm are the 
ae ren is always a tendency to walk in a circle to the 


Mr. William Earley, of the Gardens, Valenfines, sends 
the following interesting observations on the habits of 
wild rabbits :-— 

As is well known, the doe rabbit does not produce her young 
oo rabbit warren, or “rom,” but invariably selects 
a quiet out-of-the-way situation wherein to form a nursery for 
them. Now the reason for this pecullar practice has always 
been attributed to the fact that they leave their legitimate homes 
at this all-important period, simply because the male parents 
ail dettoy fie ofaprmg I an-adempt bo made pia 
them in permanent home or warren. I e to believe we 
must look elsewhere for the Gia peed 

Firstly, then, a close atmosp seems all-important to their 
development, as the old doe rabbit not alone denudes her breast 
of its natural fur covering wherein to ensconce them warmly all 


. _ Table interstices in the soil above. 
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around, she also closes up the usual entrance to the nursery | indicated the pressure of his. less rider’s 
firmly, even patting the down to exclude the colder-outer | leg. I have known horses w after the pre- 
air, In due time, as the increase in size, &c., she makes 


These 


quently curve abruptly up , with almost double initial 
acuteness, ending a ved with the roof 
nearly uniformly three inches from the surface of the 


above and without. 


‘work—doubly hard and severe in these finishing overhead exca- 
vations —until the very keen power of scent they possess assures 
them that ‘the outer air is slightly admitted through innume- 


ef, distinct 
yy at carain tines fcoer than onen ipa 


Certainly sometimes not more pac nas 
once during the two da two nights. 
The latter fact I have ascertained 7 marking Kad 
obesrving tlie. neatly dosed entrance. to; the 'stopi and o by 
marks beneath an iron gardèn-gate, in freshly gravel, w 
the rabbits bad- to'scratch saida before they conid. entet. en 
thermore, I have every reason to believe parent re 
ceases to transmit the cust natural scent at lhe time she 


. with some kinds of game birds, during the period of incubation, 
amount of scent remains “the stop in the early morning 
after the parent rabbit bas visited its nursery during the past 


On the question whether animals’ have the power of ceasing 
to emit a scent at certain times, see the article on Pheasants in 
this week’s nnmbeg—Ep. ] 

Mr. J. D. Bell, of the World office, New York, writes 
as follows on the consciousness of time in horses :—- 
experience will not allow me to 


My second 
(e) 
eren noc 
72 hours! 


the wa sogacious animals, which would 
i oeat the vodskis a mile away.” i 
quiry on" thif point, but have been unable to fmd that the 


none of your ents have called attention to it, 
T desira to recall the fact that porees hèra cara ai. melns 

and noses, hearing is very acute, am’ inclined 
to think that the of detection of red-skips by 
mules, wil be found in” the educated ear rather than 
in the ed nòse. It used-to be said in the cavalry 


arses the snort is expremive of 
er than fear, or perhaps of a sentiment compounded 


learn the notes of the bugle, and I have often 
seen a trained horse tum in a direction opposed to -that 


sence of moving objects by hearing and then by during 
time perfectly quiet, change feet, and even 


paw the if the rider did not by his movement show re- 
of the presence of what might be an enemy.” 

what, it will be asked, has to do with the question 

at issue? Simply this—horges horees reason, horses 


is the mare, long contine 
ping places. Horses have a great 


provemen 
Se Dorset aot trat thers eee Have. tie power 
of remembering e and the power of transmitting this im- 
proved registering and Anm) cerebral apparatus to their 
progeny. will close ¿his etter by relating a conple of incidents, 
was of my belief in this equine memory for time to an 
enthusiastic horseman of my acquaintance, the other day, and 
at the seme time showed him Mr. Darwin's letter. He that 
in his youth he had driven a horse, sound in every respect, on a 
“bread ” route. ae always served his customers in a certain 
order, After a while his animal knew all the places, and 
in front of the store or residence where bread was to 
be delivered, without a signal from his master. If the master 
remained in any place longer fhan usual, his horse started off 
but instead of going to thg next customer, returned to the stable. 
This, sud he, occurred again and again, not at one place, but at 
many places. re 
I served, during the receat war, in a cavalry regiment in the 
United States’ service. The horses knew the dme for ‘‘the 
relief,” and if the relief did not como they became restive. On 
one occasion we changed the time of on from 
two to four hours. For the first two hours the behaved 
admfrably ; after that they were in constant motion, and had to 
be constantly regtrained. Horses recognised the time for stable 
call—not mergly ‘‘ hunger ”-call, but the proger time-call. 
A gentleman in the north of Ireland, who gives us his 


name and, addfess, sends us the following story of a 
dog :— s 


He was a terrier—a cross upon thie ayo Tery intelligent, liks 


all of his kind. He maa giren to me by Mr. C——-, a gentle- 
man gesiding Lough Foyle near Morville, He was brought 
from that to in a steamer up the Lough, and from Derry 


to Buncrang down Lough Swilly by tram. He therefore 
travelled two sides of an acate-angled triangle, about thuty 
miles in all by conveyance. The side bemg about fifteen 
miles, but a mountainous and uented ronte. He appeared 
at first very happy and reconciled, but fine morning he wes 
seen taking the road el to the railway back to Derry, and 
afte: my searching for him for some days and making every 
trey) we. fonnd he had returned, tired and worn ont, 
to his old master, Mr. C., near,Movilla Ft was evidently h 

work, and he was two .or three days on the road.” This I 


and train. 2 

My theory is that the dog does preserve a very distinct, or 
at least tolerably distinct, notion of the route he was b ht 
im home by, and that it 1s forcibly impressed apoa him ; be 
the great aid to his retum is the diretwn of the sun or light 
He knows that if he travels in a ce:tain direction—say E.-— 
he is going towards the morning sun, anl W., towards thd 
evening sun. 


A correspondent, Mr. R. A. Pryor, Hatfield, sends us 
the following extract from the Rev. A. PEstrange’s edition 
of Miss Mitlord’s “ Life and Letters” :— ` 

Mie Mitford (Letter of October 16, 1829, vol. H. p. ay), 
had petn dining in company with ihe Iste Dr. Routh, president 
llege, 


of Oxi who “had f 
Chad ieee who, Sapa epn ea 


accident when a] 
was brought up by a cat: well, he and brother, for there 


were two pups, orphans of three days old, were nursed by this 
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cat, But what I mention him to you for is to tell you the 
carious account which the doctor, a man of ect veracity, 
gives of his habits—he is as afraid of min as foster mother, 
will never, if pomible to avoid it, set his paw ins wet place; 
licks his feet two or three times a day, fie the Da poa of 
his face, which operation he performs in the true cattlsh position, 
sitting gpon his tail ; will watch a mouse-hole for hours together ; 
and has In short all the ways, maaners, habits, and dispositions 
of his wet nurse, the cat. Js not this very singular? But it’s 
as wellas am and opens 
into that mysterious subject, 
Routh, and Mra. Blagrove ( (the mistress of the cat, was 
ee dinner to-day), confirmed all the facts of the case. 
that one can how "liko a cat Romulus 
(the dog s name) is, unless one lived with him,” 


The following is from a letter of October 20, 1835 :— 


“ Another characteristic of this hot dry summer (1535) has 
Ee n wa CA tie large humble bees have forced 
open, torn apart the buds of mygerapiums; an operation I 


never saw them perform before. 


‘* Another novelty of this season has been that the splendid 
new annual, the Salpiglossis picta, has, after the first crop of 
blossoms, produced perfect seed without flower petals, a proof 
(fany were needed), that the petals w constitute the Sie 
of a flower, are not necessary to its pro ion,” 

We may mention that Mr. C. H. Jeens has a cat and a 
dog, the latter now twenty emonths old, which, from the 
time the dog was a month old, have been in a relation 
similar to the cat and the pups*in Miss Mitford’s story, 
with a result somewhat similar. When the dog catches 
a mouse he treats it after the well-known manner of cats, 
pawing it, lone it to run a distance, then pouncing 
upon it, and so on for many minutes. 
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SCIENTIFIC SERIALS 2 


TEE Monthly Microscepical / confmences with the 
paper on ‘e new Callidina ; with the results ts on 
the Desiceation of Rotifera,” by Mr. I. Davis, which was read 


the author, by means of several carefully ormed experim: 
oie, which survive oe toe exposed to on 
tem of 200" F., oiin a cnan lor some Uae da nat get 
desiccated, but only covered with an im gelatinous cover- 
ing which retams a certain amount of molstureégin theme This 
Mr. Slack shows to have been previously Mr. Parfitt 
describes a new [orm ee related io Rotifera and the 
Annelida, named by Alumoss, with the oral 
aperturo lateral and inferior. Dr. Braithwaite describes ey aes 
Wenham hat 109 ansni tn his paper on Bog Moses ; and Mr, F. 
enham has another valuable pa on “Binoculars for the 


highest powers.” ~ A new slide berths microscope, designed 





1 az 





by Mr, D. S. Holman, is described, It is a current cel 
or moist chamber for ig i ng the blood and other organic 
fluids. The ascot ppd ustration will assist in exp it. 
Two shallow cavities are excavated in a very flat thick 
glass slide, not far fiom one another. They are united by two 
or three which are cut as tri in order that they 
may be in different parts, When the apparatus 
is to be used, each of the shallow cavities and the Intermediate 

are partly. filled with the fluid to be examined, after the 
fide has been warmed by tha band, and a lass cover is laid over 
the whole, which soon becomes fixed from the cooling of tho slide 
and the consequent ranficatlon of the enclosed air, o grooves 
between the cavities form the field for inspection, and any degree 
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of movement may be produced in the fluid which they contain 
fy approaching the warm finger to the top of one of the cavities, 
as the alr inside is thus made to d and drive some of the 
fluid into the other which is not heated. There is scarcely any limit 
hede of delicacy of movement which may be attained 
ent ; the slightest movement, not suficient to 
bb a body from the field of vision, produced without 
difficulty af.er come practice, 

















SOCIETJES AND ACADEMIES 
LONDON 


Chemical S lend May 15 —Dr. Odling, F.R.S., dent, 
in the chair. we i 8. Armicong delivered a EATA and 
comprehenmve ian on “Isom ” pointing out that the 
generally received. position theory was Incompetent to explain 
many reactiontewhich took. ae in the formation of metameric 
and isomeric substasces, o suggested that the investigation 
of the thermal properties of ds would establish facts 
which might alumately enable us to obtain some insight into the 
matter. 


Anthropological Institute, May 20.—-Prof. Busk, F.R.S., 
in the cili =a pipa was read by Atr. Hyde Clarke on the 
Egyptian Colony Language in the Caucasus. This was de- 
voted to a part of a series of investigations to ascertain the com- 
parative chro of prehistoric races by the correlation of 
comparative philology with the study of physical features, monu- 
ments, weapons, &c. It iden the Ude language of the 
Caucasus, that of an expiring population, with the Coptic, and 
still more closely with the Hieroglyphic in minute and numerous 
details ot ie grammar, and structure, Tho resemblance of 
mie dialect of Ude with the Bashmurle Coptic illustrated 


ces between peers aia Coptic. The paper 
ier ae oe eee 


ita the phy of aneania and fhe Nie rogisne pa 
a the caier epocha of Agaw and Abkhas,’ and 

Hence the conclusion was drawn that the lee 
and civilisation belong 


peat eal eri) egies praia vg ree The author, ac- 

ory of Herodotus as to the conformity between 

the Ca Coline of Cocca cna tie did not accept his 

a wers a colony of Lesodites. In the 

time of Herodotus and Pindar, the Coledian, now light, were as 
dark as the Egyptians, 


GLASGOW 
Geological Society, Apnl 24.—Mr. John Yo vices 
president, ın the chaw.--Mr, Dand Robertson, F.G.S., read 


a note on the “P of Clay in Freah and Sea 
Water.” He stated that in amp some observations on 
the gradual deposition of particles clay held in solution 
by water, he found that tn fresh water these were held 
suspended for a long time before wholly spbeiding, ior 
salt water, or a mixture of salt and fresh, e com: 
clear in Ga cog oF for Bouse. Tan res shed Taat 
water only had a 
the clay, and rad rom. this he concluded thatha great bull of the 
clay carried down in solution by rivers must be deponted before 
it could reach any distance from the sea shore. This 
ight throw sotme lip t on the formation of deltas, and on tho 
silting up of river courses within the influence of the tides It 
might assist in d how far the gigclal mud, for 
aii conid be cimied Into sa Py daea and ciment 
read a which he had in conjunc n 
gre Robertson, ‘‘On the Composition of the Boulder ard 
Laminated Brick Clays of the West of Scotland.” The authors 
stated that thelr object was to ascertain, if powsible, the con- 
ditions under which these clays had been deposited, and how far 
oe mere ee For this they had col- 
lected samples of clays from upwards of localities. Thae, 
after being dried, were welig and then carefully wnsl ed. 
The results led them to regard as most probable the an- 
clusion that the till or unstranfied boulder clay was 2 deposit 
that had been laid down in water and farmed from materials 
which land ice had carried seawards, the ice extending over 
the tracts now covered by the boulder clay. This 
seemed to be borne out by the large percentage of fme glacier 
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rood found in all the boulder clays and which they thought, on isomeric and transformations was then read, 
could not have been retained jn the deposit had it been formed also one on & memoir on the of rocks, ° 


under a sheet of land ico above sea level, that streams of 
muddy water continually imne from under all existing ice sheets, 
The laminated brick clays they viewed as having been formede 
by rewashings ont of the poalder clay, and from the flow sea- 
wards of the muddy water from er the melting ice-sheets 
that bound the shores; the being then cam- 


Breur 


° 

German Chemical Society, May 12.—President, A. W. 
Hofmann. C- Engler spoke on tho simultaneous action o 
amm osphoric anhydride on ketones, especially on 
acetophenone, CHO. The results are two bodies NC, iha 
and a hydrocarbon. The former crystellinep and a weak base is 
formed according to the formule, 

2C,H,O + NH, — 3U,0 = NCH, 
Hy, + 02 aNG He 
The peony os formed is beautifully ised 
triphenylated benrol, C CHa) = Cu E The reaction 
corresponds therefore the eens mesityline from 
acetone, P ic anhydride and aniline seem to transform 
acetone into a of the formule CH, (C = NC,H,) ~ CH, 
- a liquid boiligg between 210° ~ 220°C. Rammelsberg has 
investigated a so-called orone-water, an article of trade, muth 
advertised and praised for its medical properties. He has found 
mo trace of ozone, but a small proportion of chlorine in it 
ing his researches, he found water of ordinary tem 

unable to absorb ozone without the a 
ozone was produced by Siemen’s 


error 1 he explains what is y considered as the production 
of ozone by mixing permanganate with sulphuric acid, by 
un le ce of —C. Scheibler 
referred to a gum, O, (isomeric with arabine) which he 
found in beetroot, w is identical with metapectic acid. 
It occurs in two modificatiows the plane of polarisation 
` to the right or to the lett, The latter is transformed by sulphu- 
ric acid mto “arabin sugar” identical with the sugar he ob- 
tained by the same from arabine. Both in 


identical rhombic prisms, turn the plane of polarisation to the 


ight (a= + 116), reduce solutions of copper, and do not 
feet T. irai made the i i that 
a liquid phenylic phosphide is obtained by benzole and ter- 
condo of p. red hot tubes. It 

w the formala, CHp P. Clp and boils at 223°.—A. Bruckner, 
comparing two mononi oles, has found erroneous the 


supposition that there are four bodies of this formula, which he 
has reduced to three.—N. Baumgarten refutes tħe generally” 
adopted. opiiion that bromine replaces chlorie in chloie ack, 
His experments corroborate the doubt exprewed by J. Thom- 
son, and founded on his thermochemical researches.-C, Schor- 
lemmer continued his valuable communications on hephylic acids 
and alcohols, as derived from heptan and from cenenthol.— 
V. Meyer recommends, for Analysing commiercdal chloral, to 
heat it. mith a cern dees potasa D! koowa mengt 
and to determine volum y tho quantity of poten 
remamed uncombined with formic acid, 


Paris 


Academy gf Sciences, May 12, —M. de Quatrefages, presi- 
dent, ın tho —The follo papers were read :—On the 
portative force of magnets, by M. Jamin. The author thus de- 
nominates the carrymg power of He exhibited two : 
tae bees Orne Seance ene a 
on his principle, weg grammes carrying 500 kilos ; 
the described. or of uaa T te causes which 
uce the tumefaction of obeldian at a temperature, 
M. Bo aad Denon. New reaches on clot: by 
_ M. Ad. Wurtz, The author thus names e condensed aldehyde 
i 9 MLE propter or mat and of an alcohol 
ydrologic studies of the Seine, by M. d.—~The Academy 
then proceeded to elect a member of section in 
the of the late M. Babinet M. P. 


, and Lucas I vote each, theref 
y elected.—A report on MM. Troost and Hantefeuille’s 





analysis 
&c., by M. F —On the water supply of Versailles during 
e frat Dait of 107 ioe ane ee we ae 
representation i space, . W. Spottiswoode. 
—~Oh the regulation of comparses, by 
of continuo 


the decomposition of carbonic anhydride by 
chaka, by M. G. ee ee A- paper by H: 
du Mohcel on the ensed induction spark, by M. Hi 

a tank nobel arenes gle 
action o ochloric on the compound ammoniss, 
by M. Ch. Lauth.—On a modification of the optical sacchari- 
moter, by M. Prazmowskii—On the action the dissolved 


oxygen of water on reducing agen MM. Sch 
TE CA tow cueteatinmar ths -water alge of the 


Batrachospermum, by. Stroclot.—On spring and winter 
bea, by M. Martha-Beker. 
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THE ZOOLOGICAL STATION AT NAPLES” 


Re was not built in g day, says the proverb,— 
and so far, at least, the Zoological Station re- 
sembles the Eternal City,—for it is not yet quite finished. 

The difficulties have been sufficient to explain this delay. 
The complexity of a building of this kind, which båd to 
combine so many technical arrangements with scientific 
requirements without neglecting beauty of appearance and 
the comfort of a dwelling-house for the principal, assis- 
tant naturalists, and other officials, will easily be con- 
ceived by those who have ever attempted to carry out 
the plan of an establishment sıf geacris, Add to this, 
that the dimensions of the building were limited before a 
stone was laid, that the sums allotted for the construction 
were by no means unlimited, that all had to be done in 
so difficult a place as Naples, by a foreigner who never 
had experience in practical pursuits of this intricate 
nature, but is a naturalist, and not a business man. 

At the same time, one “must not believe that this 
delay has been altogether a misfortune. Though the 
Zoological Station had to pass through more than one 
“crisis,” it has been particularly lucky: dangerous as 
the aspect of all these critical situations seemed, never- 
theless it has always escaped, and now finds itself 
in better circumstances than it would have been with- 
out them. This seems principally due to the” fact 
that in struggling against difficulties and tnemuies, one is 
forced to strengthen and augment one’s aufiliary troops, 
and thus the army of supporters gets greater and greater, 
and triumph is more easily secured than before, 

As the outlay had been considerably increased in con- 
sequence of greater dimensions, and some internal ar- 
rangements, it became necessary to find additional {inds. 
Iam happy to say, that on my application, the German 
Empice, after having consulted the Berlin Academy 
of Sciences, consented to contribute 1,50%. The 
Italian Sanaa ate promised, on my personal 
application to the Mini of Finances, Dr. Sella, to 
remit the not unimportant sums that had to be paid as 
duties on the importation of the machinery and the great 
glasses, 

On the other hand, I formed a new scheme for keeping 
up the establishment. Some of the readers of NATURE 
may remember, perhaps, that the whole place was founded 
upon the income of the Aquarium, which is combinéd with 
the Zoological Station, The bulk of the capital being 
augmented, and the whole establishment in all its parts 
increased, the sums necessary for supporting it hkewise 
must increase. Instead of ten places to be given to 
foreign naturalists, who come to work in the Zoological 
Station, there are now twenty. The number of officials, 
scientific and unscientific, will increase at the same rate, 
and everything else, too. Desirable as such an event 
must be for science’ [sake, much as it would increase 
the importance of the new Institution, there can be no 
doubt that it would also greatly increase its annual 
wants. 

I pursued, therefore, as much as I could, the plan for 
letting the tables in the laboratories,—a plan which has 
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geen spoken of in NATURE (voL vi. p. 362). I am happy 
to say that at presant Italy as®well as Prussia has con- 
sented to hire each two tables. Bavaria, too, is likely to 
dake one table, and further applications have been mide 
to Saxony, to Baden, and some other places, which at 
present cannol be indicated, as negociations are still 
impending, e 

The Library of the Station has made very important 
progeess. The logical Society of London has gene- 
rously granted the complete set of their Proceedings ; the 
British Association the complete set of their Transactions. 
Dr. Engelmann, the Leipzig publisher, has again made a 
splendid gift of all that he haz published since 1870; Viet 
and Co., of Leipzig, have given the eigh: last volumes of 
the Archiv fur Amatonuue und Physiologie : Friedlander, 
of Berlin, has sent some of his most valuable books ; 
and single naturalists constantly send in their publi- 
canons. The Catalogue of th: whole Library will 
soon appear, and be delivered to “the scientific public 
as Appendix to the Zeitschrift fur wissenschyfliche 
Zoologia. 

The Station has already mide its presence felt in the 
waid of Zoology, by sending to UniveraitidS and Labo- 
ratories collectioas of Mediterranean animals, What 
makes this especially valuable is, that by the careful way 
in which the required specimens have been prepared and 
preserved, they are always capable of being dissected and 
even studied in a histological way, which seldom is the case 
with museum specimens. Thus the Universities of Mar- 
burg, Gottingen, Munich, Strasburg, Jena, and others, 
have received such collections as were asked for by the 
Professora of Zoology; besidesethis, the zoologists that 
passed during the last winter to Naples or Messina, have 
been always assisted by the scientific staff of the Station. 

We have also succeeded in sending animals alive to 
distant places. Thus it has become very generally known 
that a small parcel containing some specimens of Am- 
phioxus has been received as a charged letter in the 
Crystal Palace Aquarium; and I hear from Mr. Lloyde 
that the small animals are still alive. We succeeded also 
in sending gome large crabs over by steamer. 

Itis my intention to develop as much as may be this de- 
partment of the activity of the Station, and I take this 
Opportunity of stating that the Station will send Mediter- 
ranean animals of every kind and in any state of pre- 
paration to those who make application for them. The 
charges will be as moderate as possible; always in accord- 
ance with the self-supporting principle, so as to enable 
every part of ¢he establishment to provide for its owa 
wants, ANTON DOHRN 

Naples, May 8 ° 








GAUDIN'S “ WORLD OF ATOMS” 
LiArchitecture du Monde des Atomes, devodant la 
structure des composts chimiques et leur crrstallogdnie. 
Par Marc-Antoine Gaudin, (Paris: Gauthier-Villars, 
1873.) 
| bee is now more than forty years since Ampère, in his 
lectures at the Collége de France, was discussing 
the evidence in favour of the existence of atoms, and the 
difficulties of any scientific investigation of their properties 
and relations, M, Gaudin, one of his hearers, was struck, 
F 
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as he tells us, with the impartance of this investigation, 
and then and there devot@d' the efforts of his whole life 
to carry it out, Accordingly, in 1832 he presented a very 

~ extensive work to the Academy of Sciences, a report o 
which, by MM, Gay-Lussac and Becquerel, is annexed to 
the volume before us. 7 

The ideas developed in this work were derived from 
two sources—crystallography and istry, Hatiy had 
endeavoured to explain the aaa of the forms of 
crystals by regarding them as built up of molecules, the 
form of each molecule being similar to thatef the simplest 
solid which can be obtained from the crystal by cleavage. 
The absolute size of these integrant molecules, as they 
were, called, was left, of course, indeterminase. 

. Wollaston preferred to regard the afrangement of the 
ultimate molecules in a crystal as resulting, not from 

- their accurately fitting one another as bricks doin a 

“ wall, but from their tendency to crowd together into the 
smallest possible volifme as peas doin a bag, The form of 
the molecules, according to Wollaston, was not polygonal, 
but spherical or ellipsoidal. 

At this point Ampére took up the theory. His atoms 
were no lonfer either closely fitted together, or even 
touching one another at isolated points, but were main- 
tained. by attractive and repulsive forces at distances 
exceedingly great compared with their own dimensions. 
The forms of the atoms themselves were therefore no 
longer considered as of any importance ; the molecules 
farmed of groups of these atoms, were represen 
in diagrams as systems of points ; and the explanation of 
the geometrical properties of the substance in the crys- 
talline form was sought % the geometrical arrangement 
of these atoms. - 

The proportions in which the atoms of different kinds 
were to be represented in the molecules were determined 
in accordance with the atomic theory of chemistry, esta- 
blished- by Dalton, an& the absolute number of such 
atoms in the molecule was arranged so as to satisfy the 


taw of gases, recently discovered by Gay Lussac, which. 


asserts that the mass of every gaseous molecule is pro- 
portional to the specific gravity of the gas at the standard 
pressure and temperature. 

The theory of M. Gaudin may be regarded as founded 


- . upon that of Ampère, with certain modifications, Instead 


of assuming with Ampére, that when two molecules com- 
bine, the forn? of the compound molecule is the resultant 
of the forms of its components, he supposes that the atoms 
of the combining molecules are all thrown into a common 
stock, to be arranged, according to some principle of 
equilibrium or of symmetry, in a form having no neces- 
sary relatidh to the forms of the combining molecules, 
In the work before us M. Gaudin gives us, as the 
result of his long-continued meditation on compound mole- 
cules, actual diagrams of their supposed forms, showing 
not only their outward shape, but the arrangement of the 
molecules in each of the layers in which they are dis- 
posed. The ingenuity with which he has arranged in a 
- symmetrical manner groups sometimes amounting to 
279 atoms must be seen in order to be appreciated. But 
the merit of these arrangements as an explanation of 
facts must be tested, first by a careful comparison of 
those forms whose chemical relations are similar, and then 
by a comparison of each diagram with the crystallo- 
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graphic properties of the substance which it is supposed 
to represent. The author has, to the best of his ability,” 
applied both these tests, and we shall not here pro- 
nounce sentence .upon the result of such an examina- 
tion? 

We may remark, howeves, that M. Gaudin began his 
labours forty years ago, using the methods of investiga- 
tion which we have briefly described. Since that time 
ee ae patiently arranging his atoms by rows and 
groups, and representing. them in models by means of 
pearls of various Wnes, He has shown no symptom of 
being attracted towards any of those newer paths which 
Joule, Clausius, and others have opened up into the 
‘higher regions of kinetic molecular science.. Indeed we 
not only find no mention of théenames of any of these ` 
men, but we look inwain*for any indication of a desire to 
pass beyond mere geometrical arrangements of atoms, 
and to inquire into the forces with which they act on 
each other or the motions with which they are agitated. 
There is a chapter indeed, entitled “Hémiédrie et pou- 
voir rotatoire,” but though there is something about 
hemihedry, there is nothing there at all about the power 
of rotating the plane of polarisation of light, The only 
piece of dynamics in the book is the theory of capillary 
phenomena at p, 197, about which the less we say the 
better. i 

M. Gaudin is favourably known to’science as an adept 
in the management of the blow-pipe. , He has melted the 
most refractory bodies, and compounded the oriental ruby 
from its elements. He has not only established the 
chemical formrfla of silica and modelled its molecule, but 
he has fused Quartz into beads, and drawf.it into threads 
like spun glass. . g 

His experimental researches have displayed. great in- 
genuity and manipulative skill, but have often been 
brought to an untimely end for want of funds to carry 
themeon. In his theoretical speculations he has been 
guided by geometry alone, without the powerful if not 
absolutely necessary aid of dynamics ; and in the great 
work of his life he has met with very little encouragement, 
and has been sustained only by his conviction of the 
scientific value of the treasure of which he is in search. 

















OUR BOOK SHELF 


A Manual of Photo, . B Dawson, M. 
Eighth bites f. Kaan Chachi) 
THE new edition of this excellent manual of photography, 
which és founded on and incorporates-as much of Hard- . 
wick’s “ Photographic Chemistry” as is valuable in the 
present: further advanced stage of tho art, retains its 
position as the best work on the subject for amateurs, as 
well as professionals, The many new methods and 
materials which are so frequently being introduced, make 
it cseential that any book professing to keep up to the 
times must be frequently revised, and Dr. Dawson has in 
this work presented the subject in its most advanced posl- 
tion. The earlier chapters, after giving a short sketch of 
the history of photography, Pie into a aga oe 
most important experimen e ion of whic e 
up the subject itself. This is followed by a review of 
the various lenses required for the many different purposes 
to which photography is applied, and their uliarities 
are rendered more evident by the introduction of very 
clear diagrams of them in section, After a full descrip- 
| tion of the various points connected with the wet-plate 
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Clerk-Maxwell’s Kinetic Theory of Gases 


Your correspondent, Mr. Guthrie, has pointed out an, at first 
sight, very obvions, and very serious objection ery, kinetic 
theory of a vertical column of gas. According to theory, a 
vertical column of gas acted on by gravity would be in thermal 
equilibrinm if it were at a uniform temperature tironghons that 
is tagsay, if the mean energy of the molecules were mme at 
all hei an But if this were the case the molecules in thelr free 
Peete be gaining en if descending, and losing en 

ascending, Tence, Mi ihe argues, at any hontontal as. 
tlon of the column a descending molecule would carry more 
energy down with it than en ascendmg molecule would bnng up, 
and moce as many molecules descend as through the sec- 
tion, there would on the whole be a transfer of energy, that is, 
of heat, downwards ; and this would be the case unless the 
energy were so distributed that a molecule in any of its 
course finds itself, on an average, among molecules of the same 
energy as its own. An argument of the same kind, which occurred 
to ma in 1866, nearly upset my belief in calculation, and it was 
some time before I discovered the Weakspoint in it. 

The argument assumes that, of the molecules which have 
encounters in a given stratum, those projected upwads have the 
same mean energy as those projected downwa This, how- 
ever, is not the case, for since the density is greater below than 
above, a greater mumder of molécules come from below than from 
above to strike those in the stratum, and thereforea greater number 
are projected from the stratum downwards than upwards. Hence 
since the totel momentum af the molecules temporarily occupying 
the shatum remains zero (because, as a whole,-it is at rest), the 
smaller number of molecules projected upwards must have a 
greater initial velocity than the larger number projected down- 
wards. This much we may gather from reasoning. It 
is not quite so easy, without calculation, to show that this differ- 
ence betwen the molecules projected upwards and downwards 
from the same stratum exactly counteracts the tendency to a 
downward transmission of energy painted out by Mr. Guthrie. 
The difficulty Hes chiefly in forming exact expresmons for the 
stateof the molecules which instantaneously occupy a givefi stratum 
in terms of their state when projected from dhe strata in 
which they thelr last encounters. In my paper in the 
Philosophical sachons, for 1867, on the ‘Dynamical Theory 
of Gases,” I have entirel avoided these difficulties by expressing 
eversthing ti terni Gf wnat pases h the of an 
element, and what exists or takes p inside it. y this 
ease te which I have lately carefully verified and considerably 
simp. Mr. Guthrie's t is passed by withont ever 
becoming visible. It is well howerer, he directed 
attention to it, and challenged the def of the kinetic 
theory to clear up thetr ideas of the result of those encounters 
which take place in a given stratum. J. CLERK MAXWELL 








Additidħal Remarks on Ablogenesia 


SINCE my communication in NaTorx, March 20, a fmther 
investigation of the sabject has shown me that the experiments 
there recorded do not yet fully prove the reality of sbiogonesis, 
My argumentation based on those experiments is liable to the 
following objection :— 

The principal experiment (water, 
gaciiehae calcitum-phosphate, glucose, and peptone) is 
conducted in a ‘rettral solution. In the control- iments 
neatral ammoniam-taitrate is used as nutritious substance for the 
supposed But this salt disassociates by boiling, loses 
ammonia, and the reaction becomes acid. hen, therefore, 
Bacteria appear in the piincipal nt and not in the con- 
trol-experiments, this result can be explained by admittmg that 
the pomi resist a temperature of 100° in a nentral liquid, but 
are killed by the mme temperature in an acid solntion. This 
explanation agrees veiy satisfactorily with the fact proved by 
Pasteur, that an acid reaction is much more deleterious to living 

than a neutral reaction at the same temperature. 

This objection is very :atlonal, but ıt does not throw over my 
conclusion respecting the reality of ablogenesis, for the following 
Feasons :— 

It is now obvious that in the control-experiments ammonlum- 
tartrate cannot be used, a nitrogenous body must be sought, 


{assinm -nitrate, magne 


not too complex, that iemalns neutral by 100° For this erd- 


I have fi urea to answer well Pure urea is perfectly fit to 
furnish nitrogen to the Bacteria, but not to furnish them ther 
carbon. Bacteria sown ina solution of urea and mineral salts do 
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not develop themselves, but when sugar is added thelr growt 

goes forth rapidly. The following solution—100 cc. water, 

0'2 guns i niate, o'z Ams magnesium-sulphate, o'o4 

gms. calcium- a ucose, 0'5 . Urea, ia cmi- 

nently fit for ile depelorinett of eri Also a solution that 

contains, instead of the sugar and the urea, o's grm. peptone. 
These solutions were now used in the *control-expe iments. 
For instance : 


a. Procipal experiment. 





I00 ¢ 


‘glucose, 0°3 peptone boiled and treated in the ordmary 
manner (See Na vol, vii. p. 380). On the third day the 
liquid contains ess swarms of Bacteria. 


100 c.c, salt solution, 1 grm. glu- 
cose, O'5 grm. bolled exact. No Bacteria appear; on the 
eighth day thefuguid is perfectly clear. 

e. Control experiment. 100 cc, salt solation, O 5 
tone, boiled, &c. On the eighth day complete 


Bacteria. o 

In each of thess experiments the reactlon is neutral They 
are therefore fully comparable. The experiments 6 and c prove, 
moreover, that closing tiles exclude completely the atmo- 
spheric germs, a fact that was also proved by direct experiments, 
wherein the solutions 6 and ¢ were used and dust strewn on the 
closing tile in the manner formerly d 

But is it not posmble to generate eria in a liquid which 
has been boiled when acid? 

To elucidate this point, the above-named solution a was ren- 
dered acid (2—4 cc. of a I per cent. solution to 100 ce.) and 
treated as usual, No Bacteria whether the liquid was, 
Rfter boiling, neutralised with or not. $ s 

But this negative result 1s easily conceivable ; for the acid alters 
essentially the calcium-phosphate, Cafi PO, into Ca, H 
P,O,. And that this alteration is not without influence, is rendered 
probable by the fact, which I have recorded in the AfaandWad 
coor Natuurwetenshcappen, No. 7 (April 23) 1873) namely, 
when in the principal ent instead of PO, ts used a 


misture of Ca, P,O Ca,H,P,O, the result (the of 
Bacteria) is much less constant. neutral pei ea nce 
by bo with water breaks up in the basic and the acid salt, 
but this must take place in the presence of sugar and 

tone. e 

n the other hand, the acld modifies the peptone. This is 
easily demonstrated by comparing, t the polariscope, the rotating 
power of a neutral peptone-sol with the power of the same 
solution After boiling with acid a notable difference is ob- 
served. 2 

The acid can, nevertheless, be emploged with the following 
modificahon ;—~In 100 c.c, water ate dissolved o'2 grm. potas- 
sium-nitrate, 0'2 grm. -wulphate, and 2 grms. giu- 
cose; 2 cc of a I per cent. solution of tartaric acid are ad 
so that the liquid bes a strong acid reaction. It is then boned 
for ten mmutes. Then with a red hot pletinum spatule a little 
soda is taken from a hot cincible and thrown in the flask. The 
quantity of soda required is approximately ascertained by a pie- 
liminary trial Care should be taken not to render the liquid 
alkaline. Then o'o5 grm. calcium phosphate and 0'3 grm. 
peptone are added together, and the boiling® continued for ten 
minutes, The flask is closed as usual, and d ited in the 

-beth. Three days after, it swarms ith eri. 

When, instead of reer hateand peptone, are added 
0°05 grm. calcium- o'5 grm. urea, nothing ap- 

ars; aad the rerai ir equally negative when the (ollowies ee 

uton is tak@n:—100 cc. water, o'2 grm, potassinm-nitrate, 
O'2 grm. magnemum-solphate, oog grm. calciam-phosphate, 
I grm. potasmum-natrinm-tartrate, 0'3 grm. peptone. In thu 
latter case no acid is used. The addition of thftartrate is made 
to have a sufficient quantity of carbon in the liquid. These con- 
trol experiments prove that none of the employed materials, 
neither the glucose, nor the calcium-phosphate, nor the peptone 
did introduce germs. 

By these expenments the above-stated objection is in my 
opinion, satisfactorily refuted. 

In concluding these remarks, I must mention an important 
fact. For the above-described experiments, I employed mostly 
the ordinary glucose, an amorphous, yellowish white mass, not 
chemically pure. By ou from strong alcohol, I puri- 
fied this In three different I obtained thus 
three samples of perfectly white more or lew pure glucose, One 


+ * Composed of r grm potasum-nitrate, 1 grm. magnesium sulphate, o's 
gm. neutral calcium-phosphate in 509 c-c. water 


4. Control experiment. 


a. pep- 
co of 


salt-solution,* 2 gims. ` 
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of these es yielded, with peptone, Bacteria; not so the | change is merely a transformation of indemructible 
" other two, three were pr with the utmost caution re- energy; and thus the whole aim of natural epee 
specting atmospheric dust, That, moreover, the pontive | so far at least as we yet know, may be described as the 
result could not be caused by an accidental admixture of germs | study of the possible transformations of energy, with their 
ya amply Wele ie a control the peptone, PCOS itions and limitations ; and of the present forms and 
Sata is ahaied for , prucos a body pre e universe, with their past and 


Eee ee 

sent in the ordinary glucose (starch-sugar), but removed. by ~ 
body I have not yet been to 
portant, this matter has no direct 
t 


fication, The nature of 
ascertain. But however 


bearing upon the o that this third 
unknown body cannot be (as some will y presume) a 
and also the above-described ex- 


germ, m 

f imeni herein tha suger was boiled with acid, glo sufficiently 

prore, : D. HUMINGA 
Groningen, May 23 : 





Flight of Birds é ; 
Some time aince I had occasion to ascend » mountain in the 
neighbourhood. The wind was over the ridge-like 
crest of the mountain with a velocity of, I should say, ten or 
twelve miles an hour, sweeping with increased rapidity h 
certain transverse gorges cutting the ridge at 
ono of these I observed xehawk in 
the midst of this rapid air current the 
Axed in space, witbout fluttering a 
minutes. After e tma it gany 
feet with a sHght motion of its wings, and 
again as before, gemaining apparently 
. From my nearness to it a change of 
inch would havo been clearly and yet except when it 
- seemed to deslra to chaoga it pomit observation no motion of 
„any kind could be detected. ow is this to be accounted for? 
Does a bird the power of an extremely rapid 
tremulous m to its wings invi eren at z small 
similar in jts nature to the wing vibration of certain Insects, 
which, as any one may have noticed, have a similar ‘of 


for at two 
its position afew 


power 

parent! ves in space over a flower, for example, 

mi nding a coodaiderable amount of motion in. the alt in 
which they are suspended ? 


If-any of-your corresponderts would Kindly take the trouble 
be throW -iome light On, ieee pointe they would greitly obligo 
one who is unfortunately placed out: of reach of the ordinary 
means of reference. J. Gorm 


Graaff Reinet, Cape Colony, April a 











" THERMO-ELECTRICITY 


"PEE subject I have chosen is one intimately connected 
“with the names of at least two well-known members 


of this University—the late Prof Cumming nd Sir 


‘William Thomson. It possesses at present peculiar 
interest for the physicist ; for, though a great many general 
facts and laws connected with it are already experi- 
- mentally, or oth@rwise, secured to .sclence-——the pioneers 
have doné little more {than map the rough outlines of 
- some of themoreprominent features of a comparatively new 
and almost unexplorefl region. Some of its experimental 
‘problems are extremely-simple, others seem at present to 
present all but insuperable difficulties. And jt does not 
that any further application of mathematical 
can be safely, or at least usefully, made until 
. some doubtful @oints are cleared up experimentally, 
. The grand idea of the conservation, or indestractibility, 
of en :—pointed out by Newton tn a short Scholium 
a couple of centuries ago, so far at least as the 
of experimental science in his time enabled him to extend 
his statements :—conclusively established for heat at the 
very end of last century py Rumford and Davy; and 
extended to all other forms of energy by the splendid 
researches of Joule :—forms the groundwork of modern 


‘physics. . 

' ust in the of the chemist, every chemical 
REA ia merely a nhs nent of indestructible and 
unalterable matter; so to physicist, every physical 

* Abstract of the Rede Lecture delivered in the Senate Honse, Cambridge 
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was altogether otherwise with the transformations of 
energy. And itis possible that, Ħad it not been for the 
ly original devised by Carnot in kta 

we might not now have secured more than a 
fraction of the immense advances which science has 
taken during the last thirty years. 
For a transformation of heat we must have bodies of 
different temperaturek. Just as water has no “head” 
unless raised above the sea-level, so heat cannot do work 





then came to rest | except with the accompaniment of a transference from a 
as motionless orf hotter to a colder body: Carnbt showed that to reason 
an 


on this subject we must have cycles of o ons, at the 
end of which the working substance is pales ely to 
its initial state. And he also showed that the test of a 
perfect engine (ùe, the best which is, even thearetically, 
attainable) is sumply that it must be reversióle. By this 
term we do not mean mere backing, as in the popular 
use of the word, but something much higher—vix that, 
wh when working directly, the engine does work 
during the letting, down of heat from a hot to a cold 
body ; when reversed, it shall spend the same amount of 
work while pumping up the same quantity of heat from the 
cold body to the hot one. Asa reversible engine may be 
constructed (theoretically at least) with any working sub- 
stance whatever, and as all reversible engines working 
under similar circumstances must be equi t to one 
another (since cach is as good as an engine can be) it is 
clear that the amount of work derivable from a given 
amount of heat under given circumstances (f.e. the amount 
of transformation possible) can depend*only upon the 
temperatures of the hot and cold bodies employed. : In 
this sense we speak of Carnot’s Function of Temperature, 
which is as imperi ly connected with his name as is 





tion independent of the ies of any particular 
substance, Perhaps there is no term in the whole range of 
science whose meaning is correctly known to so few even of 
scientific men, as this common word tem It 
Foor aon think, be an eration to say that there 
are not six books yet published in which it is given with 
even an approach to racy. The form in which the 
definition ultimately came from the hands of Joule and 
Thorgson enables us to state as follows the laws of trans- 
formation of energy from the heat form, 

1. A given quantity of heat has a definite transforma- 
tion 


DEFINED as the ratio of the range through which the heat 
actually falls to Parone ool it might ‘fall—were it 
possible to obtain and employ bodies absolutely deprived 
of heat, 


~ This definition has two 
utmost amount of work to be got 





the ical Equivalent of Heat with that of Jotile. 
Buildi apon this work of Carnot, Sir W, Thémson gave 
the first absolute definition of temperature-——thatisadefini- _ 


2. But only a fraction’of this heat can be transformed ° . 
by means even of a perfect engine: and this fraction is ~ 
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water under similar circumstances of level. In this case the 
sea-level corresponds to what is called the Absolute Zero 
of temperature. [It is well to observe here that it is the 
potential energy of the water, not the quantity of water 
itself, which corresponds in this analogy to the quantity of 
heat. In this simple remark we have all that is necesvury 
to coreect Carnot’s reasoning in so far as it was rendered 
erroneous by his assumption df the materiality (and con- 
sequent indestructibility) of heat.] and, Temperatures 
thus defined correspond, as Thomson and Joule have 
shown by elaborate experiments, very closely indeed with 
those given by the air-thermometer—the absolute zero 
being about 274° of the Centigrade scale below the freer- 
ing point of water. I have made this digression as I 
shall have frequently to use the word temperature, and I 
shall always rare ae in the sense just explained. 

The subject of Thermo-electricity of course includes 
all electric effects a apa on heat, but in this lecture 
I shall confine myself to the produetion by heat of cur- 
rents in a circuit of two metals. 

The transformation of heat into the en of current 

electricity was first observed by Seebeck in 1820 or 1821. 
His paper on the subject (Berlin Ac., 1822-3, or Pogg. vi) 
is cularly interesting, as he gives*the whole history 
of his attempts to obtain a voltaic current from a circuit 
of two metals without a liquid, and the steps by which he 
was led to see that heat waf the active agent in producing 
the currents he eventually obtaingd. In this paper See- 
beck gave the relative order of a great number of metals 
and alloys in the so-called thermo-elegtric series, and 
showed that several changes of order occurred among 
them ag the temperature was gradually raised. 
ı In a note attached to this paper, Seebeck recognises 
that in this further discovery he was anticipated by Cum- 
ming (who seems, ın fact, to have made an independent 
discovery of Thermo-electricity). Cummjng showed that 
when wires of copper, gold, &c., were gradually heated 
with iron, the deflection rose to a paaximum, then fell off, 
and was reversed at a red heat. 


[Seebeck’s original experiment and Crfmming’s extension of 
it wee exhibited, ] 7 

You see that, keeping one of the copper-iron junctions 
at the temperature of the room and graġually heating 
the other, I produce a current which increases in in- 
tensity more and more slowly till it reaches a maximom 
then falls off faster and faster till at last- it vanishes and 
thereafter sets in the opposite direction. We are still far 
below the melting po of copper, yet further heating up 
to that point produces but little additional effect. The 
reason of this will be apparent from some facts to be 
described towards the end of the lecture. At the moment 
of maximum current the two metals are thermo-electri- 
cally Ne#iral to one another.—The temperature in the 
present case is about 280° C, 

Seebeck pointed out that bismuth and antimony (to 
the choice of which he had been led by a very curious set 
of arguments) were very far removed one anther in 
the series, and therefore gave large effects for small dif- 
ferences of temperature, This is still taken advantage of 
in the Thermo-electric Pile, which, when combined with a 
sufficiently delicate galvanometer, is even now by far the 
most delicate thermometer we possess, It has recently 
enabled astronomers to detect and measure the heat 
which reaches us from the moon, and even from the 
brighter fixed stars. In the skilful hands of Forbes and 
Melloni this instrument was the effective agent in demon- 
strating the identity of thermal and luminous radiations— 
a step which, as regards the simplification of science, is 
as important as the discovery of eto-electricity ; and 
which was completed by Forbes when he succeeded in 
polansing radiant heat. 

But when we come to look at this question from the 
point of view of transformation of energy, we have to ask 











where is the absorption, and where the letting-down of 
heat, to which the development of the current considered 
as a rise of energy is due. Very remarkably, an ri- 
ment of Peltier supplies us with at least part of the 
answer. Peltier showed that, given a metallic junction 
which when heated would give a currgnt m a certain 
direction, then provided a battery were interposed ın that 
circuit (initially at a uniform temperature) so as to senda 
current in that direction, the of the current cooled 
the junction, while easel of the current heated it. 
This, considering gle circumstances under which it was 
made, and the deductions since drawn from it, is one 
of the most inary experimental discoveries ever 
made, Water was frozen, in an experiment by Lenz, by 
means of the Peltier effect. 

Here then is a reversible heat effect, and to it we may 
reasonably assume that the laws of thermodynamics may 
be applied ; althoagh from the very nature of the experi- 
ment the reversible effect must always be accompa- 
nied by non-reversible ones, such as dissipation by heat- 
conduction, and by heat generated in consequence of the 
resistance of the circuit. The latter of these is in general 
small in thermo-electric researches, but’ the former may 
have large values. 

It is known from the beautiful experiments of Magnus 
that no thermo-electric current can be produced by un- 

al heating in a homogeneous circuit, whgtever be the 

iations of section—a negative result of the highest 
importance. Sir W. Thomson, to whom we are indebted 
for the first and the most pa AA application of thermo- 
dynamics to our subject, showed that the existence ôf a 
neutral point necessitates the existence of some other 
reversible effect besides that of Peltier. And even if the 
circuit varied in section, the result of Magnus, just referred 
to, showed that this could only be of the nature of a 
convection of heat by the current between portions of the 
same metal at different temperatures. Thomson’s reason- 
ing is of the very simplest chasacter, as follows :—Sup- 
pose the temperature of the hotter junction to be that of 
the neutral point, there is no absorption or evolution of 
heat there; yet there is evolution of heat at the colder 
junction, and (by resistance) throughout the whole circwt. 
The which supplies this must Re that of the heat 
in one or both of the e metals; but reasoning of 
this kind, though it proves that there must be such an 
effect, leaves to be decided by direct experiment what ig 
the nature and amount of this effect in each of the metals 
separately. By an elaborate series of ingenious expen- 
ments Thomson.directly proved the existence of a current 
convection of heat, and (curiously enough) of opposite 
signs in the first two metals (iron and copper) which he 
examined, In his own words, “ Vitreous Electricity carries 
heat with it in an unequally heated copper conductor, and 
Resinous Electricity carries heat with it in an unequally 
heated iron conductor.” This statemegt is fot very easy to 
follow. It may perhaps be more intelligible in the form :— 
In copper a current of positive electricity tends to 
equalise the temperature of the point it is ing at any 
instant with that of the point of the conductor which it 
has just left, s.e., when it passes from cold tg hot it tends 
to cool the whole conductor; when from hot to cold, to 
heat it, thus behaving like a real liquid in an irregularly 
heated tube. The effects in iron are the opposite; and 
Thomson therefore speaks of the specific heat of electricity 
as being thus positive in copper and negative in iron. 
He givesa very remarkable ogy from the motion of water 
in an endless tube (with horizontal and vertical branches) 
produced by differences of density, due to differences of 
temperatue, Here the maximum density of water plays 
a prominent part. Neumann has recently attempted, by 
means of the laws of motion of fluids, and the unequal 
expansibility of different metals, to give a physical ex- 
planation of thermo-electric currents. But, not to s 
of the fact that positive electricity is by him considered 


88 


as a real’ fluid, there are the fatal “objections that his 
method makes no provisijpn for the explanation of the 
Peltier, or of the Thomson, effect ; and therefore cannot 
be looked upon as having any useful relation to the 
subject, Similar remarks apply to the attempt of Aven- 
arius to account for thermo-electric currents by the 
‘variation with temperature of the electrostatic difference 
of potentials at th points of contact of different 
metals. 
` By employing the thermo-electric pile instead of the 
thermometers used by Thomson, LeQRoux has lately 
measured the amount of the specific heat of electricity 
in various metals, and has shown that it isgrery small, or 
altogether absent, in lead. Strangely enough, though he 
has verified Thomson’s results, he does not wholly accept 
the theoretical reasoning which led to thelr prediction 
and discovery. > fy, 
One of Thomson’s happiest suggestiofs connectèd with 
this subject is the construction of what he calls a thermo- 
. @lectric diagram. In its earliest form this consisted 
merely of parallel columns, each containing the names of 
a number of metals aganged in their proper thermo-elec- 
tric order for some particular temperature. Lines drawn 
connecting the positions of the name of any one metal in 
these successive columns indicate how it changes its place 
among the other metals as the temperature is raised. 
Thomson points out clearly what should be aimed at jn 
perfecting the diagram, but he left it meiely as a pre- 
liminary, sketch. e importance of the idea, however, 
is great; for, as we shall see, the diagram ‘when 
carefully constructed gives us not merely the relative 
positions of the metals at various temperatures, with the 
temperatures of their neutral points, but also gives graphic 
representations of the apache heat of electricity in each 
metal in terms of the tem the amount of the 
Peltier effect, and the electromotive force (and its direc- 
_ tion) fora circuit of any two metals with given tempera- 
tures of the junctions. IA short, the study of the whole 
subject may be reduced to the careful drawing by experi- 
ment of the thermo-électric di , and the verification 
of. Thomson’s thermo-dynamic will then be effected 
by a direct determination either of Peltier effects or of 
ecific heat of electricity at various temperatures, and 
iG comparison with fhe corresponding indications of 


8 
the Taam - 
_e The diagram is constructed so that abscissa: represent 
"absolute tem tures, and the difference of the ordinates 
of the lines for any two metals at a given tem ure is 
the electromotive force of a circuit ere m one of 
the hee ions being half a degree above, the other half a 
degree below, the temperature. - ee 
Fe will be seen by what follows that nothing but direct 
> measurement of the value of the specific heat of electricity 
at various ti tures can give us the actual form of the 
line representing amy parti metal ; but if the line for 
any one metal be assumed, those of all others follow from 
it by the process of differences of ordinates just described. 
So'that it is well to begin by assuming the atis of abacissæ 
as the line for a particular ‘metal (say lead, in consequence 
of Le Rouys result); and if, at any future time, this 
should be found to require change, a complex shearing 
motion of the di parallel to the axis of ordinates 
: bin put all the lines simultaneously into their proper 
‘orm, 
Thomson’s theoretical investigation may be put in a 
very simple form as follows :—Let us suppose an arrange- 
- ment of two metallic wires, one end of each of which is 
` heated, their cold ends being united, and in which the 
- circuit can be closed by a slidmg piece or ring, always so 
placed as to join points of the two metals which are at the 
same temperature 4 Let E be the electromotive force in 
the circuit, E the Peltier effect, and o, the i 
heats of electricity in the two metals. 
pleco be moved from points at temperature 7 to others at 
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£4.84, the first law of thermodynamics gives by inspec- 
tion the equation . . 
bE mJ (DO + o, — ra 32); 
and the second law gives 
: nT, 
i oe G) ogee “ 

These equations show a? once that, if there were no 
electric convection of heat, or if it were of equal amount 
in the two metals, the Peltier effect would always be pro- 
portional to the absolute temperature ; and the electro- 
motive force would be proportional to the difference of 
temperatures of the junctions ; so that there could not be 
a neutral point in any case. In fact, the lines in the 
diagram for all metals would be parallel: and, on the 
former of the two hypotheses, parallel to the axis of 
abscissee. 5 F 

Eliminating o,—o, between thegquations, we ha 


2 ES jz be. i 


Now, by the construction of the diagram, is the 


difference of the ordinates of the lines for the two metal? 
at temperature t. ence, whatever be the form of iht 
lines for. two matals, the Peltier effect at a junction at 
temperature f is always proportional to the area of the 
rectangle whose base is the difference of the ordinates, 
and whose opposite sidesis part of the axis of ordinates 
corresponding to absolute zero of tem This area 
becomes less anddess as we aa P on point, 
and changes sign (Le. ts turned over) after we pass it; 
the current being supposed to go from the same one of 
the two metals to the other in each case, 

ars electromotive force itself, being the integral of 
aE.. ae 3 
P7 between the limits of temperature, is proportional 
to the aren fimtercepted between the lines of the two 
metals, and ordinates dmawn tó correspond to the tempe- 
ratures of the junctions respectively. 

, the second of the preceding equations shows 
nae poten gra ; c heats in the two metals 
proportie to the absolute temperature and to the 
ifference of the tangents of the inclinations of the lines 
for the metal# to the axis of absclssm,. If we assume 
this axis to be the line of a metal in which the electric 
convection of heat is wholly absent, the measure of this 
convection in any other metal is simply the uct of 
the absolute temperature into the tangent of inclination 
of its line to the axis, Thys, if the thermo-electric line 
for a metal be straight, electric convection ig in it always 
pro onal to the absolute’ temperature; and it is 
tive or negative according as the line off to 
Infinit in the frst or in the fourth quadrants If the 
lines for any two metals be straight, and if one junchon 
be kept ata constant temperature, the electromotive force 
will a parabolic function of the temperature of the 
other jfwociicn—the vertex of the parabola being at the 
temperature of the neutral point of the two metals, and 
its axis being parallel to the axis of ordinates, 

For the benefit of such of my audience as are not 
familiar with mathematical terms, I may give an illus’ 
tration which is numerically exact, Let time stand for 
temperature, years corresponding say to degrees. Let 
the ordinate of one of the metals represent a man’s in- 
come, that of the other his i . The difference 
of these ordinates represents the rate of increase of his 
capital or accumulated savings, which here stands for 
electromotive force. As long as income exceeds expen- 
diture, the increases ; when income and expen- 
diture are (é.«.) at a “neutral point,” capital remains 
stationary, indicating, in this case, a maximum value ; ‘for 
in suc years expenditure exceeds income, and 
capital is drawn upon. P. G. Tare 

(To bs continued.) 
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ON THE SPECTROSCOPE AND ITS 
E - APPLICATIONS 
IX. 
Now let me state to you how the discovery 
mentioned on p. 12 was finally established *by 
Kirchhoff, In my notice of the spectroscope in the 
earlier articles, I had so muth to say that there were 


several details it was absolutely essential I should 
curtail One of these details was the scale by which the 
positions of the different bright or dark lines which are 





Fig. go. fn spot (Seer) Sone tha straws EEE 
, 

seen in the different spectra ara, registered, so that we 
may say that such a line occupies such and such a posi- 
tion, and such another line occupies such another posi- 
tion, with regard to something else. When Kirchhoff 
and Bunsen, two German chemists, were engaged in 
mapping the spectra of the eleménts—a research which 
at its commencement had nothing whatever to db with 
the sun—they came across this diffculty of a scale. How 
could they get a good scale? I have already referred to 
some very obvious arrangements that might determine 
the actual position ; for instance, the observing telesco 

may be made to move along a uated arc, so that by 
moving the telescope for the different rays and fixing it 
when in a proper position to see a particular ray, you 
might read off the index placed on the arc to a great 
nicety by means of a graduated vernier working on the 








Fig. §1.—Spectrum of sun-spot, (Young ) 


curve of the arc; or you may, by a modification of the 
tnstrument, use a reduced photographic picture of a scale, 
so that the thing to’ be measured and the actual scale 
would a in the field of view at the same time. 
Kirchhboif and Bunsen tried these methods, but they did 
not like them. Then it suddenly struck them that, as 
they made their iments in the day-time, they might 
use as a scale the black lines in the solar s which 
had not been known to change since the time of Wollas- 














jo who discovered them. When working in the day- 
ime, they had thus the solar s#ectrum visible in one half 
of the field of view of the telescope, which was easily 
managed by placing a reflecting prism over one half of 
fhe slit, as Is shown in the enlarged slit in Fig. 46, so as 
to light one half of the slit by the sun, afd the other half 
by whatever substance was under examination, With 
this arrangement they set to work avith infinite care, and 
made a map of the solar spectrum. Such was their pro- 





ete 


“Fig.” 5a T Spectram of r Corano  (Huggins.) 


posal : first to map the unchangeable solar spectrum, and 
then, having this unchangeable scale, about which there 
could be no mistake, always visible, ghey would be able to 
refer to the dark lines in it all the unknown phenomena 
they were about to investigate in the bright lines of diffe- 
rent vapours and gases. Having got this idea of the 
scale well into their minds, they were exceedingly anxious 
to,test this question, which, as I have told yay, was raised 
by Franchoter and many other men before them, of the 
asserted coincidence of the bright sodium line with the 
dark solar sodium lines; with a very delicate instrument, 
Prof. Kirchhoff made the following remarkable experi- 
ment :—“ In order,” says Kirchhoff, for these are his own 
words, “to test in the most direct manner possible the 
frequently asserted fact of the coincidence of the sodium 
lines with the lines D ”—(that is to say, of the bnght 
double lines of sodium in ene part of the spectrum, 
with the double line D of the solar spectram)—“ I ob- 
tained a tolerably bright solar spectrum, and broughi a 
flame coloured by sodium vapour in front of the sht I 
then saw the dark lines D change into bright ones.” 
That is to say, in the spectrum of the sodium which was 
burning in the flame were lines so exactly coincident with 
the two dark lines in the solar spectrum, that the biight 
lines of the sodium spectrum put*these dark lines out al- 
together, so that they seemed to vanish, as it were, from 
the solar s$ He goes on :—* In order to find on} 
the extent to which the intensity of the solar spectrum 
could be reduced without impairing the distinctness of 
the sodiunt lines, I allowed the full sunlight to shine 





Path. 2, Hydrogen at kimeapiere premere oy Solar Spectrum Lane 
F, 3, Spectrum of Surius; 4, Hydrogen ın vacuum tube. 
through the sodium flame.” Here he varies the experi- 
ment. In the first instance he used a very feeble beam 
of sunlight, but he now allows the whole glare of the sun 
to enter the slit, What was the result? “ To my astonish- 
ment, I saw that the dark lines D appeared with an ex- 
traordin degree of clearness,” That is to say, the 
lines which came from the sodium in the first instance, 
were sufficiently bright to entirely eradicate the dark lines 
from the solar spectrum, but the two lines D were now 
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so utterly powerless compared with the light of the sun, 
that they actually appeared as black lines, and coincident 
. with the two lines D in the solar spectrum. 
. . We have seen that the bright line due to the radiation 
from sodium ur can very easily obtained by 
placing some s$ in a colourless gas ¢, but if we 
now pass the continuous light coming from the carbon 
~ points of an electric light, or from the at pti lime- 
ght, through this e sodium fame, the will be 
that we obtain a black absorptioh ling on a ropnou 
; in precisely the same posi as the yellow 
line was originally, This is Kirchh crucial experi- 
INY at once determined not onlythat the dark 
line in the sun was absolutely coincident with the bright 
line of sodium vapour, but that, under certain conditions, 
bright, incandescent sodium vapour could actually be 
` made to absorb the 
its own m wz], then ex- 
chan e sunlight for the Drummond or oxyhydrogen 
lime-li gan that of all incandescent solid arid 
liguid = es, gives a spectrym containing no dark lines,” 
When this ight was owed to fall through a suitable 
flame, coloured by common salt (or chloride of sodium), 
dark lines were seen in the spectrum in the position of 
the sodium lines.” You may imagine that this conclusive 
experiment—-perhaps the most wonderful iment that 
has been made during the century—gave Kirchhoff fi 
for thought, and at once his genius travelled toa possible 
explanation of this strange fact he had observed ; a fact, 
às you know, entirely.in accordance with the previsions 
of Prof. Stokes, Dr. Balfour Stewart, and Foucalt. 
Kirchhoff said to PAE “I have now got the bright 
lines in the spectrum of the vapour of sodium coin- 
cident with the two dark lines in the solar spectrum. 
What does it mean?” eee the philosopher was 
not at fault, He said to hi —it is almost possible to 
“see the train of his reasoning in his memoire~“ Sodium 
has a most simple spectrim ; suppose I take the most 
complicated spectrum I can find.” He took for this pur- 
the spectrum of iron, which I think you will acknow- 
kae to be one of sufficient complication, for the 
spectrum is traversed by lines throughout its whole 
length, and I may@ell.yqu at once that no less than 460 
lines have been already mapped, and their positions are 
now thoroughly well known to us—as well known as the 
position of any star in the heavens. Kirchhoff tried the 
iron spectrum, and he-found, absolutely corresponding in 
ition in the and in width and darkpess to the 
Fright iron lines which he saw, black lines in the solar 
spectrum, He waited no longer ; he instantly convinced 
himself, and soon convinced the world, that he had dis- 
- covered this véry remarkable fact, that gases and vapours 
have.the pawer of absorbing those very rays which they 
‘themselves giw out when in a state of incandescence, 
- So that, if you take*sodium, and get its bright lines, and 
mark their positions on the screen, and observe a 
continuous spectrum, and int sodium vapour in the 
path of the beam, you will find black lines dbsolutely cor- 


responding with the bright opeg; that is to say, that the 
a Sapte has the faculty of entirel eating up, 
d otherwise 


absorbing, or stopping that light which 
Be cag cis Sener, In the case of iron, it is worthy of 
notice that when Kirchhoff made his discovery, he was 
only able to obtain a spectrym of iron consisting of some- 
naa Eh but gince then the spectrum of iron 
has mapped to the extent of 460 lines, and sure 
enough there are solar lines Sakae hme to nearly all 
the 4fo bri ht lines which we are able to get in our 

‘ratories. Not only was the bright line of sodium reversed 
or changed into a dak one, but it was soon found that 
the ljnes of other metals, such as lithium, potassium, 
strontium, calcium, and barium, could be reversed in a 
similar manne his grand discovery of Kirchhoff’s 
met with immediate acceptance, and with it you see at 


ight coming through d i 
Krako goes of: tiie oe 











once the explanation of the, wonderful black lines disco- 
vered by Wollaston, about which I said something in my. 
first lecture. The riddle of the’sun was read to a certain 
extent, and Kirchhoff read it in this way. He said :—~ 
“There is a solid or a liquid something in the sun, 
givitg a continuous ao om; and around this there are 
vapours of sodium, of iron, of calcium, of chromiug,. of . 
barium, of magnésium, of nitkel, of coppér, of cobalt, and 
aluminium ; all those are existing in an atmosphere, and 
are stop out the sun’s light. If the sun were not 
there, and if these things. were observed. in an incan-' 
descent state, we should get exactly these bright hoes 
from them.” Later researches by many distinguished > 
physicists have shown that the following terrestrial 
elements are present in the vaporous condition round the 
sun ~ 


I a ahs 6. Chromium. © 11. Cobalt. 

a. cum, » Nickel. 12. Hydrogen. 
3 Barium. C&pper. 13. Manganese, 
4 Magnesium. Q. Zinc. ” 14, Aluminium, 
5. Iron. 10, Cadmium. 15, Titaninm. 


Kirchhoff further imagined that he had reason to 
believe that the visible sun, the sun which we see—and 
we may take the suff as an examplo of every star in the 
heavens—was liquid, ‘ 

In the sun we have, first, a bright, shining orb, dimmed 
to a certain degree at the ; and here and there, over 
the sun, we see what ed spots, Kirchhoff wished, 
not only to connect his discoveries with the solar atmo- 
sphere, but was anxious to connect them with this 
dimming near the limb and the spots. He said that the 
solar atmosphere, to which all the absorption lines were 
due, extended far outside the and formed the corona; ` 
and that this dimming of the li was really due to the 
RA of this atmosphere, owing, of course, ` 
to the light of the-sun travelling through’ a much ‘greater 
length at the ljmb than at the centre of the disc. Further- 
more, he said that the syn-spots, which astronomers, from 
the time of Wilson, asserted to be cavities, were 
nothing but clouds Qoating in this atm ere of vapour. 
Such was the very boid hypothesis put forward Be of 
—an hypothesis which you see at once these. 
strange observations from Wollaston apn includin 
Franndofer’s observation of the spectrum of the stm an 
stara, and the brilliant ideas of Prof. Stokes, Dr. Balfour, 
Stewart, and others in other lands. A little simple ex- 

iment, made by means of a Little sodium ur and a 
of sunlight, with the powerful aid of a little prism, 

gave us this tremendous knowledge dbout distant worlds 
so immeasurably remote that it seemed absurd for men to 
try and grapple with any of the difficulties that are pre- 
sented to us. Su en, is Kirchhoff’s theory of the 
sun, which I hope I have been able to make clear to you.- 
There is a something—-Kirchhoff said it was a liquid—~ 
which gives us a continuous spectrum, and between our 
eye and that incandescent liquid surface there is an 
enorm: atmosphere, built up of vapours of sodium, 
iron, and so on ; and the reason that we get these dark 
lines is, that the. molecules of the substances named 
absorb certain rays, because when they are in an incan- 
descent state they produce them. This brilliant idea of 
Kirchhoffs was-soon carried, as you know, to the stars by 
Mr. Huggins in our own country. In Fig. 34 will be seen 
the s of two stars, Aldebaran and a Orionis (Betel- 
geak which are so distant that it is absolutely impossible 
to measure their distance from us. We know a great deal 
about oyr own sun, but these suns are so lost in the 
depths a me that it is quite impossible that we can get 
anything like a correct knowledge of their size, or know 
much of their belongings. By means of the prism, how- 
ever, we learn in a momenta great deal, In the first star 
we get three lines, due to the absorption of magnesium 
vapour, as we get them in the sun. We know, therefore, 
that magnesium vapour is present in the atmosphere 
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around that sun (Aldebaran) in exactly the same way as 
round our own. We also get some of the iron lines, the 
lines of sodium, and the lines of hydrogen, calcium, and 
a few other elements—nine ın all. At the base] of the 
diagram you see indications of the elements, with the 
bright lines of which Mr. Huggins has compared the 
black*lines which you see,in the spectrum of these 


heavenly bodies. By means of the star spectroscope and 
of the indaction coil, Mr. Huggins tested these lines, as 
Kirchhoff did in the case of the sun, by actually getting 


the vapour of magnesium visible at the same time in the 
spectroscope : and thus you see in a poment that there 
is no difficulty at all in determining their coincidence, 

have the two things brought so closely side 
by tide. If I had time I might remark on the 
presence of some elements here and the absence of 
others ; but there is one remarkable fact about this lower 
star (a Ortonis) which I must mention. As far as its 
spectrum goes, it appears that the fas hydrogen, which 
is a very important element in our sun’s atmosphere, as 
we gather from the great distinctness of the hydrogen 
lines in the solar aipa not only in our sun, but 
in a great many others—is absolutely absent, whilst mag- 
nesium, sodium, calcium, &c., are present. 

So far, then, you see that this little prism has enabled 
us to read a great many sgcrets of the sun and of the 
more distant stars; and we must acknowledge that 
Stokes’ and Kirchhoffs hypothesis is a very magnificent 
one, and we can but wish that there were more men like 
them, who, undismayed by the failure ef those who, for 
nearly a century before their time. had been endeavonrin 
to unravel these secrets, were still prepared to go on, an 
endeavour to find them out by means of a prism and a 
simple sodium flame. 

ow, astronomers—who, as I told you, from the time 

of Wilson had imagined that the sunspotsewere cavitles—. 
very soon began to quarrel with this hypothesis of Kirch- 
hofs, who said that the sunsppts, instead of being 
cavities, were really clouds floating in the atmosphere. 
They remarked, and I think with tuth, that to make 
such an assertion was altogether opposed to the evidence 
of the telescope. And I think I may say that the as- 
tronomers have now carried the day, for another line of 
independent research altogether—I mean the researches 
into the constitution of the sun by means of the spectro- 
scope—has come to the aid of the astronomers, and it 
looks very much as if we must still hold to the opinion 
that Wilson in his oh errana, now more than a century 
old, was perfectly right, and that Kirchhoffs analysis, as 
far as it deals with the sun-spots, is susceptible of im- 
provement, In the remarks I made in my former lecture 
on radiation in connection with the red prominences 
visible during eclipses, I drew your attention particularly 
to the hydrogen lines, and told you that the red flames 
are, for the most part, composed of hydr There the 
rism comes to our aid in a-very le way indeed. 
t is clear to you, I think, after what I have saig about 
pepion that the darkening of the sun’s surface, which 
we a spot, is really a thing about which the prism can 
tell us a great deal For instance, take a sun-spot, in 
which the usual brilliancy of the sun in the other parts of 
its disc is altogether wanting. There is not only great 
darkness here and there, but wonderful turnings and 
twistings and bendings of this solar envelope, which I 
have already told you Kirchhoff asserts to be a liquid 
one, but which I think a little consideration of Fig. 50 
will show you is more probably gaseous, or cloudy, than 
liquid. It is obvi I say, in this case that there was a 
great probability of the spectroscope being able to tell us 
something about this absence of light, for an absence of 
light means one of two things; it means either that there 
was a defect in radiation, or that there was some excess 
of absorption, and 1 may say that this difference—which 
T hope you now all y understand—really formed 








battle-ground between the English and French as- 
onomers until a few years agë, Long after Kirchhoffs 

experiment, M. Faye, a distinguished member of the In- 
stitute of France, went all over the work again, and de- 
€lared that the sun-spot was dark, because we there got 
the light, not from the brightly shining ehvelope, but from 
some feebly radiating gas inside the sun; that the sun 
was a gigantic bubble, the bubble being nothing else than 
the photosphere—the liquid sphere of Kirchhoff—the 
interior bemg copftposed of gas, wing at such an 
enormous tem re that the light we got from it was 
extremely feeble. You will see in a moment that, if the 
sun-spot were *really due to the radiation from gas, we 
should get from that sun-spot a selective spectrum, that is 
to say, a spectrum with bright lines. The English as- 
tronomers sgid: “No; a sun-spot is not due to de- 
fective radiation af all ; there is something over the bright 
portion of the sun which eats away the light:” whether 
the light was eaten away generally—whether, in fact, we 
had an instance of general or selective absoiption-—was 
not stated, but what they did distinctly state was, that the 
sun-spot was simply an indicatiom of absorption. So 
that, you see, here was a thing which a spectroscope 
might settle almost at once, provided always that a good 
sunspot could be obtained for the experiment. This was 
done in 1866. Fig. 51 gives an idea of what is seen when 
we cbeerre aal sunspot, and it is one whfth is full of 
meaning. Here isa very clear image of the solar spec- 
trum near the double line D, and alsothe double D itself. 
If it were possible to have given you the whole of the 
sun’s spectrum on the same scale as this, it would require 
an engraving yards in | but it would be almost 
impossible to make my meaning clearer than I hope I 
can do by this small portion; and I must therefore ask 
you to take for ted that the dark line which you see 
running along yellow portion of the spectrum would 
really run along the whole length of the spectrum, from 
the extreme to the extreme violet. is, then, you 
see in a moment, was an indication of general absorption ; 
that is to say, in the way in which the light is affected by 
i ee through the prism, we have the problem 

ed in an instant, that a sunspot js due to general 
absorption at all events. Furtker, $ observing the 
spectra of different ts, it was found that the spec- 
trum of the middle of tbe sunspot is much darker hae 
the outside. So that you see this simple experiment tells" 
us not only that the sunspot is due to general absorpti 
but that thege is more general absorption in the middle o 
the spot than at its edge. This is the way in which this 
little prism is able to deal with these great problems, 

- J. NORMAN LOCKYER 
(To be continued.) 





eee 
MIND IN THE LOWER ANIMALS 


I "RECENTLY received a letter from Mons, J. C. 
Houzeau, the author of the “ ctudes sur les Facultés 
Mentales des Animaux comparées a celles de PHomme,” 
pupae at Mons, Belgium, in 1872, and feviewed by 

. Wallace in NATURE of October 10, 1872. The latter 
eminent writer asserts that M. Houzeau’s work “ contains 
a mass of curious facts, acute observations, and sound 





reasoning, which one entitle its author to take high 
rank among philosophical naturalists” (p, 471). I quite 
agree with in his estimate of M. Houzeay’s labours, 

tudes” on 


being depa to place his two volumes of “ 
a par with the works of Mr, Darwin; and with another 
work, which, while little, if at all, known in this country, 
deserves, nevertheless, the highest consideration at the 
hands of all interested in comparative psychology—the 
“Traité de la Folie des Animaux de ses Rapports avec 
celle de ’Homme,” by Dr. Pierquin, published in Paris 
(in a vols,), so long ago as 1839. 


» Should the attempt succeed even 


92 


-I need not say that any suggestions co from an 
observer of such experieace as M. Houreau deserve thé 
attention of the now many-earnest students of the subject 
of “ Mind inthe Lower Animals ;” and I therefore make 
‘no apology for bringing under the notice of your reader# 
certain remarks tontained in the letter aforesaid... , 

In the first place, M. Houzeau begs to direct attention 
to “ the high importance of sparing-—at least for observa- 
tion—what remains of anthropoid animals in Asia and 
Africa. It is my deep regret thege are none in the 

(Jamaica) ; 


country where I live “an&that I am thereby 





deprived of an opportunity to study them. They should 
be tamed, domesticated, and studied in their own climats— 
at home. The or instance, should be etuated 


in Guinea in domesticity. As I stated in my book, it 
does not appear impossible that apes might, Icarn to talk. 
ally, what would 


- not be the bearing and importance of it physiologically 


‘ horse, elephant, ant, and bee, I believe that were as men 
ecare b 


3 
direct the 


‘and historically? Could not some means of study be 
devised in the English colonies? To save the Anthro- 
poids from . destruction, and to promote the study of 
‘their mental capacity, is worthy surely of the earnest 
exertions of naturalists.” An 
I quite concur with him as to the desirability of edu- 
cating by domestication—so far as possible, and studyi 
the peal of such education in the anthropoid Ta 
indeed the Whole group of the Quadrumana, e knpw 
what hus been the result in the dog of centuries of asso- 
ciation with, and training by, man ; though even in that 
familiar animal we “do not yet know the extent of his 


- capabilities, because training in certain directions has 


scarcely been attempted. Man has, for his own ends, 
directed special attention and effort to the development, 
in the dog, of his power of scent, swiftness, vision, courage, 
watchfulness, and other qualities that render him useful in 
the chase, as a watch-animal, as a companion, and so 
forth. But no sttpilar persistent efforts have been made 
to cultivate, for “instance, his moral sense—to produce 
an animal good in a moral point of view—honest, affec- 
tignate, benevolent, conscientious, in the highest d: 
And yet that it is quite as possible to produce or educe 
greatness orgoodness gs physical swiftness or muscu- 
lar strength, I arf firmly perwuaded Nottithstan: all 
that has been said of superior intelligence of the 
estowed on the training of the moral qualities of 
many monkeys or as is given to the instruction of the 
pointer or setter; the homing pigeon por bullfinch, 
or talking parrot, or to thè training of e h Te- 
sults of a ing kind would be attained, or would be 
shown to be attamable. There are certain respects in 
which apes dnd monkeys more closely to man 
than do the dog or the other animals just mentioned : 
they? tentialides or capabilities of which some 
of the almost m&rvellous stories told us by reputable 
traveller-riaturalists give us but 2 glimpse. 

I cannot, however, discuss that or other subjects in 
comparative psychology here, hoping, ~a I do, to have 
fuller and more fi opportunity in a forthcoming 
volume of the “International Scientific Series ” of Messrs, 
H. S. King and Co. r . 

M. Houreau expresses that, at the present day 
the belief should be almost universal that, while all 
‘races and conditions of man have souls, the best of other 
animals have none. This is sialic fi matter of pure 

n which I must not now discuss. ButI may 
attention of your readers to a curious book pub- 
lished in Aberdeen in 1824, by Peter Buchan, entitled, 
-“ Scriptural and Philosophical Arguments or Cogent 
Proofs from Reason and Revelation that Brutes have Souls, 
and that their Souls are Immortal” The workin question 
is, however, now so that it may be difficult to obtain 
even a perusal of it. reader of German literature 
may also refer to a book on the same_ subject. by | 
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Schmarda, to which my attention was called some time 
ago by the late Professor Day, of St. Andrews. « 
M. Houzeau animadverts on the anomaly that the 
persons, from whom we should expect the most valuable 
evidence regarding the mental acquirements or capacities 
of “the lower animals—those who are habitually and in- 
timately associated with ,them—drovers and drivers, 
horsemen and huntsmen,’ shepherds and sportsmen, 
jockeys and grooms, butchers, and even veterinarians, are 
those, on the contrary, in whom we too uently meet, 
with the strangest ignorance or ps Chey would 
seem to be, as a rule, incapable of honestly observing and 
of making logi ‘inferences from facts observed ; instead 
of using their own eyes and reason, they permit themselves 


“to be blinded and befooled by obsolete tradition or fable. 


Notwithstanding the perfectly overwhelming bulk and 
variety of the literature of comparative psychology—or at 
least of the data on which it niy be founded, there are 
many points in the mental history of the lower animals 
that require and admit‘of elucidation by observation and 
experiment. If any person of ordinary intelligence— 
either abroad or at home—feels inclined to plead, as an 
excuse from contributing to the progress of com tive 
psychology, the Want of proper opportuni would 
commend to his consideration the example of M, Houreau 
as a noble one of the successful “pursuit of knowledge 
under difficulties.” He mod€stly describes himself as a 
traveller-naturalist : ang in the letter above ref to 
thus refers to the circumstances under which he collected 
the materials forethe two bulky volumes of Ætudes, that 
constitute one of the most important contributions yet 
made to the science of comparative chology. “It 
was rather occasionally that my attention was called to 
the subject of the ‘Mental fi ies of animals, having 
beensalmost exclusively enga; paan to my sojourn 
in America, in astronomical and geographical pursuits. 
Still the subject was pressed upon me when, in the wil- 
dernesses of Texas and Northern Mexicd, Thad to live 
in the open air, in the constant company of domestic 
animals and in else prosimaity to wild ones ; far away,” as 
be says, “from the European field of labour and even 
from intellectual resources,” in a foreign wild land, without 
the means of literary er scientific reference, Under cir- 
cumstances, im a word, most unfavourable to such a publi- 


cation, he has nevertheless produced a work that would 


do honour to any of our own savans, with all the appliances 
of our large cities, large societies, and large libraries at 
their command. W. LAUDER LINDSAY 

è : 








NOTES 
Frer admission to the leciures and courses of practical imn- 
struction in Chemistry, Physics, Mechanics, and Biology at 
South Kensington will be granted to a limited number of Teachers 
and Students of Science Classes under the Science and Art De- , 
partment, who intend to become Science Teachers, The selected 
candidates will also receive a travelling allowance, and a main- 
tenance allowance of 1/ 1s. per week, while required to be pre- 
sent in London. The course in Chemistry will commence in 
Ogtober, and end in the following June. The course in Biology 
will commence in October and close in February or March. 
The course in Physics will commence about February and close 
in June. The course in Mechanics will probably commence 
about February and close in June, Students are required to 
attend from 9 or 10 a.m. to 4 or 5 P.M. daily, in addition to the 
time required In the evening for writing up their notes, &c. 
Candidates for these Studentships must send in their applica- 
Hons on Sclence Form No, 400, coples of which may be 
obtained on application to the Secretary of the Science and Art’ 
Department. For the courses in Biology and in Mechanics somo 
power of drawing is essential, and no candidate will be ad- 
tallted who cannot show that he has acquired sufficlent power, 
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Tux folowmg courses of instruction of Science Teachers in 
connection with the Science and Art Department will probably 
bo organised this summer .—r. Chemistry, Inorganic, 2, Che- 
mistry, Organic, 4 weeks, commencing July 1, Prof Frankland, 
F.R.S. 3 Magnetism and Elechicity, 3 weeks, commensng 
Jone 2@ Prof. Guthne, F.R.S. á Heat and Light, 3 weeks, 
commencing July 17, Prof. Guthne, F RS. 5. Botany, 4 weeks, 
commencing June 24, Prof. Thiselton Dyer. 6, Mechanics, 
4 weeks, commencing June 25, Prof. Goodere, 7. Geometrical 
Drawing, 3 weeks, commencing June 26, Prof Bradley. Before 
definite arrangements can be made, howeveg, ‘it is necessary to 
know how many Teachers can and will take advantage of the 
courses; and therefore all Teachers who wish to attend are 
required to fill up and return a form (Science Form, No, 500), 


which may be obtained by application to South Kenmngton. If, 


mone Teachers apply to affend than can be accommodated at 
any course, those will be selected who hive passed the highest 
examinations—in which the result of the present May Examina- 
tion will be counted—and have had the most successfal classes, 
The Teaches who are selected, and who attend one or moe of 
the comses, will receive 2nd class"railway fare and jos. a week 
while in London. 


In connection with St. John®s College, Cambridge, there will 
be offered for competition, in Decemlyr 1873, an Exhibition of 
5. per annum for proficiency in Natural Science, the Exhibition 
to be tenable for three years ın case the Exhithoner have passed 
within two years the previous exnmination as required for can- 
didates for honours ; otherwise the Exhibition to cease at the 
end of two yeaix, Candidates will bare a special examination 
in (1) Chemistry, including practical work in the laboratory ; (2) 
Physics(vix., Electricity, Heat, Light); (3) Physsology. They will 
alzo have the opportunity of being examined if one or more of 
the following subjects :—(4) Geol 3 (5) Anatomy; (6) 
Botany ; provided that they give notice of the subjects in which 
they wish to be examined four weeks priog to the examination. 
No candidate will be examined ın more than three of these six 
subjects, whereof one at least must be chosen from the former 
gioup. Itis the wish of the Master dħd Seniors that excellence 
in some single department shoald be specially garded by the 
candidates, They may also, if they think fit, offer themselyes 
for examination in any of the classical or mathematical subjects. 
Candidates must send their names to one of the tutors fourteen 
days before the commeAcement of the examination, The tutors 
are the Rey. S. Parlanson, D.D., Rev. T. G. Bonney, B.D., 
and J. E Sandys, Esq, M.A. 


Fros Prof. E. D. Cope we have received the description of 
two apparently new fossil mammalian forms from the Eocene of 
Wyoming, which he places among the Carnivora. Mennyx 
o&tusidens forms, according to the author, s distinct family of the 
fissiped Carnivora, most closely related to the Canige, with 
weakly sectorial teeth, four of them being true molars (a marsu- 
pial character), and short, flattened, ungual phalanges in which 
there ae no Indications of collars for the reception of the nails 
themselves- Syneplothernim lanius may be a Carnivore, fat 
the claws were flat, and the scaphoid of the carpus did not 
anchylose with the Innare, which shows that it belongs to a more 
geneialised type. It must be remembered that Prof. Marah has 
described very similar forms from the same strata. 


Masses, WILLIAMS AND Norgate have just issued the 
prospectus of a unique ard most elaborate work by Mr. Herbert 
Spencer, consisting toa large extent of the tabulated material 
which he has accumulated for his ‘Principles of Sociology.” 
In preparation for the laiter work, requiring as bases of induction 
lage accumulations of data, fitly mranged for comparison, Mr. 
Habet Spencer, some five years ago, commenced, the col- 














ion and organisation of facts presented by societies of 
ifferent types, past and presem. Though this classified 
compilation of materials was entered upon sloaly to facilitate 
gis own work, yet, after having brought the mode of classifi- 
cation to a satisfactory form, and after- having had some of the 
tables filled up, the 1esults appeared likely to be of such value 
that Mr, Spencer decided to have the undertaking executed 
with a view to publication: the facts*collected and arranged 
for easy reference nrenient study of their relations, being 
so presented, apat@rom hypotheses, as to aid all students of 
Social Sclence in testing such conclasions as they have drawn 
and in drawing ofhers, The work consists of three large divisions, 
Each comprises a set of tables exhibiting the facts as abstracted 
and clasufied, and a mass of quotations and abridged eatracts, 
othe wise 'classefied, on which the statements contcined in the 
tables are based, Tho condensed statements, arranged after a 
uniform manner, give at one view, in each table or succession 
of tables, the phenomena of ell orders which each society 
presents—constitute an account of its moi phology, its physiology, 


“and (if a soclety having a known historypits development. On 


the other hand, the collected extiacts, serving as anthorities for 
the statements in the tables, are (or rather will be, when the 
work is complete) classified primarily according to the kinds of 
phenomena to which they refer, and secondaiily, according to 
th® societies exhibiting these phenomena; so that each kind of 
phemonenon, as it is displayed in all societies, may be sepa- 
rately studied with convenience. The three divisions, exch 
thus constituted, comprehend thiee gioups of societics :— 
(1) Unerorlise! Societies; (2) Crilised Sociehes—Extinet o De 
cayed ; (3) Cevslized Societies—Recent or sill Flourishing. Sereial 
sample tables have been sent us, and as a specimen of the cls ss1- 
factory headings under which the immense array of facts are 
grouped, we shall give those belongmg to Table IX of Division 
L (“ Uncivihsed Races”), the Sandwich Islanders, one of the 
Malayo Polynesian Races, Furst are given their Inorgunic En- 
vironment (Climate, Surface); Organic Environment (Vegctal, 
Animal) ; Sociological Environment (adjacent trives}, Physical, 
Emotional, and Intellectual Characters. Then fo'low the tables, 
drvided into Structural and Functional, eadh of which us sub- 
divided mto Operative and Regulazive. The Sizuctural Opern- 
Uve ws again subdivided into Operative and Regulative; the 
Sunctoral Regulative is subdivided iato Political (Cr, [Do 
mestic, (Marital, Filial), Public}, Aft//ary), Ecclesiastical, and 
Ceremonial dAfntdatious, Funeral Rites, Lows of Intercourse, 
Habits and Customs). Under Functional, the Regulauve is sub- 
divided into Sentiments (4isthetic, Moral), Ideas (Srperitihons, 
Kuoroletige), and Language ; the Operative into Processes (Dis- 
tribubon, Exchange, Produdion, Arts, Rearing, &¢.), and Pro- 
ducts (Land- Works, Hatitations, &c., Food, Cfothing, Impe- 
ments, Weapons, Atsthetre Predicts), Under each final sub- 
division ample details are given. The value of suci a work to 
all students of sqclology, and of mankind generally, will be in- 
estimable, * 


Sık JostaH Mason, who has already built and® endowed an 
orphanage at Erdington, near Bumingham, at a cost of more 
than a quarter ofa million, has now arranged to erect and endow 
a Scientific College in Birmingham, for which will probably be 
expended atleast an equal amoun:. ‘Lhe Zreves gives the follow- 
ing details :—During his long experience as a manufacturer, Mi, 
Maton became deeply convinced of the want of and necessi y for 
“thorough systematic scientific instruction, specially adapted to 
the practical, mechanical, and artistic requirements” of the 
Midland distict, and to this want he has dete:mmed to devote 
a porton of his remaining property to supply, The institaion 
1s to be called “Josiah Mason’s College,” or “‘Jomah Mason’s 
College for the Study of Practical Sclence.” Regular systematic 
istracton is to be given in mathematics, abstractand applied phy- 
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sics, both mathematical and experimental ; chemistry, theoretical, 
practical and applied; the najural sciences, especially geology ang 
mineralogy, with thetr application to mines and metallurgy; 
botany, and roology, with special application “to manufactures 
‘eid physiology, sii spedal veiseaceto ths lawr of healith 
The English, Frerfth, and German languages will also be taught. 
The trustees have power to include mechanics ond architecture 
and all other Subjects necessary to carry out the objects of the 
founder. Mere literary education and inshuction are excluded, 
aswell as all teaching of theology and Ypbjects purely thed- 
logical, No principal, professor, teacher, dr other officer of tho 
college is ever to be called upon to make any “yleclaration as to 
or submit to any test whatever of their religious or theological 
opinions,” nor are these in any wise to be considered elther as 
qualifications or disqualifications for holding any pffice, fitness to 
give the instruction required being the sole gnd only test. Pro- 
vision lg also made for giving lectures and opening classes Tor 
popular or unsystematic instruction, at which the attendance 
shall be open to all pascns, “without distinction of age; class, 
~ creed, race, or sex,” The founders object being to pro- 
mote the prosperity “of the manufactures and industry of 
the country, especially of the two towns so frequently named, 
the college will be open to qualified persons of all classes who 
have to rely on science, art, or manufactures for a livell- 
hood, ‘‘espe@ially the mote intelligent youth of the middle 
class.” Provision is also made, when tho. funds permit it, 
to provide instruction, for females as well as males The 


: mite selected for the collége is in the centre of the town, and 


the land is therefore of the greatest valne, and the generous 
founder has already laid ont upwards of 20,000. on the site. 
He has also conveyed landed property producing about 6oo/, a 
year, and there isa- clause in the deed in which he states it to 
be his intention to devote by his will additonal funds for the 
use of the college. The amount of this noble endowment 
cannot, therefore, be stated, asit will, of course, depend 
upon circumstances. Enough, however, has already bean done 
to render the ‘‘ Josiah Mason College” one of the most princely 


S SO ay ee ea 


ere eerste stile ok Papers s Mittheilungen will 
contain an interesting article compiled from the Australian 
Shapers, giving an account of a three monthy’ joumey during 
August, September, and October of last year into the interlor af 
Australia, by Mr. Ernest Giles, accompanied by Messra, Car- 
michael and Robinson. They struck off from the ronte of the 
overland telegraph at Chambers’s Pillar, about 133° 55’ E. long., 
and 24° 57 Selat, and -journeyed in a noith-west direction 
along Finke Creek, traversing ground which has uot hitherto 


” been explored. e They passed among long ranges of hills, lying 


in an east and west direction, and varying in height from a few 
hundreds to 4,000 ft, though few of the heights are appa- 
tently above 1,000 ft, At about the 24th parallel, in 133° N., 
they came upon multitudes of magnificent fan palms growing 
along the of the creek; they named the place tho 
‘Glen of P: ” Their journey in this direction extended to 
129° 55 W., and about 23° 10’ S, the utter sterility of the region 
and the want of water compelling them to tarn back. It was 
only during the last few days, however, of thelr western journey 
that water became scarce, The most characteristic vegetation 


- throughout was Spinifex ; Casuarina was also of frequent occur- 


rence. Travelling for about 100 miles in a southern direction, 
the explorers came upon an extensive salt marsh, apparently from 
Petermahn’s map upwards of 100 miles long and from 6 to 7 
miles broad ; Baron von Muller has named this Amadeus Lake. 


. After staying here for a few days, Giles and his companions 


struck northwards for about 40 miles, and then south-castwards, 
passing numerous creeks and s range of hills, “Gill Range,” 
f x 


re 
2 


and meeting the Finke again on November 16, not far from 
thelr starting-point. Altogether these plucky explorers travelled 
1,300 English miles, and have added considerably to our know- 
ledge of the interlor of Australia. 

Yuo‘r the name of “ Herbarium Mycologicum Ciconomi- 
cum,” F. Baron Thumen proposes to form a collection gf those 
parasitic fungi which are injurious (including, also, any that are | 
usefal) in. forestry, agriculture, horticulture, or in any other 
branch of industry. The specimens of each species will be 
labelled with the scientific name, diagnosis, and any needful re- 
marks, and, a iE be sufficiently numerous for a 
portlon to be i to microscopic examination. The col- 
lection will be ismed in fasciculi of fifty species, at the price of 
Mince thalent each, End may He obtäined, óf pis collector at 
Teplits, in Bohemie. 

Wr regret to learn that Mr. Louis raser, at one time promi- 
nently connected withthe Zoological Society of London, author 
of the “ Zoologia Typica,” and a profesional taxitermist of 
high repute, is suffering from destitution, in his ald age, in’ 
British Colambia. On April 7 last a communication was pre- 
sented before the megting of the Academy of Sclences of San 
Francisco an’ this subject by Mr. Henry Edwards, one of the 
members, and an appeal for asxistence was made to the friends 
of science. This was answered By contributions on the pert of 
several persons, but it is not stated to what extent. 

THR anniversary meeting of the Royal Geographical Soclely ` 
was held on Monday, Sir Henry ‘Rawlinson in the chair. Sir 
Bartle Frere was elected President, and the Earl of Derby, Sir 
H. Rawlinson, Sir R. Alcock, and Admiral Richards, vice- 
presidents, The retiring president, in his valedictory address, 
reviewed at some length the progress of scientific exploration 
during the past year. 

AT the request of Rear-Admiral Sands, the U.S 
Congress, at its last session, allowed en ‘appropriation for the 
purpose of completing and publishing the.catalogue of southern 
stars, observed by Giléiss in 1850-52, and the work is now being 
put in the hands of computers for publicatlon as soon as 
posible. Sa 

A LIGHT spoçk of earthquake was felt on the morning of 
April 14, at Goalparah, Assam. 

ADDITIONS to the Brighton Aquarium during the past week : 
Smooth Hound (Afwstefus vulgaris); Skate (Raya batis) ; Gur- 
nards (7rieva lyra); John Doréo (Zas grber) ; Scad, or Horse 
Mackerel (7rackurns trachurus); Lump-fish (Cyclopterus hen- 

pus); Turbot (Rhombus maximus); Common Carp (Cyprimms 
carpio); Gold and Silver ditto (Carassius auratus); Tench 
(Tinca oulgaris);, Herrings(Clupes Aarengus) ; S 

(dagwilla vulgaris); Sand-launco (Ammodyies lancea); Gar- 
fish (Baone valgaris) ; Zoophytes, Actixoleda dianthus, Twbu- 
laria indtasa, Sertularia cupressina, Obetia geniculata, Pleure- 

Tux additions to tho Zoological Society's Gardens during the 
past week include two Cretan Tbexes (Capra piada), presented by 
My T. B. Sandwith; a Macaque Monkey (Afacacus cynomal- 
gms); a Rhesus Monkey (Af. eritkraeus) from India, ond a 
Vervet Monkey (Cercopithecus lalandii) from South Africa, pre- 
sented by Mr. H. N. Hewett; a dark-green Snake (Zawemtr 
atrowiress). and n four-lmed Snake (Coluber quadrilinstus) from 
Malta, presented by Mr. C, A. Wright; a pig-tailed Monkey 
(Macacus nemertrinns) from Java; a Malabar Perrakest (Palae 
orms colnmbeides) from South India; an olive Weaver Bird 
(Ayphantornis capensis), from South Africa, purchased ; 2 Bra- 
xilian Tapir (young) (Zagırus terrestris) from South America 3 

a Harpy Eagle ( 2Arasetus karpyia) from South America, aepo 
sited; four variegated Sheldrakes (Tadorna verigata), and 
four ruddy Sheldrakes (T. radila) hatched in the Gardens. 
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i Paggendorf's Annalen der Physth und der Chemie. No. 3, 
1873.—This onmber commences with a paper by Dr. Oudemans, 
jon , on the influence of optically inactive solvents on the rota- 
to1y power of optically active sobitinces The anthor, employ- 
ing a Wild polaristrobometer and lime-light, experimented With 
cane-siar, cinchonin, brucin, phjorizin, and other substances, 
with water, chloroform, alcobol, ether, &c., as solvents. He 
unexpectedly found that the c rotatory power of cinchonin 
in various mixtures of alcohol and chlorotorm had not values 
entirely intermediate between those of cinchonin in either solvent 
seperately (which are f 21a° and f 228°). It rises to a mari- 
mum of over f 237° in a mixture of r0 per cent. alcohol and 
go per cent. chloroform. He further compared the influence of 
different solvents on the specific rotatory power of active sub- 
stances, with their solvent action, and he considers the greater 
values of the former property d with a greater solu- 
bility of the active su The namerical results are given 
in full.—Juliuns Thomsen continugs his ‘‘ Thermochemmche 
Untersuchungen,” examining, in piper, the affinities of 
the constituents of water, of sulphuretted hydrogen, of 
onmin and of carburetted hydrogen. He finds that while 
there is development of heat in the formation of marsh gas, 
there is absorption in the formation of ethylene and acetylene, 
from carbon and hydrogen, The author*gives a résumé of re- 
sults from the series of 1esearches here terminated (the affinity of 
hy to the metalloids), which ts some points of con- 
siderable interest.—In the nex paper Prof. Labunoff of Moscow 
calls attention toan error current in most teat-books on physics. 
The field of view ın a Galilean telestope is stated to depend on 
the size of pupil of the observer's eye, and to be measmable by 
the angle under which this will appear fromm the centre of the 
object-glass. This, be says, gives a value five or mx times 
smaller than the actual, which is duectly dependent on the size 
of aperture of the object-glass, He explaims and illustrates his 
new theory at some length,—F. Rudorff contributes the first 
t of a peper on the solubility of sealne mixtnies, and Ed. 
etteler continues his mathematical inqwry into the influence of 
astrocomical motions on optical phenomena.—-Among the er- 
tracted papers May be fied those by Edlund’on galvanic re- 
sistance, by Braun on direct photegrhphy of the solar protube- 
rances, and by Baumhaner on hygrometry in meteorological 
observatories. ° 


Der Naturferscher for April 1873, contalns a 
yaried and interestmg scientific 5 ae In Physics and 
Chemistry, there are short accounts of M. Jemip’s researghes on 
condensation of magnetism, Dr. Mayer's on measurement of 
sound, M, Cornu’s new method of determining the velocity of 
ight, Herr Feddersen’s paper on thermo-diffasion of , Herr 

asse’s on the nitrogen in albumenoids, Clerk-Maxwell’s 
lecture on action at g distance, &c. Herr Nasse finds that, in 
the albumen-molecule, one portion of the mtrogen is combmed 
loosely, another much more mtiimetely, and he sets himself to 
determine the proportion of loosely-combined to the entire 
nitrogen-contents, m various albuminous substances, Hs obser- 


amount of 


vations have an important physiological bearing. In biology 
roper, we may note a paper giving the results of Herr 
Bio mann’s recent study on nutrition, This author en- 


deayours to formulate mathematically the digestibility of fdod 
-stuffs. P. Secch’s recent communication on the solar pro- 
tuberances and spots is given, and there is a meteprological 
paper on the temperature of air in woods and in the open, de- 
scribing experiments by Herr Ebermayer: We may further call 
attention to a note on Baranetzky’s experiments on the period- 
leary of outflow of sap in plants, a phenomenon he finds hased 
on the periodical action of light. Geology, geography, 
technology, &c., are also represented in this Pat and the 
weekly + Elemere Mittheilungen ” furnish a number of well- 
selected saentic data. 








SOCIETIES AND ACADEMIES 
LONDON 

Geological Society, May 14. —Mr. Joseph Prestwich, F.R. S., 
vice-president, ın tho chair.—The following communications 
were reed.—*' On the genus Fuleccoryne, Duncan and Jenkins, 
and its affities,” by Prof. P. Martin Duncan, F.R.3.—In this 
per the author referred to certain minute fossils from the Car- 
qrous rocks of Scotland, described by himself and Mr. 
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Jenkins in a paper read before the Royal Society, as belonging 
po Hydroida, and most nearly bling the recent genus 
imeria, Wiight. He stated humerous specimens since 
recelved threw some farther light on the nature of these fossils, 
a especially that in all probebihty the base is not 
y cellular, but that the cellular appearance is produced by 

the growth of the real bese of the polype ovtr the cells of the 
Fenestella on which it grows.‘ Notes on Structure in the Chalk 
of the Yorkshire: Wolds,” by Mr. J. R. Mortimer.—In_ this 
paper the author described a “structure observable in 
chalk from Yorkshireyand elsewhere, giving it a striated a a 
ance. This suu had been ascribed Dr. Mackie and 
others to slickensid The author adduced reasons for doubt- 
ing the ical origin of these striations, and argued that 
they are of an o ic nature. He ascnbed them to corals, and 
remarked that similar strie occur in all limestone formations. — 
© On Platyst sclerocephalums and Paleospinax poisons, 
Egerton,” by Sir P. de M, Grey- on, Bart, M.P., F.R.S. 
—The two species pf fossil Fishes noticed in this paper were 
descnbed by the su in the 13th Decade of the Memoirs of 
the ims oes Survey, published in 1872. They are both from 
the Lias of Lyme Regis He now described some new specimens 
which add to our knowledge of their characters. An example of 
Platysiaguas shows the position of the d a which is placed 
very far back, ing a place opposite to the interval between 
the ventral and Ha fits, aiid the form of the trnnk, which is 
of nearly uniform depth from the occiput to the base of the 
dorsal The structure of the d fm was described in 
detail. The new specimen of Prlaespenax priscus shows espe- 
cifily the position of the second dorsal spine, wfich is placed 
over the goth vertebra, the first being on the 16th, the thus 
most nearly approaching the existing Cesfracien, which it also 
resembles ın its dentition. In other respects it seemed to-be most 
clearly allied to Acanthras.—‘' On a new genus of Silurian Aste- 
riade,” by Mr. Thomas Wnght, F.R.S.E.—The specimen 
described showed the ontline of a small Starfish, with a large 
disc and short rays, in a slab of Wenlock Limestone from Dud- 
ley. The outhne of the ten rays was described as marked 
out by the border of small triangular spines, the other plates of 
the disc and rays being absent. Each ray was termmated by a 
stemlike muluarticnlate process as eng as the ray, from towards 
the extremty of which spring slender lateral procerses, giving it 
a tufted appearance. This Starfish, which is in the collection of 
Dr. G: , is named by the author Zrichotaster Nunriforms, 


Zoological Society, May 20.— Dr. E. Hamilton, vice-pie- 
sident, in the chair —Lord Arthur R exhibited specimens 
of, and made remarks upon, the diffgent varieties of the Carp 

Cyprumus carpio) coluvated in the German fish-ponds.— Mr. 
clater offered some remarks upon the mosf interesting animals 
observed in the Gardens of some of the continental logic 
Societies which he had lately visitted—Dr. E Hamilton read a 
note ory of the extraordinary fecundity of the Chinese 
Water- (Hydropotes Inerntis).—Mr. H. E. Dresser exhibited 
rome rare birds from the Ural, amongst which wee the Smew 
(Mergus albelins) in down, nestlings of the Rustic Bunting (Am- 
bertza rustica) and several specimens of Lalljeborg’s Salicarta 
magnirostris, which last he believed to be identical with Acroce- 
phalus dumetoriens of India.—Sir Victor Brooke, Bart., read a 
pi on the African Buffaloes, which hg con@dered might be 
reduced into two species, Brdalus cafer and Bubalus piirnins, 
OF these the latter exhibited two varieties in the western and 
eastern points of ite renge, while the former appeared to extend 
from the Cape up the eastern coast to Abyssinia without any 
material variation.—Mr. St. George Mivart, F.RS., read a 
memoir on Legelemur, Cherrogaicus, and other leemurine forms, 
to which were a ded remarks on the Zoological rank of the 
Lemuroidea in natural system.—Mesrs. Sclater and Salvin 
communicated a paper on some Venezuelan Birds collected by 
Mr. James M Spence, amongst which were examples of two 
species believed to be new to science, and proposed to be called 
sororia and Cridiwrns cervéntveriris.— A communica- 

tion was read from Mr. R. Sminhoe, on the White Stork of 
Ja which he referred to a species different from the Cewa 
alba of Europe, and proposed to call C. doptana.—Mr. H. E. 
eae some notes on certnin oriental species of Eagles 


Royal Horticultcral Society, May 16.—General meeting, 
—Vuiscount Bury, M.P., premdent, m the chau.—The resigna- 
tion of the Asmstant-S was announeed.—The Rev. M, 
J. Berkeley, who was then to the chair, commented on tho 
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plants of interest exhibited. He called attention to i 

of Cytisns Adami, beheved to be a graft-hybnd, which 

upon the sume branches, bdèides its own proper intermediate 
flowers, the 'dimocated. very distinct flowers of its ig ame 
Tillandsia tonantka and a flowering specimen of Cheas 
revoiinia were also alluded to. 

Scientific Commattee.—Dr. J. D, Hooker, F.R.S. C. B., in the 
chair.—-Mr, Anderion-Henry sent cuttings from black currant 
bushes, the buds of which were swollen to an unusual size, bat 
aboitive. This was dueto the presence of a four-legged acarold, 
similar to those on lime and harel In ens near Greenock 
it was seriously affecting the cultivation oh the fruit; it is be- 
lieved there to have been im with ts obtained from 
the Low Countries. — A letter Mr, rew Murray to Mr. 
Berkeley was rend, dated Salt Lake City. Hésent an Oscilla- 
toria, which he bad found in a hot phuretted spring ; also 

imena oE ae) with peeled chains which 
ened the stones in the brooks — maas alen atten- 
OPER of propagatmg the vine Seas y 
ce were pan ted vertically in the in ona 
the uppermost d being completely covered with 3 to 4 
of so 
EDINBURGH 


" Royal Society, May 19. —Memoir on the placentation of 
the sloths, by Prof. Turner: After referring to the absence of 
any definite information on this subject in anatomical literature, 
the author described his dissection of the gravid uterus of a 
specimen of that es of two-toed sloth, which Petes has 
named C; ofmannt, Fis specimen was perfectly 
when it camé into his possession, and he had succeeded 
obtaining satisfactory injechons both of the foal and maternal 
systems of blood- His dissections have led to the 
following conclusions :—The of the sloth is not coty- 
ledonary, in the sense in which the term is employed to express 
the non-deciduate placenta sub-divided into distmct and 
scattered misses, as in the ruminants. In the fullest sense of the 
word it is a deciduate placenta. If the inference which has 
been drawn from Sharpey’s observations on the placenta in 
Afanis, vx, that it is non- uate, be carrect, then it is clear, 
if any value 1s to be attached to the placental system of classif- 
cation, that the scaly ant-eaters can no long be along 
with the sloths in the order Edentata, which order must therefore 
be broken up. The memoir concluded with some remarks on 
the affinities, as regards their placental form and structure, of the 
sloths to the other deciduate mammals, 


e Panis 


Academy of Scienc&s, May 19,—M. de Quatrefages, 
president, in the chair. —The followmng pipen were read.—A 
te on solar with an answer, by S. Respighi to M, 
ire and Father Secchi, by M. Faye. Vicaire m his late 
critique on M. Faye’s solar spot theory had asked how that 
author could comparo the barometric depresmons ia terrestrial 
clones which only amount to afew millimetres of mercury with 
the eno:mous lowenngs of the chromosphere which ought to take 
piace on. the solar Ae bat which are inadmisuble. M. Fa 
now replied tha? these d dopramona are facts long and carefully 
observed by Respighi, quoted a letter from hım on the ee 
ject. Wit to Secchi’s asaertlon that Respigh: had been 
deceived by the small size of his rea te (44 inches aperture) 
he pronounced the objection utterly in or, whatever might 
be the shortcomings of the telescope as regards minute detaıls, ıt 
could never make the chromosp appear rely low where it 
Ta in a aliy ai high Note on the m properties of 
PEAT studies of the Seine 
Pan TTE, A EAA lications, by Belgrand.—On the 
t pla ed 7 the abtan i ia the distribution of rock lichens, 
by. eddell—New observations on metallic de 


its on zinc, 
&c., and a new heliographic piocess, by M. C. Gomdon.— 
On an electro-diapason of contmuous movement, M. E 


Mercadier.—-On an electro-dynamic experiment, by MM. G. 
Planté and Alf. Niandet-Breguet.—On the actton of dry 


ammonia gas on ammonic mirte, by M. F. M. Raoult. . 


The outho: found that the liqnid produced by the action 
varles in composition with the temperature. At — 10° C., 100 
grammes of e nitrate abab 42°50 grammes of the gas; this 
gradually diminishes as the temperate rises until at + 29° 20°9 
gro only are retained and the product is solid, at 79° only 
o's gm. of NH, remain.—-On certain es observed in 
spectium iesearches, by M. Lecoq de Bolsbaudran.—On the 








preparation and properties of oxymalcic acid, by M. m pom: 


goln. = on the and deiivatives of nap:hylamine, 

‘ommasl.—On the different propylenic chlorides. and 
cation of the gaat -bands of chlorophyll; accidental 
ae nie M. J. Chantard. The author so the bands 


he ‘action of acids, alkalies, or other negan 
updh Ek ral chlorophyll. -—Observations on the regulation ol 


the magnetic com Caspari.—Experimental Re 
nee on ths eR changes on life, tenth 
note, by M. P. Bert.— Mineralogical 


meteoric irons (Holomdéres) in the Museum, 
Meumer. During the meeting an election to the vacant sest of 
the late M., le Comte Jaubert (Academecien libre) took place. 
Moe li Gont neries obtained 4; M. Bréguet,9; M Sedillot, 


a M Sete e and M. du Moncel, 1 vote. M. de la 
ie was accordingly declared elected. ` 


DIARY, 


{THUASDAY, May s- 
ee ean Lecture on Muscular Irntabdity after 








Rovat Scent ied at 
yEtomaic D 
SoctsTy oF A AR, at B.30.—Ballot for election of Fellows, 
ROYAL Imerrroriom, at y.—Light: Prof. Tyndall. 
FRIDAY, May x. 
Rovar Iwerrrutiom, at g —On tho Radiation of Ecat from the Aloon . The 
Karl of Rosso 
HORTICULTURAL SOCIETY, at 3 —Lacture, 
SATURDAY, MAY 31 
ROYAL [wetrrvriow, at 3 —The Hista] Method: John Morley. 
GEOLOGISTS AssociaTiom.—Excunmon to Fmchiey, 


MONDAY, Jouwn a 


ERTOMOLOGICAL Socurry, at 7. 
Royva Lwstrruriom, &t cess Monthly Moe:mg. 
TUESDAY, junr 3 


Cubes 
8t Vincent's: 


RoraL TUSTTEU TION, at 3.-Rgmon Archmology: J x Parker, 
WEDNESDAY, Jone 4. 
Microscorican Soctery, pt 8 


THURSDAY, Joxa s 
e Ae On tia ee arae Sironin e 
a will maad by Mer Ee Wi ae 
radar pie 
ROYAL Instrreriom, at 3.—Light: Pro€ Tyndall 
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Bwouwn.—The Art of Graftm, get Dadiog Baltet 
Elementary E: yJ B Jordan X a 
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—On Coal at komo and 


) —The Pimlosophy of Eralan (an Actoniar, Prize say): FY 
Lowno (Yan Voorst), 
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CONDENSED MILK * 


Ts importance of milk as an article of diet is so 

great that anything offered as a substitute for it, 
or that renders it more available as food, demands atten- 
tion, The composition of cow's milk is so nearly like 
woman’s milk that the addition of a little water and sugar 
may be said to convert the one into the other; hence the 
practice of giving cow’s milk to young children, and 
making it a substantial article of their diet long after they 
have cut their teeth and are able to masticate bread 
and meat. No incon#derable quantity of milk is also 
consumed by adults, and its nutritive effect is not ex- 
ceeded by any article of diet, as it contains all the consti- 
tuents that are necessary to the perfect nutrition of the 
human body, 

There are, however, several drawbacks in the use of 
cows milk which diminish its utility, lmit its use, and 
sometimes render it dangergus. One of the great draw- 
backs in milk is its lability to decomposition. The sugar 
it contains becomes acid, the c&scine separates- in the 
form of curd, and a fermentation ensues gvbich renders it 
unpleasant and sometimes even dangerous as an article 
of diet. The latter effect ‘13 seen more particularly in 
young children. During the summer months they suffer 
extensively from diarrhoea, and there is little doubt that this 
is largely due to the acidity of the milk which is given to 
them. Muk bought in the morning in London is fre- 
quently unfit to be-used in the -avening for the diet of 
infants. These changes in milk are hastened by the pre- 
sent system of bringing mulk to Londen from a distance 
in cans, by which means it is ESRR and ıts tendency to 
change hastened. 

Another drawback in the use of mük is ies labiMty to 
adulteration. Unfortunately the agent by which milk is 
adulterated, is easily accessible and can be detected with 
great difficulty. We cannot instruct cooks and poor 
people in the use ef lactometers and hydrometers by 
which the learned’ test muk: moreover, the natural 
liability of milk to vary 1s very great. Thus the quan- 
tity of cream in milk received by the Aylesbury Con- 
densed Milk Company -varies from 9 to 17 per cent. 
Dr. Hassell states that the cream given by the milk of a 
cow, the milk of which he personally inspected, was but 
4} percent. Although then all milk containing less than 
9 per cent. of cream may be suspected of adulteration, yet 
it may happen that a milk containing but 44 per cent. 
may be really not adulterated with water at all 

This varying quantity of cream also shows that even 
when milk is not adulterated it is liable to great varia- 
tions in the quantity of cream which may be taken as 
the measure of its utefulness as an article of food. 

Many attempts have been made to overcome these 
objections to the use of muk, and from time to time pre- 
parations of it have been sold by which freedom from 
acidity and adulteration are secured. The most available 
of these preparations have been those that submitted the 
milk to a process of evaporation by which more or less 
of the water naturally contained in milk is got nd of. By 
these processes the nutritive constituents of the milk are 
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getained ; the preparation s for some time, is easily 
conveyed from place to place, and by the addition of 
water milk, so to speak, is readily manufactured, None 
%f these preparations, however, seemed to succeed till a 
process for making what is called “ Condensed Milk” was 
introduced. Whether America or Europs has the honour 
of the invention we need not dispute here. It is now 
made in this courgry by thousands of gallons daily, and 
its manufacture p be witnessed on a large scale at 
Aylesbury. 

Although t&e process of evaporating mik may be 
regarded as an exceedingly simple one, the attempt to 
carry it out at Aylesbury on a large scale has developed 
a complicated machinery i in which steam power is exten- 
sively used ; 200° persons are employed, and the milk 
of 1,200 cows, each yielding 14 quarts, is daily eva- 
porated, The milk used is brought from farms in the 
neighbourhood in ordinary tin cans. Each can before it 
is sent to the factory is carefully tested by the taste and 
smell and the lactometer. Any doubtful specimens are 
set aside for re-examination or rejection. The milk is 
then passed into a vacuum pan, and the vapour thus pro- 
ddted ıs carried off and condensed and thrown away. 
When the milk has acquired a proper consistence It 18 
mixed with sugar. This addition of sugar is the dis- 
tinguishing feature of the condensed milk process. After 
this the milk is stil further condensed till it reaches 
the required consistence, and is run off into the little 
tin cans which are so -well known. The whole of 
these operations are carmed out with a regard for 
cleanliness, which would look almost fastidious if it 
were not known that a single parucle of decomposing 
muk allowed to get into the receiving pans might destroy 
the whole mass. Every can is returned thoroughly 
cleansed to the farmer who sends it, having been first 
suboutted to hot water, then to a jet ofsteam, and then 
rinsed out by a jet of cold water. 

The condensed milk thus prepared is of a semi-liquid 
consistence, and can be taken out of a jar with a spoon.” 
Several analyses of this milk have been made. The late 
Baron Liebig found that it contained— 


Water. . 22 44 

Solds . 77°56 
——— =. 
100°00 


The Lancet has more recently publishedgthe following 
analysis ; — 





Moisture . . 25'100 
petter fe . 1173 
es 4 : 1517 
Milk sugar. . 1 
Cane Sugar 29 3 e 
Ash oo. wi 2°30 
100‘00 


From these analyses it will at once be seen that the 
only perceptible difference between condensed milk and 
ordinary milk is that the former contains more sugar 
and less water than the latter. Both these things are 
necessary for attaining the objects for which condensed 
milk is manufactured, The diminution of the bulk of the 
water from 87 percent. in ordinary milk to 25 per cent. in 
the condensed secures diminution of the bulk of the milk, 
and thus renders transportation comparatively easy. The 
condensed milk is easily converted to the condition of ordi- 
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nary milk by the addition of either cold or hot water. 
The addition of the suga# is found to be necessary, in 
order to enable the other constituents to resist decompo- 
sition. Milk will keep any length of time when entirely 
desiccated, but by the process of drying entirely the milk 
loses its flavour and many of its properties, The semi- 
liquid condition of congensed milk prevents these changes, 
but in this state it is liable to decompose ; hence the 
necessity of additional sugar. 

The question arises as to whether th added sugar in 
any way interferes with the quality of the milk in 1ts rela- 
tion to the diet of infants or invalids. In comparing 
human milk with cows’ milk, we find that the latter con- 
tains more caseine and less sugar than .the former. 
Hence, when given to children it is customary to adda 
little water and a little sugar to make it like mother’s milk, 
This object is really effected by the addition of cane 
sugar to the condensed milk, and it may therefore be 
unhesitatingly employed in the nursery as a substitute for 
ordinary cows’ milk. 

After a personal inspection of the Aylesbury manufac- 
tory, and a full consideration of the whole subject, we are 
quite prepared to say that where good fresh cows’ milk gs 
unattainable, as it is almost practically so ın our large 
towns, there is no substitute for ıt equal to condensed 
milk. Nor is this a matter of theory ; hundreds of gal- 
lons are being used every day in London, and most of it 
underthe direction of experienced medical men. One 
medical man assures us that he has a healthy, fine-grown 
child of ten months that has never taken anything but 
condensed milk. 

-As the diet of invalids it may in some cases require 
watching when the action of sugar is injurious to the 
system: but in these cases mulk should be altogether 
interdicted. 

It is to be hoped that no disadvantage in the use of 
this agent has been ovewtooked, as the advantages of its 
use are 80 many and so obvious.” It presents a pure form 
ef milk in a condition in which it may be kept for any 
length of time, and is not injured by removal It is 
always at hand night and day, and by the gddition of 
cold or hot water can be converted into nutritious and 


wholesome food. E, LANKESTER 
e 








TME PHYSIOLOGY OF HAN 
The Physiology of Man. By Austin Flint, Jun, M.D. 
Pp. 470. (New York: D. Appleton and,Co,, 1872.) 


: WE have already had to speak in terms of high com- 
mendation of Dr. Flint’s comprehensive treatise 

on human physiology, as being written in a clear, methodi- 
cal, and judicial style, the statements made being care- 
fully weighed, and m most instances supported, by the 
best, if not the most numerous, authorities ; whilst the 
author has in many parts enriched it with the results of 
his own important, researches. The present, which con- 
stitutes the fourth volume of the work, is no exception to 
our remarks, It is occupied with the consideration of 
the nervous system, excluding the special senses, and 
gives a very complete account of that difficult and ex- 
tensive section of physiology, the study of which has 
engaged the attention of so many of the best workers ip 


all civilised countries during the past twenty years. Dr. 
Flint commences by a short résumé of the principal facts’ 
that have recently been made out in regard to the struc- 
ture of the nerve-centres and cords, and the mode of 
termtination of the nerves in muscle, gland, and skin; 
entering into the subject perhaps as far as is necessary in 
a strictly physiological work, the author taking Schultze’s 
article in the recently published “ Handbook of Histo- 
logy” of Stricker, Kolliker, and Robin as his guides. 
The first chapter concludes with an account of the recent 
observations of Vdit on the regeneration of the cerebral 
hemispheres after their ablation, which show that a large 
portion of these bodies may be reproduced, and that the 
organ may recover its functions to no very inconsiderable 
extent. ° 

The second chapter defils with the general functions of 
the motor and sensory nerves, and gives a very fair account 
of the history of the discovery of the difference in the func- 
tion of the anterior and the posterior roots, due promi- 
nence being given ¢o the claims of Walker, Mayo, and 
especially of Majendie. In speaking of the recurrent 
sensibility of the anterior roots, Dr. Flint is not satisfied 
with Brown-Séquard’s explanation that it results from 
the compression of semsory nerves distributed to the 
muscles during the spasm caused by the irritation of the 
anterior roots; būt inclines to Majendie’s and Bernard’s 
opinion that there are actually recurrent sensory nerves 
1n the anterior roots, on the ground that the pain is some- 
times apparently severe when the cramps are slight 
The rllations of the nervous system to electricity, and 
the rapidity of Serve conduction, with the means of esti- 
mating it, are ‘well and correctly given. ° 

The cranial nerves are next considered. In this section 
we think the authgr fails in his account of the deep 
origin of each nerve. He doesnot appear to have heard 
of or seen the papers of Lockhart Clarke contained in the 
Philosophical, Transactions (1858-67). Yet these contain 
by very far the most minute and the most accurate de- 
scriptions hitherto published on these points, and the 
importance of their relations to pathology would have 
fully justified more elaborate details. Thus, to take one 
point only, whilst speaking of the deep origin of the sen- 
sory root of the fifth pair of nerves, he makes no allusion 
to the very interesting facts described by Clarke of the 
internal connection of this root with the vagus and glos- 
sopharyngeal nerves in the grey tubercle, or caput cornu 
posterioris ; of the connection of its motor root with the 
glossopharyngeal nucleus and the fibres of that nerve, 
and with the fasciculus teres ; or, finally, of the connec- 
tion of the sensory root with the nucleus of the third 
through the intermediation of the grey tubercle, into 
wifich the sensory root penetrates. On the other hand, 
his account of the functions of the various nerves and 
their branches is given extremely well; the account of 
the chorda tympani, for example, being excellent; and 
the conclusion{at which Dr. Flint has arrived, namely, 
that it is a nerve of gustation, as well as a motor or 
stimulant [nerve for the submaxillary gland, being fully 
borne out by Lussana’s observations recently published 
in Brown-Séquard’s journal, and which, at the time Dr. 
Flint wrote, had not appeared. A very long section com- 
mensurate with its importance is devoted to the pneumo- 
gastric nerves, the action of which on the heart, larynx, 
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lungs, and stomach is given, with full reference to their 
remarkable inhibitory and depressing powers. 

In the description of the anatomy of the spinal cord, 
Dr. Flint takes Gerlach’s article in Stricker’s Handbook as 
his guide, and gives the following as the results of his 
own experiments, and those of others which he regards 
as most reliable. “The gray substance is probably in- 
excitable and insensible under direct stimulus. The 
antero-lateral columns are insensible, but are excitable 
both on the surface and in their substance, ie, direct 
stimulation will produce convulsive mqvements in certain 
muscles, which movements are not reflex and are not 
attended with pain. The lateral columns are less ex- 
citable than the anterior columns, The surface at least 
of the posterior columns is very sensitive, especially near 
the posterior roots of the nerveg The deep portions of 
the posterior columns are probably insensible, except very 
near the origin of the nerves.” Dr. Flint then proceeds 
to descnbe the functions of the grey matter, and of the 
several columns of the white, explaining and adopting 
the views generally accepted. The posterior white 
columns he regards, with Todd, as containing fibres 
acting as commissures between the several segments of 
the cord. 

The functions of the cerebrum are very briefly given, 
indeed, except in regard to Janguages they are not given 
at all, and for a reason that scarcely appears satisfactory, 
viz. that though their consideration is properly a part of 
physiology, the range of the subject is so extensive, that 
it is only treated of exhaustively in special treatises on 
mental physiology. This is much to be gegretted, as we 
feel sure that if Dr. Flint had attempted it, he would have 
succeeded in giving a veiy intevesting section upon it, 
The cerebellum he regards as the co-ordinator of the 
muscular movements, and he has coflected many patho- 
logical cases in support of his view. The last chapters 
are devoted to the sympathetic nerve and to sleep, The 
account of the sympathetic system enters freely ifto the 
consideration of the vaso-motor and trophic nerves, 
Upon the whole, this volume of Dr, Flint’s work may be 
regarded as a valuable accession to physiological litera- 
ture, and as giving*the results of modern research with 
such fulness, combined with accuracy, that the ordinary 
student will not require to look beyond its pages for any 
information on this important subject of medical know- 
ledge. We look forward with much interest to the 
next volume on the “ Special Senses,” which the author 
assures us is nearly ready. 








ne 

CLODD'S “CHILDHOOD OF THE WORLD” 
The Childhood of the World: a Sinple Acconnt of Man 
in Early Times, By Edward Clodd, F.R.A.S, (London : 

Macmullan and Co.) 

HIS genial httle volume is a child's book as to short- 
ness, cheapness, and simplicity of style, though the 
author reasonably hopes that older people will use it as a 
source of information not popularly accessible elsewhere 
as to the hfe of Primitive Man and its relation to our 
own. ` In brief chapters he states the principal points of 
the modern science of civilisation, discussing the con- 
dition of Prehistoric savages, the early use of store 
implements and the introduction of metals, the discovery 
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of other usefal arts, the evolution of -language the inven- 
¢ion of writing, &c, Having laid down this as a founda- 
tion, he then proceeds to his main purpose, that of 
explaining , the successive phases of mas belief, the 
‘working of inventive fancy in mythic Jegend, the rudi- 
mentary ideas of the lower races as to souls and their 
existence in a future state, the nature of deities, and the 
meaning of the worship offered to*them by prayer and 
sacrifice, Examiniag the religions of the less cultivated 
races of the worlg, he passes through them to arrive at 
doctrines which, regarding them as highest and surest, 
he turns all hig gift of earnest eloquence to teach. This 
book, if the time has come for the public to take to it, 
will have a certain effect in the world. It is not a mere 
compilation from, the authors mentioned in the preface, 
but takes its own ground and stands by and for itself. 
Mr. Clodd has thought out his philosophy of life, and 
used his best skill to bring it into the range of a child’s 
view. Why, indeed, should not chjldren be taught their 
elementary philosophy of nature at the modern level? 
Why should they not begin to shape their lives by the 
best theory of the world, and their own place and duty in 
it, which their parents can accept? Thoughtful children 
wl take in most of the facts Mr. Clodd works on, and 
his ideas will open many doors in their minds, leading 
into regions to be more fully explored years later. Much 
of the book, ıt is true, is beyond a child’s unhelped 
understanding ; not that the words are too hard, but that 
the ideas are. Its story is anytbing but “a tale of little 
meaning tho’ the words be strong;” its simple lan- 
guage has often to convey thoughts too abstract for easy 
assunilation. Yet there is no harm in this, for the best 
children’s books are those whith in part engrave know- 
ledge on their minds with finished accuracy, and in pait 
only stamp roughly impressions which will, take their 
sharper lines another time, 

“The woild is growing daily more alc to the fact that 
the history of man and man’s ideas, with all the problems 
of belief and duty which can be nghtly treated on a hi 
torical basis, have been shifted into new places a 
altered into new forms by the modern sciences of the 
World aod Man. At this present time there are num- 
bers of parents and teachers to whose views such a 
modern “Religio Medici” as Mr. Clodd, offers 1s con- 
genial, and who distinctly want a book like his to teach 
out of, The need is all the more felt, because so many of 
the topics treated are among those whare both theology and 
science put forward claims to speak with authority, while 
the adjustment of these claims has been mostly attempted 
by the class Of writers who may be called “ reconcilers.” 
But educated people now distrust the meghod of these 
writers as vitiated by foregone conclusion, and it is more 
and more felt that the great problems of humanity must 
be dealt with by men who do not shape their evidence, 
but let their evidence shape them. Mr. Clodd, at any 
rate, is no “reconciler.” It is evident that his religious 
feeling has come into real union with his positive know- 
ledge, and that this act of mental chemistry has gene- 
rated doctrines which are at once his theology and his 
philosophy. These doctrines. it ıs not the office of this 
journal to discuss: nor, considering how far Mr, Clodd 
adopts (of course with due acknowledgment) evidence 
and theories from the heavier volumes of technical ethno- 
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logists, my own included, would it be convenient for me 
to enter into detailed arguiment on his ethnology. I need?’ 
only mention as points to which exception is likely to be 
taken, Mr, Clodd’s easy passing over of the really serious 
~ difficulty, what became of the bones of the Drift-men and 
Cave-men, and his too confident expressions as to the first 
habitat of man, and the Origin of Languages. This said, 
what is left for me is simply to announce his work, help- 
ing to make it known to the class Af readers who are 
waiting for it. N E. B. TYLOR 
e 








OUR BOOK SHELF 


Notes on Natural Philosophy. By G. F. Rodwell, 
F.R.A.S., F.C.S., Lecturer on Natural Philosophy in 
Guy’s Hospital and Science Master in Marlborough 
College. (London: J. and A. Churchill, 1873.) 


TuHIs useful little work is an enlargement of Notes 
which the author had prepared for the students attending 
his lectures at Guy’s Hospital The title is papi a 
little too wide, as the book -contains no reference to 
Sound and but a scanty treatment of Light, polarisation, 
for example, being not even mentioned. These omissions 
are explained in eee as caused by the adaptation 
of the notes to the “Preliminary Scientific” Examination 
at the London University. We are quite however, 
the author will agree with us that students for this exami- 
nation will have to supplement their reading by some 
rather stiffer work than we find here. As an introductory 
text-book for this examination it is quite the best we have 
seen, the author bee oe avoided that atrocious 
system of giving candidates only just such knowledge as 
may help them to scrape through an examination. The 
evidence of conscientious labour which is conspicuous 
throughout the book makes us the more regiet the incom- 
pleteness of these Notes. Even of the subjects treated it 
is obvious that in 160 pages, only the barest outlines of 
natural philosophy can be given. The “ Notes” therefore 
chiefly consist of Tecid apd concise definitions, and every- 
where bristle with the derivations of scientific terms.. To 
this latter point the author has devoted much labour and 
thereby done good service to science; though on the other 
band we cannot help thinkang Mr. Rodwell runs a fair 
chance of being accused of pedantry by his frequent use 
of Latin quotations. One or two little points needing 
correction catch our eye. Fig. 18 is printed upside down; 
amidst all the derivations we do not see the meaning of 
the terms givefi to different thermometric scales ; here as 
in some other books cobalt is erroneously stated to be 
attracted to a magnet even at the highest temperature. 
As this seems tobe a frequent error we will give 
Faraday’s own words on this matter: they are to be 
found on the very last page of his “ Experimental Re- 
searches in Electricity.” " By greater elevtion (of tem- 
ture) nickel first loses its distinctive power at about 
35° F., thensiron at a moderate red heat, and cobalt at 
a Pr higher temperature than either, near the melting- 
int of erpe There cannot be a doubt that this 
ttle book be of use to science teachers and science 
students. 


Transactions of the Norfolk and Norwich Naturalists 
Society, for 1872-73. (Norwich: 1873.) 


THIS little volume contains some excellent papers. The 
president, Dr. Beverley, in bis address, suggests, rightly, 
we think, that members of such societies ought, in ther 
researches and pa never to lose sight of the views 
and opinions usually associated with the name of Darwin, 
and very justly says that “the origin of species, the 
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theory of evolution, and other Darwinian doctrines, can- 
not be pioved or disproved by newspaper controversy or 
theological discussion.” The first paper is by Mr. Howard 
Saunders, F.Z.S., on the Ornithology of Spain, which is 
followed by a short paper on Vanessa Antiopa, by Mr. C. 
G. Barrett. This is followed a long, com- 
puen, and well illustrated list of Fungi of Norfelk, by 

r. C. B. Plownght, M.R.C.S, The president, Dr. 
Beverley, also contributes a paper on the edible fungi of 
Norfolk, in which he draws attention to the great value 
of this much neglected source of nutritive food. There 
is an interesting paper on the Oter, by Mr. T. Southwe'l, 
F.Z,S. The two ldst papers are, one on the “ Wild Birds 
Protection Act,” by Mr. H. Stevenson, F.Z.S., in which 
he pomts out the many obvious holes in the Act and 
adds a list of “ wild birds,” containing the most common 
provincial names by which they are wo in England 
and Scotland; and Nols on the®Mammalia of Norfolk, 
by Mr. T. Southwellp This society deserves the greatest 
credit for the important work its members are doing. 
They are making a praiseworthy, and so far a successful 
effort, to publish a fauna and flora of Norfolk. Already 
there have been prepared a list of the Mammalia and 
Reptilia, the Land, Freshwater, and Marine Shells, and, 
as we have above said, a list of the fun These will be 
followed by the Fishes, by Dr. Lowe; the Birds, by Mr. 
Stevenson (author of “ The Bifds of Norfolk) ;” the Flow- 
ering Plants and Ferns, by Mr. H. D. Geldart ; Lepidop- 
tera, by Mr. C. G. Barrett ; all of which, we believe, are in 
hand, and will bespublished as the society finds funds to 
print them. Such a society deserves the t encou- 
Tagement, and it is a pi t it should be hindered in its 
good work for want of funds. This ought not to be ina 
county lke Norfolk, and we are sure that the intelligent 
inhabitants of that county only need to be made aware of 
the value of the york the society is doing, to come forward 
and lend it a helping hand. This they will best do by 
becoming members and, taking as active an’ interest in 
the work as their circumstances permit. The society 
ought to take effec means of making its aims and the 
value of its work be known throughout the county. 


Birds gf the Humber’ District. By John Cordeaux, 
e 
(Van Voorst.) 


MR. CORDEAUX is so well known as a careful and trust- 
worthy observer of nature, that any work on his favourite 
subject, from his hand, must be read with interest. A 
residence of ten years in the district ef which he writes, 
comprising North and Mid-Lincolnshire, and Holderness, 
has enabled him to gain a thorough famillarity with the 
times of pppeerence and departure of the birds which 
visit it. ese points he has noted with great pains and 
precision, as is proved by the fact that he has Dea abla 
clearly to trace the pomts of the district at which each 
of the migratory birds enter and depart, most doing so 
from the sea-coast, the grey wagtail, cuckoo, and common 
dotteril, “being the only exceptions. The sections, of 
considerable lee devoted to the dates on which to 
expect the various wading birds, and the conditions of 
weather which cause these to vary, will be of great interest 
to sportsmen in the locality ; the woodcock, snipe, and 
poe receive the fullest attention. Among the rare 
irds"that are recorded as having been met with formerly, 
or of which one or more specimens have been shot lately, 
we find the cream-coloured courser, Macqueen’s bustar 
(the only British campie Tengmalin’s owl, and the 
tawny pipit. Most extraordi of all is a jacamar in 
the collection of Canon Tristram, which was shot in 
1849 by S. Fox a gamekeeper, near Gainsborough ; as 
the author remarks, “it must ever remain an ornitho- 
E Hin puzzle how ıt could have reached this country.” 
e recommend this excellent little work to all ornitho- 
logists and sportsmen, 
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LETTERS TO THE EDITOR 


“Lhe Bitor does mot held kimsdfrapansibl for opinions expresud 
by Ais correspondents, notice is taken of anenymcus 
jons, ] 
Permanent Variation of Colour in Fish « 


A @uxsrion of some interest is raised by a letter published 
by Mr. Supilo Eenh ia Naturg, voL vlii. p.25. Itis stated that 
a Plaice, now in the Brighton Aquarium, has ‘‘the posterior 
halt otita qader rertacs; nmally wito coloured 0d, spotten ai 
brilliantly as the upper one; the line of demarcation between 
these two colours again, though ainnous, is most abrupt,” and 
ie writer proceeds to pay that; on- tie Darwinian theory, this 

remarkable instance of reversion‘ the 
being denved from ancestors oi corr 
Ae symmetry, and an equal degree of coloration 


First, as to the fact Sa sampie OF rich doloùring among te 
Plenronectida are not very arp rete occur most 
frequently in the Flounder (/¥esrenkies Pagan Beet Plaice 
(P. platessa). Sorietime it 13 the napper furace waich is thus 

affected—--more or t being purely te, a specimen 
now before me the colouring of the upper sarface occurs upon 
the under one in numerous blotches of various sizes, and this 
mode of distribution is not uncommon. *In every instance that 
I have heard of, the line or lines of demarcation, when they 
enst, are such as your correspondent describes, but, ın extreme 
cases, no such line is present—the whole of one surface ha 
unitormly assumed the colouring of the other. Such an 

ing may occur either upon the upper or lower surfaces ; 

the fish in the former ease being entirely white, and in the latter 
aney brown. 

rationals offered by your correspondent, although en- 
gaging, is not unopen to cribclsm For nothing can be more 
evident to Darwinists than that the colouring of the Pleuronectidae 
has been acqured because of its protective adaptation to their 

form and habits. But it is difficult to sen how such 
colouring could have conferred proteation upon therr free- 
dearer ancctton, 10 unless we make the high! ene 

on that common progeditor was 
of the habits to, be* contracted by its eae 
exis open to us, viz. that the unmodified 

progenitor adop through natural selection, the habit of I 
on its side head of its orginal sandy colour. As this view, 
however, will be rejected by all who know how much easier 
colour is to modify than t or structure, we are compelled to 
adopt the suppomtion, as being the most probable,*that the 
coloration of the FYetrronectida is the result and not the cause of 
their form, and has, therefore, been acquired during the process 
of their flattening. 

Al h, bowers) we cannot, without gratuitous supposition, 
imagine unmodified ancestor of the group in question 
was coloured pais like his progeny, there is still one other 
hypothesis by which starina mieti be called iq to explain such 
instances as that adduced by your correspondent. Whatever 
may have been the cause of the flattening taking place, 
it is not likely that the initial variations (whether these were 
sudden and comuacable: or ual and slight), ted nearly 
20 great a modification as which: we Gow olecrre: Darke 
these initial stages the partially modified individuals may ue 
lain indifferently on ether mde, and so have acquired protective 
colouing on both, As the flatt however, procéded (from 
whatever cause), and the bones tof skull, etc., became more 
and more contorted, the new exigencies of the case might have 
camed the left side to be more and more usedas a ventral 


until its colouring, B peng of no further use, was alfowed 

ea b to disappear view the deviations from the 
normal ealoun Wate which now occar would be 1eversions, not to 
the bilaterally-symmetzical ancestors of the flat-fishes, bat to thar 
i ed o , And, if this view were tenable, it 
might w some hght upon the othe wise inexplicable fact that 
some species of PYerrenectids are normally reversed—ze. the left 
aide instead of the right, constituting the upper surface-—while 
in both kind of species individuals often occur which ere reversed 


with reference to their type. 
As however, this exp rather far-fetched, and, more- 


in aire 
there is only one h 


over, fails to account for the appearance of the te white 
and the wholly white peaa ye is best, I 
think, alt to abandon the reverston th 


Another, Gade y cue, WRG a one ase oak 
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the occurrence. of abnormally reversed fish as an un- 
that a cross between a 
same species mught pie- 
ent’s Jetter—the 
een the two 


e en ht, d 
we 
prea! and a Dust EE HETE of 
sent the sppeatancs described in your ones 
mt th sinuous line of demarcation 
or ig or which always attends the of this vanation, 
being peccisely analogous to that which obtains in higher 
animals when Jette: Moreover, the abnormal coloration 
of most tent occurrence in the Flounder and Plaice— 
which are the most uently reversed——and the occasional 
appearance of the iam w e and entirely brown vatieties, are 
just rina facts wo anticipate were this erplinanon the 
correct one. Ofcourse it may be objected abnormal 
colouring is net of nearly so uent occurrence as abnormal 
reversal, but when we remember how atterly ignorant we are 
regu ding the causes which determine reversal in the ZYenrona- 
£, the blending or non-blending of colours in all animals 
when crossed, Te honid not lay too much stress upon this ob- 
ection. 
i The truth or falsehood of this explanation would admit of 
experimental test on the part of the Brighton Aquarium 
kar Me ls Should they, however, undertake such, they must 
not rest satisfied with mere simple crosses, however nameious, 
aa also try atiota cor complex and recipgocal ones. The picbald 
ey be crossed with several normal and 
laice. Shonli all their experiments prove unsuccessful, 
they would still be interesting as tending to throw us back upon 
the only re explanation, viz. that all these instances of 
rmal coloration are independent and go affording us 
far the most striking of the many examples in the animal 
kingdom of the tendency towards bilateral symmetry which ab- 


normal colouring frequently presents. 
Dumkaith, Ross- May 15 GEORGE J. ROMANES 


Venomous Caterpillars 


Tax concluding words of Mr. H. S. Wilsan’s letter in 
last number only reiterate the truth of a fact. Nearly all Brush 


thesia chryserrhea is the greatest delngaeni i in this respect ; and 
some years since J suffered intense agony after collecting the 
pupæ of this species. The hairs of tho caterpillar are woven 
mto the cocoon and the web surrounding it, and I recommend 
anyone in search of a counter-irritant to mb his face and neck 
with his hands after collectmg thes®pupe. The result, althongh 
painful, will be edifi and admonitory. The hairs have no 
effect upon the harder of the palm of the hand and 
and I believe (with most entomologists) that their action is pmely 
mechanical, #.¢ they pierce the tender skin in multitude, A 
precisely mmilar, though less severe, effect 1s caused by the hairs 
of some Boraginaceous plants, e.g. Eckinm veleare, On the Con- 
tinent the extreme irritation caused by the hurs of Crathocampa 
stomea ig well known ; and the action of a brood of 
these laryæ into a drawing-room would probab y be followed by 
effects similar to those caused by the king’s “groat flea” in 
Faust. 
At present I consider that the existence af caterpillars actually 
venomous (4e. with a powon-gland at the base of each hair) re- 
quires confirmahon. There are some pachydermatous individuals 
upon whom the nain ee ule or Ro effect, I 
am unhappil Boti oar my men the 
pply got oné ol taose, repels 


Natural History. 
Se Me Mey Via RopertT McLACHLAN 
Betwuen the years 1857 and 1862 when stationed at Be- 


lozi, the ca apua of British Hondures, I made the uaintance 
of a so-called venomous caterpiller, which was held m very 


great dread by the natives, who averred that ‘‘its dive always 
produced age T 

Knowing th stitious habits, and that, as far as my 
knowledge a mal history went, there did not exist a caier- 
pillar capablo of ucing s wound of any kind by bieg, I 


resolved to test the truth of the assertion. Accordingly, and to 
the intense horror of the bystanders, I took one in my hand fror 
a tree that was hi Se eae ee a 
es țin. thi of a blue-grey tint, addition 

"long hairs which clothed it, was armed with clusters 
of reg spines. These clusters wero formed nto rors 
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and contained about a dozen spines each. After a careful 
examination, I cama to the §conclasion that they were most 
likely to be the seat of the venomous propensties attributed to 
the insect, so I struck the back of my t hand agaist them 
two or three times to see what would be the effect. They were 
very brittle, and breke off as they entered the skin. I thought 
no more about it till about an hour had elapsed, when I 
expeiienced in the wrist a dead which gradually extended 
to the arm-pit, followed by as of the glands, 

For the whole day the pam was sufficient to render my arm 
useless; hence I thought that there must*be some poisonous 
secretion in the spines, for the irntation ca by fine pomta, 
even if barbed, would scarcely produce such an effect. The 
pain died away in the evening, unattended By any feverish 
symptoms whatever, for I was in excellent health at the time. 
Next day I examined several of the spines under the microscope ; 
they were not barbed, but hollow, and under pressure emitted a 
colourless transparent fluid, to which I attributed the poisonous 
“qualities which caused me so much pain. “A, M., FESTING 





The Demagnetisation of Needles. 


Ir may not be generally known that magnetised needirs, like 
those used in galvanometers and telegraphs, are ecamly and 
rapidly à etised in the neighbourhood of other magnet, 
when the felda of the two magnets are not comcident— that 1s, 
when their respective lines of force are not in the same 
direction. 

A striking iffstance of this kas jast been bronght to my notic#, 
A. tangent galvanometer used for takıng anly readings of tbe 
escape of the current to earth upon wires, when they are dis- 
connected at ther terminal points, was found constantly and 
+ gradually to be losing its delicacy This was traced to be due 
to the demagnetisation of the needle. The needle was re- 
hardened and even changed but with the same effect. The gal- 
yanometer was fixed near some Wheaistone’s A B C instruments, 
which, being worked by eto-electnic currents, have power- 
fal permanent magnets in them. The galvanometer was 
shifted to the other side of the office, when the effect entirely 
ceased. ° 

Hence those who have delicate galvanometers should be care- 
ful to see that they are not kept ın the field of permanent 
magnets, unless, asin the case of the marmer’s compass, they 
are freo to move in the direction of the lines of forces of the 


etic field in which they le. 
E iama, MeP20 W. H, Pexecs 





Microscopes—Information Wanted 


Ia following up some investigations and experiments in 
which I require certain data, which, however, I cannot at present 
arrive at, not beng in possession of sufficiently delicate and 
exact instrumental appliances. The information which I now 
desire to elicit from some inore erperienced observers than myself 
is of such importance as to be both useful and interesting to 
many of your readers, and I therefore crave your insertion of 
this communication. The information I requue is all the more 
important as he a bearing upon many questions which are 
now attracting public sttention, such as spontaneous generation, 
tho initial stage and transitional forms o living. alleen also 
various researches in cxperimental physics, chemistry, &c I 
desire to arrive at the following data :— ° 

1, What is the estimated dimensions of most minute paıticles 
of matter which can be visible, under any circumstances or con- 
ditions, under the highest powers of the microscope? I leave 
ont of consideration (under this head) the question whether such 
matter Is living or dead, organic or moiganic, or in fact regard- 
lem of any of its properties whatever except its mere visibility as 
a minute portion of matter. Some observers speak of vinble 
particles yoypeuth and sevyyeth of an inch diameter ; this uw 
surely near the Lumit, = 

2, What is the bèst or most accurate method of aniving at 
an estimate of the dimensions of such minute objects as are too 
small to admit of actual measurement by any of the appliances 
now in use? E microscopist knows from experience that 
objects may be distinctly vimble, not as a mere pont, but having 
an appreciable diameter, and yet be too minute for actual mea- 4 
surement to any degree of accuacy. , 

Haye the most recently constructed microscopie objectives, 
gosh as the sith or seth, any advantages over the yiyth or ith 
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inch objectives in the determination of the data above referred 
to? and have immersion lenses any advantage in this respect ® 
I find some difference of opinion on this point. Some micro- 
scopists cons‘der that a really first-class with the use of deep 
eyepieces will enable us to see anything whatever which can be 
seeneby any other objective of shorter focus, On the other 
hand, it 1s evident that a great number of the most expeglenced 
microscopists think otherwise ;°and fiom the fact of thelr 
purchase of such expensive high powers, argue that such lenses 
are found to supply what other powers cannot accomplish. 

, It appeaisto me that there is too much of vague and indefinite 
assertion in regard to the comparative powers and qualities of 
microscopic objecti and it is very destrable that some more 
definite results should be arrived at. With what precision and 
accuracy the results of astronomical observations are made | and 
ting intu consideration that many of these results are obtained 
by different methods of observation, using different instruments, 
and by different observers, it is astonishi mana pad toe cles 
and errors of observation are so small® It is generall mitted 
that the microscope isto sty the least, equally if not 
more so, than the telescope ; and we heals therefore expect a 
corresponding degres of accuacy in the results of mi ical 
observations, There are no doubt many who, like myself, have 
hitherto worked with only the medium and low powers, but 
wish to be possessed gf the improved objectives of high power, 
but from want of suficient informanon it is doficult to make a 
suitable choice. E E 

Melbourne, Victorie, March a7, 





(a 
Arctic Exploration 


. 

Tar story of the American Arctic Expedition under Mr, Hall 
is a wonderfully curions one’; but are we j ed, from what 
we have been to'd, in coming to the conclusion that the part of 
the crew of the Polaris, that has been rescued in so remarkable 
a manner, are “ dese ters ?” s 

As far as I have understood the reporis which have appeared 
in the papers, nome of the rescued men have sad they were de- 
sorters; and until we hear what those who rentaimed on board 
the Polaris havo to say, it appears to be unjust and reprehensible 
to bring so grave an accusation Se men, possibly mnocent. 

Should it so happengthat Mr Tyson and his companions are 
deserters, can we put faith in the correctness of any part of their 
story? 

There is certainly some mistake about the disposal of the sir 
boats ofthe ships As far as I can make out, only four, or at 
most fiye, are accounted for, namely, two abandoned in Smith 
Sound, and the two on the ice with Mr. Tyson, ane of which 
was burnt for fuel, and the other, that in which they were when 
rescued, and which was taken on board the i. 

May 31 


e Joun Rar 


The Westerly Progress of Cities 


IN his work on the Atmosphere, M. Flammarion draws atten- 
tion to a peculiarity in ihe habit of our large towns which 
everyone mut have notced. ‘The wealthy clames have a 
pronounced tendency to emigrate westward, leaving the eastern 
districts for the labouring populations, This remark applies 
not only f° Paris, but to most great citles—London, Vienna, 
Berlin, Petersburg, Turin, Liége, Toulouse, Montpellier, 
Caen, and even Pompen” 

Having. ree remarked this “ westing ” In many lish 
towgs, I have lately written to several friends, asking for defnite 
information on ths pomt, concerning the town in which th 
are rendent With scarcely an exception the reply of eac 
showed, to alter Bishop Berkeley’s line a little, that :—‘' West- 
ward the course of fashion takes its way.” This is true, 
I beleve, of Edinburgh, Dublin in. former yems at any rate, 
Glasgow, Burmingham, Leeds, Southampton, Bristol, and 
Liverpool and Manchester to some extent. No doubt many of 
your readers can very largely ee it would be inte- 
resting to collect wide information on this questlon. For sup- 

osing it established as a general fact, what an excellent specu- 
ation to buy up land in the west of a rapidly growing town hke 
Leicester or Bradford | Perhaps it is common to do so already. 

Whence arises this ten ? It can hardly be an accident, 

nor-can it be due to the on of the river ‘beside which the 


| town may happen to be built, for in the towns named, miany of 
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the streams, where they exist, rm im different directions M. 
‘Flammarion thinks the westward movement is caused by the 
direction of sunset, towards which people feel dis to form 
thelr gardens, build thew houses, in thet ion most 
inclined to walk; the evening and not the morning belng their 
usual time of recreation, Is nota more probable explanation 
to be fund in the general dislike. of an easterly wind? And, 
moreover, it has been pona that a westerly wind usually 
causes the greatest fallin the barometer, and thus the eastern 
portion of a town becomes inundated with the effluvix which 
arises on such occasions, Another and perhaps more potent 
cause may be the prevalence in Europe of south-westerly winds 
during the part of the year, whereby the smoke and 
vitiated air of a town are carried to the north-east more frequently 
than elsewhere ; so that it is notorious the west end of a city 
is freer from smoke than the east end. Possibly all these causes 
may comble to produce this curious occidental march of the 
onable quarter, W. F. BARRETT 


—— o ` 


Etymology of Aphis 


WITH rd to the etymology of Aphis, I find the follo 
in Lennis 1 Synopslt der Nabiegeselirchta des Thier-reicha, 


p. 578: . 

“Aphis, Bilattlaus, nach Fabricius von deform trennen, 
abstehen ; ri vielleicht S¢voca von dhiw schopfen ; musste 
dann aber Aphys heissen” e 

The second explanation is ingenious ; but neither seems to my 
mind i . W. W. SPICER 

Itchen Abbas Rectory, Alresford, May 14 

» 





Phosphorescence in Wood 


Onx wet evening last autumn some pieces of phosphorescent 
wood were brought to me, which had formed part of a dead 
beech-tree that had been cut down during the day. They shone 
hnghtly that evening. The next night they were dark until 
dipped in water, when the light regved but was much fainter 
than before. On the third might they seemed to have lost the 
phosphorescence entirely, for water produced no vimble effect on 
them, 

Your correspondent, Mr. W. G. Smith, states that the lumi- 
nouty of decaying wood is due to the presence of various kinds 
of fungus, but docs not say what ıs the cause gf it eithear in 
or glow-wormsa, There is som so stri in the light 
unaccompanied by sensible heat, an unlearned person’s 
cnrionty 1s roused to know whether phosphorescence is akin to 
burning or not, Where can one learn what is known about ut? 

7 C, A. M. 





Tears and Care of Monkeys for their Dead 


Wx have heard much of late about the emotions of animals, 
and might have heard it sooner had Charles Bell's profound 
work on the ‘! Anatomy and on,” receryed due attention, 
The moral or psychical emotions of the brutes most resembling 
man in structure are peculiarly interesting, and sufficient obser- 
vations as to this pomt on the monkeys seem to be yet wanting. 
Before 1I mw a picture of a weeping monkey, by Edwhh Landseer, 
I always thought that this could be moved neither to 
tears nor laughter; and I shll think that more observations, by 
persons most famillar with monkeys, are required on this rub- 
ject, and hope to elicit them by this note in NATURE But an 
affectionate care of brates for their dead hss been considered 
either very rare or inexatent, though it would seem to have 
been shown by monkeys. At least, we have evidence to this 
effect in the “ Oriental Memoiss,” 4 vols 4to, London, 1813, 

ames Forbes, F.R S., and indeed, very likely, there may be sti 
tter observauions, with which I am uainted, on the sub- 
ject. Here is an extract thereon from Mr. Forbes’s book :— 
“One of a shooting , under a banien tree, killed a female 
monkey and carried it to his tent, which was soon surrounded 
by forty or fifty of the tribe, who made a great noise and seemed 
duposed to attack thelr aggressor. They retreated when he 
resented his fowling-piece, the dreadful effect of which they 
fad witnessed and appeared perfectly to understand. The head 
of the troop, however, stood his ground, chattering fnrionsly ; 


the spereuinys who felt some little degree of compunc- 
on ee el oaeee the fegnily, did not Ike to fire at 
the creature, and nothing short of firing would suffice to drive 
him off. At length he came to the door of the tent, an | finding 
@threats of no avail, began a lamentable moaning, and hy the 
Toat expresive gestare seemed to beg for the dead body. It 
was given him ; he took it sorrowfully in his arms, and bore ıt 
away to his companions: they who were witnesses of 
this extraordinary scene, resolved nevergagain to fire at one of 
the monkey race.” Eroro GULLIVER 
Canterbury, May 24 
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RECENT WORKS ON ECHINODERMS 


MONG the most important of recent works on 
Echinoderms may be mentioned “ The Revision of 
the Echini,” by Alex. Agassin Of this work, which will 
be completed in four parts, Parts 1 and 2 were published 
early in this year, Part 3 is going through the press and 
may possibly be published in August next ; it will contain 
the description of species not included in Part 2. Part 4 
may be published this year; it wib contain a review of 
the anatomy and classification of the order. This part 
will not be so well illustrated as the author had intended, 
for six plates of anatomy, the results of many years’ 
labour, with all Mr. Agassizx’s drawings, were lost in the 
great conflagration of A. ge w will be im- 
possible to supply their places, ¢ present parts are 
accompanied i an atlas of forty-nine plates. Part I 
contains, in addition to an introductory chapter, the 
bibliography of the subject, a chapter on Nomenclature, 
a Coronel List of Names used from 1554, a` 
Synonymic Index, and a chapter on G hical Distri- 
bution. Part 2 contains Description of the Echini of the 
Eastern Coast of the United States, together with a report 
on the deep sea Echini collected ın the Straits of Florida, 
by Count Pourtalés, Assistant United States’ Coast Survey 
in the years 1867—1869. e 
The synonymic index will be simply invaluable to the 
investigator of the Echini, He who investigates the hfe- 
history of a species must surely know the name of the 
PS he is investigating. It is therefore, even from 
is point of view, by no means an “important task to 
unravel the complicated and tangled network of synonyms ; 
themselves an evidence of Jack of knowledge on the part 
of many. siz regards—and very correctly se— 
synonomy as the History of the Species, not its natural 
history. His opportunities for examining the types of 
those adthors who have writtén on the subject were 








iments, and he has tharo hly, rad of them. 
e t Museums ndon, Paris, Co en 
Vienna, Stokholm, and elsewhere, wefe all ri by 
Agassiz; while the original specimens described by 

ein, Gray, Desor, Michelin, and otheragvere most care- 
fully examined, and it must not be forgotten that in addi- 
tion the Harvard College Museum contains one of the 
most perfect collections of Echini in the world. 

It would serve no useful purpose if ın this place we 
examined in any detail the catalogue of species of Echini 
given on pp. 88, 203 of this memoir ; for econvenience of 
reference the genera and the species in their respective 
genera are arranged alphabetically, but there is added a 
list of all known species arranged ‘in their natural order. 
with the name adopted by Agassiz, the original name and 
the principal localities. 

In treating of the San Sy det distribution of the 
Echini, Agassiz remarks that ıt was a matter of great 
surprise to him to find how few species, hitherto not 
noticed, were to be found in the European collections. 
Everywhere, although from different localities, were found 
repetitions of species already well knona—so that in 
making a map of thelittoral regions, but short stretches 
of shore were left out as unexplored. Though therefore 
new species may and will undoubtedly turn up, even in 
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well explored localities, we probably have even now.a 
very fair representation of the littoral Echmi of the world. 
It would of course be rash to make any predictions as to 
the number of gew forms that will doubtless be brought to 
light by the researches of Wyville Thomson—but these 

probably be edeep-sea forms. Did space allow we 
would gladly have dwelt longer on this most interesting 
portion of Agassiz’s memoir. 

The total number of genera adopted is 90, with 207 
species. The atlas accompanying these parts contains 
49 plates—the first seven are devoted to charts, repre- 
senting the distribution of the Echini thfSughout the old 
and new worlds, and the remaining portioneto figures of 
some of the new or little known species. Some of the 
plates are photographs—and very excellent ones - others 
are photo-printed by the albert type process, and while 
these have scarcely the brilliancy or evenness of detail 
as such engravings as those of Echini in the expedition to 
Egypt, yet when the enormous difference in cost is taken 
into account, these photo-printed plates must be a subject 
of co: tulation to the working and not over-rich natura- 
list, Some others of fhe plates are lithographed from 
Agassiz’s drawings, and these we would select as being the 
most useful in this atlas. 

Next we would mention a very important paper by 
Prof. Lovén, published in “ Ofversigt af Kong! eten- 
skaps-Akadewiens Forbandlingar,” 1871, No. 8 Thiy 
paper was read on June 14, 1871, but was not, we think, 
published until the summer of 1872, and as a translation 
of it in fol by Mr. Dallas has been published in the 
“ Annals and Magazine of Natural History,” voL x, 4th 
series, October to December 1872, we v but very 
briefly allude to it here. Prof. Lovén describes some 
very small spheroidal button-like bodies furnished with a 
short stalk, which is normally attached to a small, slightly 
projecting tubercle, which he calls Speridia; these occur 
tence y ım all Echinoidea except Crdaris ; they are 

y described as they ocur in the different families. 
Lovén next describes the order which prevails in the dis- 
position of the ambulacral plates throughout the whole 
class, for which he even gives a formula, 

Passing from the sea urchins to the Brittle stars, we 
have also, from theeProceedings of the Royal Academ 
of Stockholm, a paper by*Ljungman describing the col- 
lection of Ophiuroids made by Dr. Goes in the West 
Ingles, in the Josephine Expedition. Fifty-seven species 
are enumerated, of which fifteen are described as new. 
Many of these latter were dredged from very considerable 
depths, The author adds to his paper a consfectus of 
the genera of Ophiodermatida and a conspectus of the 
ie species of the genera Amphinra and Amphi- 
pholis. . 

Lutken, in an important memoir published in the Pro- 
ceedings of the Royal Academy of Copenhagen, Part 2, 
1872, entitled “Ophinridarum novarum vel minus cogni- 
tarum descriptiones nonnula,” describes a number of 
new species from different of the world, as well as 
gives some details of little kmown specie’. To this 
memoir there is appended a chapter “On Spontaneous 
Division in the Star Fishes,” at the conclusion of which 
the author sums up with the following general proposi- 
tions -—(1), The most energetic manifestations of the 
faculty of neration in animals is the power of divisi- 
bility ; (2), In certain forms of Radiates, in which the 
faculty of regeneration is ven highly developed, spon- 
taneous division takes place alone, as ın Ophiuroids and 
Asteroids, or together with gemmation, as in Actinia; 
(3), Actual penuaan division or “ Schizogony,” ın the 
Actinia, Medusa, Asteroids, and Ophiuroids (which must 
not be confounded with the disguised forms of gemmation 
met with in Infusoria and certain Chetopods) may be 
regarded as a peculiar form of Agamic reproduction such 
as Blastogony, Sporogony, and Parthenogony. 

Lastly we have to mention the appearance of a modest 
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catalogue cf Echinodermata of New Zealand, with 
diagnosis of the species, by Capt. F. W. Hutton, F.G.S.,* 
Assistant Geologist, Colonial Department. In it thirty- 
four apenes are described, eighteen of them being de- 





SCT1 as probably new to science. 
E. PERCEVAL WRIGHT 





ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 


Xx, 


HAVE rot yet done with the spot-spectrum re- 

ferred to in last article. Not only is there gene- 
ral absorption, but there are indications of increased 
selective absorption in the case of the line D, as 
I could also show if I were ing with the iron 
lines, the magnesium liges, or the other well-known 
lines of the solar spettrum. Not only, then, have we a 
general absorption, increasing as the middle of the sun- 
spot is approached, but this sodium line D is also thick- 
ened, so that we have, as a result of a single examination 
of a single sunspot, the fact that a sunspot is due to 
general absorption, g/us special absorption in some par- 
ticular lines, 

Now, in what I said some time since on the radiation of 
hydrogen, I pointed out to you that the F line of hydrogen 
was different from the Celine—in fact, I showed that it 
widened out towards the sun-—-and I also told you that 
Dr. Frankland and myself have asserted that that widen- 
ing out is due to pressure, and we have been able artifi- 
cially to widen out this F line of hydrogen by increasing 
the pressure, Now it struck us that possibly we might 
find some connection between that widening out of the F 
line of Aydrogen and the widening out of the sodium line 
in the spot whiche. have just shown you. There is an 
experiment by which it is perfectly easy foreus to repro- 
duce this artificially, so that you see we can begin at the 
very outside of the sun by means of hydrogen, and see 
the widening of theehydrogen lines as the sun is ap- 
proached ; and then we can take the very sun itself to 

ieces, and, by examining the pieces, see that the sodium 
ines vary in thickness if different parts of the spot, as 
the hydrogen dots outside the spot region altogether : in 
fact, the pressure is continually increasing down in the 
spot exactly in the same way as it increases in the hydro- 
gen envelope towards the sun. 

If we take a tube containing some, metallic sodium 
sealed up in hydrogen, and pass a beam of light from the 
electric lamp ous it, by decomposing this beam with 
our prisms we s obtain an ordinary continuous spec- 
trum without either bright or dark lines, but by heating 
the metallic sodium in the tube which is pla in front 
of the slit, we really fill that tube with the vapour of 
sodium; and as the heating will be slow, the sodium 
vapour will rise very gently from the metal at the bottom, 
so that wa shall get layers of different densities of sodium 
vapour filling the tube. Immediately the sodium ins 
to rise in vapour, a black absorption line shows itself in 
our spectrum in precisely the same position as the yellow 
line ef sodium, and you will find that the thickness of 
the sodium absorptior line will vary with the density 
of the stratum of vapour through which the light passes, 
Thus from the upper part of the tube we obtain a fine 
delicate line, which gradually thickens as we approach the 
bottom; and thus we reproduce the ap ce in the 
spectrum of the spot where the layers of sodium vapour 
are very dense, and the very fine delicate line of the 
sodiam vapour when thrown up into the sun’s chromo- 

here, 

We must next speak of what happens in the case of the 
magnesium lines. A very obvious magnesium line is 
lettered 4 in the solar spectrum. It is a triple line, sepa- 
rated by different intervals. There is a very impor- 
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tant fact connected with these lines, which appear 
*when magnesium vapour is thrown up into the enve- 
lope which I have called the Chromosphere. By 
means of the new method of research, it is quite 
possible to see, as I explained to you on a former occasion, 
what passes, which the eye could not possibly see. * For 
instafice, it is quite possible, by means of the spectro- 
scope, to detect the existence of magnesium vapour out- 
side the sun, although tae know that, except during 
eclipses, we are never able to see these vapours. What 
I wish to call your attention to in the present case is this. 
We have there the three magnesium lines, and two of 
them are much thicker than the remaining one: and 
these two lines travel very much higher into the outside 
region than does the third one. Now, you will see ina 
moment that that indicates to usa fact something like 
this,—that the s of magnesium, such as is e- 
rally at work,-which cuts out these very black absorption 
lines in the solar spectium, whilé the sodium gives us 
the yellow line D, is really a thing which is competent to 
give us three lines, This vapour, I say, is a thing, gene- 


rally speaking, competent to give us three lines in this 
position ; but if it so ha hen the magnesium 
is thrown u simply get two 


to a particular height we 
lines, the third stopping short, I ‘think you will see that 
there is some force in one’g reasoning, when one suggests 
that possibly in those regions where we find the hydrogen 
F line thin instead of thick, aI have shown it to you, 
and where the magnesium lines become ieduced to two 
instead of three, the spectrum of magnesium vapour, like 
the of hydrogen, becomes very much more 
simple by the reduction of pressure, and therefore, that we 
should be alle artificially, as in the case of hydrogen, and 
aà in the case of sodium, to reproduce this result. In 
fact, it is perfectly to reproduce it, for we find by 
reducing the pressure of magnesium vapour we really can 
reduce that teiple line of magnesium to a double one; so 
that, you see, we have three distinct lines of research, all 
leading us to the fact that where Kirchhoff placed an im- 
mens¢ly dense atmosphere around æ liquid sun, we really 
have vapour of considerable tenuity, by no means so 
ams as he supposed. : 
ere is another point of ve t interest which I 

should biing before as pea: ha 

Mr. Huggins, who has done so much in bis researches 
on stars, told us some few years ago that the ctrum 
of that wonderfol variable star r Coronm, which had 
been just disco , indicated that, over and above 
the light which we got from the star generally, we 
get evidence of incandescent hydrogen in the - 
trum, so that the spectrum was a thing such as had 
never been seen before; for we got, in addition to 
the ordinary evidence of absorption visible in the 
spectrum of a star, as in the spectrum of the sun, indi- 
cations also of selective radiation. There are indications 
of Peigne lines n sed above the others. A Now, let 
me tell you--and this is a very important part ofthe ques- 
tion—that by observing the waited changes oe 
place in our central luminary, it is quite possible to see on 
the sun almost any day evidence of its being violentl 
agitated ; that there are certain regions of the sun whi 
appear exactly as that variable star did—that is to say, 
in addition to the ordinary ee lines visible in the 
solar , the spectrum of these regions indicates to 
us that the hydrogen, instead of being black, instead of 


reversing the spectrum, as you have seen it in these 
pete t I have shown you, really is bright, or else 
e hydrogen lines cease to be visible altogether, as in 


a Orionis. N 

I have to give you, as the last application of spectrum 
analysis, the power which the prism gives us of inves- 
tigating, so to the meteorology of the sun, the 
velocity with which the different stars are moving 
trough space, and the velocity with which the storms 





are travelling over the face of our central lumi- 
. Many of you know, nê doubt, that Mr. Hu 
in his observations of the spectrum of the star per 
saw that the hydrogen lines were much developed; an 
ina mie eran 03; carried peed the meted in 
which the spectrum o hydrogen an er vapours whi 
he wished to examine were absolutely visible in the field 
of view at the same time as was tap eo of the star, 
Mr. Huggins was astonished to find that the hydro 
lines no longer octupied their usual positions, but that 
they were al iach so to speak, a little to the side of 
the place which they el ate in the spectrum of the 
Dh whith he rendered incandescent in his tubes. 
e F line of i Raby which he observed in the spec- 
trum of Sirius he found did not exactly occupy the 
game position in the spectrum as did the F line 
of hydrogen, the incandescent hydrogen with which he 
comp it (Fig. 53). Owing toa physical law, which I 
have not time to explain to you now, it 18 tly easy, 
means of the prism, to determine the velocity with whi 
the light-source 1s moving to or from us; and therefore, 
if this holds good for absorption, we could determine the 
velocity with which any absorbing medium is rushing to 
or receding from us. In the case of Sirius, for instance, 
Mr. Hu dete:mined that the steed of the star in 
a direction from the eye, the measure of recession, was 
something lke twenty miles a second. I are sorry I have 
not time to fully explain this very beautiful adaptation of 
the spectroscope, but I may say that the position of a 
line, bright or dark, in the spectrum depends upon its 
-wave-length—that is to say, the length of the wave of 


light which produces that colour. Thus, the length of a 
wave of red light is about yy§o9 of an inch, and that ofa 
wave of violet light is about grbgy of an inch. I think 


when I mention that, you will see at once the possibility 
of determining any alteration of velocity—for an altera- 
tion of wave velocity we have, pr appear to have, whether 
we move towards an object, or whether an object moves 
towards us, just ın the same way as in the case of sound, 
and in the case of a wave reaching the shore. Suppose 
yourself a swimmer carried on a wave; if you are going 
with the wave it seems long, but if you attempt to swim 
against it it seems short. So with all these waves, beating 
from all these orbs peopling the depths of space on to the 
earth, If by the motion of those bodies or by our own mo- 
tion, the waves aie crushed together, we get an alteration fh 
the ght, which the prism alone is able to determine. If 
the 1 ous object ıs approaching the eye rapidly, the 
vibrations causing light will, of course, fall on the eye 
more frequently in the same time than if the bodies were 
at rest-—or, in other words, the waves will be shortened ; 
then the position of the dark or bright likes, as the case 
may be, will be shifted in the direction of the most re- 
frangible rays—that is to say, towards thasviolet ; whilst 
ifthe bodies are separating, the shifting will take place in 
the direction of the red or least refrangible rays, In the 
case of Siriug, the star was receding from us, and we got 
longer waves, and the lines are nearer the red end of 
the spectium to such an extent as to leave unaccounted 
for a motion of recession from our sun amoufiting to some- 
thing between 18andz2mules per second Other stars, such 
as Betelgeux, Rigel, Castor, Regulus, and many of the stars 
in Ursa Mayor, are found to be moving away from the sun. 
Some, however, move rapidly towards us. Arcturus a 

p es us with a velocity of 55 miles per second ; 

ega and a Cygni, Pollux and a Ursa Majoris, also a 

proach the sun with a velocity varying from 40 to éo 
miles per second, If now we take a spot-spectrim 
(Fig. 54), in which, instead of the sodium line D, we 
have the F line of hydrogen, this strange crookedness 
which you notice 1s really a crookedness due to the fact 
that in one place we have incandescent hydrogen rising 
up with tremendous velocity, and in another we have it 
rushing down cool with tremendous velocity ; again, we 
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- have h ene in a different condition altogether. We 


know that in this case wd have a variatien of velocity,e| nence as it appeared at a parti 


because we get distinct changes in one direction or the 

- othér, and we in both directions We can, 
determine 

whether bri t Br dark, how far it is driven from its 

sone condition, and then how fast per-second the 

shee In one case the velocity was 

a ae es a second; in other words, we 

tad heated neces ‘coming up at th® rate of something 





7 Fro 4 Derision of the ¥ Tne in a qpot spectrum. 
like 38 miles a second, and cool hydrogen rushing down 


at som 


, like an equivalent rate. Now, we are not 
Pandata 


ine a practical application of the rism, to 
el ce and down ahes on the aia be whieh 
we are ae ea to learn múch of its physical constitution, 
but also the rate at which storms travel over the sun— 
what we should call winds. 
done will be perfectly’clear on an inspection of the er- 
graving (Fig ig; 55) it roe appear strange to you that we 
should be able to observe a cyclone on the sun; but I 
hope to be able to prove to you that this is really a 
„cyclone, Here is a of the region of the sun 
near the limb, and here is the hy lme. It is clear, 
if what I have said is trug, that the incandescent hydro- 
gen is there receding from us because the line inclines to 
the red. ‘It is evant also, that in this case, when we 
get the line widened out towards the violet, it is 
ing towards us ; therefore we have the thing travelli 
in directio It is obvious to you, I think, that if 
the slit enabled us to tale in the whole cyclone, we should 
et‘an indication of motion in two directions; we sliould 
ave the line diverted both towards the violet part of the 
m, in the case of the hydrogen rushing towards us, 


: 


penam 
ETE loo 





ra. 5%-~Shifting of the ¥ Hne fn a solar cycloae.! 


and towards the icd in the case of the hy en rushing 
away from us in this circular storm, and the extreme 
velocity will be determined by the extreme limit to which 
the hydrogen line extends. “In this case, the storm was- 
moving with a velocity of something like 100 miles a 
second, which, I dare say, strikes you as something 
` terrible ; but if you compare the size of the sun with that 
< of the earth a Se you will ee AS notbing yery 
wonderful after all 
In further evidence of the truth of this, the last appli- 
cation of the spectroscope, I will show ae two pictures 
of -solar prominences 27,000 miles high, drawn at an 


The way that has been’ 


interval of ten minutes. Here you 

said i e a 
in March 1869 (Fi ig. 56) A gah tocall sour atention tothe 
left-hand Panoa d of the prominence, which you see is pretty 


by the amount of crookedness of the hydrogen, * straight, In t In ten minutes afterwards the whole thing 





Fro, si~ Prominence obwerved March 14, 1663, xih mm. $ 


changed, and, as you see by-the next picture (Fig. 57), the 
nearlystraight portionis quite gone. That will give yousome 
idea of the indieations whjch the spectroscope reveals to 
us of the enormous forces at work in’ the sun, merely as 
representing the stars »for ything we have to say . 
about the sun, the prism tells us— it was the first to 
tell us—we must assume to be tale shout the stars. 
I have little doubt that, as time rolls on, the spectroscope ' 





Po s7.—The smo prominence, rh, rym 
will become, in fact, almost the pocket companion 


of every one am us; and it is utterly impossible 
to foresee what depths of space will not in time be gauged 
and completely Brees by this new method of 


“ o J. NORMAN LOCKYER 
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ON THE ORIGIN AND METAMORPHOSES OF, 
INSECTS * 
V, 
HE development of the beautifol Comatula ros 
T Gig. 41) has been described in the 4 Philosophical 
Transattions,” by Prof, Wyvil@Thomson.” The larva quits 





Fic. 4u.—Comatule rossicna Galiei Forbes). 
as shown in Fig. 42, in the form of an oval body 


the egy, 
about 3 inch in length, pomesting like a small 

by four bands or hoops of long vibratile hairs 
or ciliæ, There is also a still longer tuft ofe hairs at the 
narrower posterior end of the body. Gradually a number 
of minute calcareous spines and plates make their appear- 
ance (Fig, 43) in the body of this [larva and at length 





Fra. 45.—Larva of Starfish (Bi . a 
TG. 4% S CE EATA tier lbp sel Aya ot 
‘ 47, of another 
of the starfish. g, canal of the clhated mc} 
ciated band. 
arrange themselves m a definite order, so as to form a 
bent calcareous club or rod with an enlarged head. 
* Continued frora p. 70. 
t Phikecphical Transactions, 1964, vol. civ. . sty 








As this process continues the little creature gradually 
Mses its power of swimming afd sinks to the bottom, 
loses the bands and cilia and attaches itself to some 
yo or other solid substance, by its baseythe knob of 

club being free. The calcareous framework increases 
in size, and the expanded head forms it#lf into a cup, 
round which from five to fifteen delicate tentacles, as 
shown in Fig. 44, make their ap ce. 

In this page the ung ani resembles the Crinoids, 
a family of which were very abundant in 
earlier geological periods, but which have now almost 
disappeared, inf, as we see, represented by the young 
states of ‘our @xisting, more advanced, species. This 
attached, plant-like condition of Comatula, was indeed at 






Fra, 4a —Larve of Comatula rosacea (after Thomson SLarva of 
tula rosacea, more advanced. Pag an EA igi 


first supposed to be a Crinoid, and was named Pentacrinus, 
though we now know that it is only a in the deve- 
lopment of Comatula, The so-called Pentacrinus in- 
creases considerably in size, and after various gradual 
changes, which time does not now permit me to describe, 
quits the stalk, and becomes a free Comatula. 

The metamorphoses of the true star-fishes are also very 
remarkable, Sars discovered in the year 1835 a curious 
little creature about an inch in hele igen he named 
Bipinuaria asterigera, and which he sup to be 

ed to the ciliograde Meduse ; subsequent observations 
however, made in 1844, suggested to him that it was the 
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larva of a star-fish, and in 1847 MM. Koren and Daniel- 
son satisfied themselves ihat this was the case. e 
Figs. 45 and 46 represent the frort acd side view of a 
Bipinnarla fgund by Muller* near Marseilles. a is 
mouth, 6 the ossophagus, c the stomach, e the intestin 
Fig. 47 represe@&s a somewhat older specimen in which 
the Starfish (4) is-already beginning to make its appear- 


ance. 

But while certain Starfishes thus go through metamor- 
phoses, similar jn character to, and tot less remarkable 
than, those of sea-eggs ; there are others, as, for instan 
the genus Asteracanthium, in whic®the organs an 
appendages special to the Pseudembryo, are in abeyance, 
while in Pteraster “the zooid is reduced to an investing 
sheet of sarcode.” + ° 

Even in the same species the degree of development 
attained by the larva differs to a certain extent acc 
to the state of. the temperature, the ly of food, &c, 
Thus in Comatula, specimens whichuate i tally supplied 
with sea-water, and kept in a warm temperature, hurry as 
it were through their early stages, and the free larva 
becomes distorted hy. the growing Pentacrinus, almost 
before .it has “attained its perfect form, On the other 
hand under less favourable conditions, if the temperature 
is low, and food less abundant, the early s are pro- 
longed, the larva is longer lived, and es a much 
higher degwe of independent development Weissmann 
has observed similar differences in the larve of Flies,t 
and it is obvious that these facts throw much light on the 
nature and origin of metamorphoses as we see them 
among insects, but the latter question we shall now pro- 
ceed to consider. a 


_ ON TRE ORIGIN OF METAMORPHOSES 

The question still remains, Why do insects pass 
through metamorphoses? ~Messrs. Kirby and Spence 
tell us they “can only answer that such is the will of 
the Creator ;"§ ~which® however, is rather a general 
confession of faith than an explanation of metamorphoses. 
And this they appear to have felt themselves ; for they 
immediately proceed to make a further suggestion. “ Yet 
one reason,” they.say, “for this conformation may be 
hazarded. A verwimportant part assigned to insects in 
the economy of nature,*as I shall hereafter show, is that 
of speedily removing superabundant and decaying animal 
end vegetable matter. For such agents an insatiable 

-voracity is an indispensable ification, and not less so 
unusual powers of multiplication, Bunt these faculties are 
in a great degree incompatible ; an insect occ@pied in the 
work of reproduction could not continue its voracious 
feeding. Its hfe, therefore, after leaving the egg, is divi- 
ded into three stages.” 

But there are some insects, as, for instance, the Aphides, 
which infy are notamong the least voracious, and which 
grow and breed at the same time. There are also many 
scavengers among other groups of animals, such, for 
instance, as the dog,’ the pig, and the vulture, which 
undergo no metamorphosis. il 

It is certainly true that, as a general rule, growth and 
reproductiondo not occur fogether ; and it follows, almost 
as-a necessary consequence, that in such cases the first 
must precede the second. But this has no immediate 
connection with the occurrence of m¢tamorphoses. The 
question is, not why an insect does not generally begin to 

. breed until it has ceased to grow, but why, in attaining to 
its perfect form, it passes through such remarkable 


changes. And in addition to this, we must consider, ' 


first, the sudden and a Sie aka nature of these 

. transitions, and, secondly, the obility of the animal 

in its pupa state; for undoubtedly the quigscent and 
“>lo Zweit, PL 1, Figs 8 and i a 
a cathe Eubea or fa Racca, Natural History 

Eon Fate tos Wiss “Zool, 1054, D m8. j 
., | Tacoduction to Rtymology, Sch Ed. L p. Sr. 


deathlike condition of the pupa is one of the most re- 
markable characteristics of insect-metamorphosis, ° 

In the first place, it must be observed that many species 
which differ considerably in their mature state, agree 
more-nearly when young. Thus birds of the same genus, 
or*of closely allied genera, which, when mature, differ 
much in colour, are often wery similar when young. The 

oung of the lion and the puma are often striped, and 
œtal whales have teeth. Leidy has shown that the milk 
teeth of the genus Æ resemble the permanent teeth 
of the ancient Anchitherive, while the milk-teeth of 
Anchitherium again approximate to the dental system `of 
the still earler Werychigpus. Rutimeyer, while calling 
attention to this interesting observation, adds that the 
milk-teeth of Æ cabalins in the same way, and still 
more those of Æ. fossilis, resemble the permanent teeth 
of Hå (Ot, , 

In the great majority of”animals do go through 
well-marked metanfforphoses, though in many cases they 
are passed through within the egg, and thus do 
not come within the popular ken. La larve,” says 

uatrefages, “west qu'un embryon à vie Dapa aoi 

ose naturalists who accept in any form the theory of 
evolution, considef that “the embryonal state of each 
species reproduces more or less completely the form and 
structure of their Jess modjfied progenitors."t “ Each 
organism,” says Herbert Spencer,t “exhibits within a 
short space of time a series of changes which, when sup- 
posed to occupy a period indefinitely great, and to go on 
in various ways instead of one way, give us a tolerably 
clear conception of ic evolution in general. 2 

The naturalists of the older school do not, as Darwin 
and Fritz Muller have already pointed out, deny the facts, 
though they explain them in, a different manner—penerally 
by the existence of a supposed tendency to diverge from an 
original type. Thus Johannes Muller says “the idea of de- 
velopment is not that of mere increase of gre, but that of 
progress from what ig not yet distinguished, but which 
potentially contains the distinction in itself, to the actu 
distinct,—it is clegr that the less an organ is develo 
so much the more does it approach the type, and 
during its development, it more and more acquires pe- 
culiarities. The types discovered by comparative anatomy 
and developmental histary must therefore agree.” 

And again, “What is true in this idea is, that every 
embryo at first bears only the type of its section, from 
which the type of the class, order, &c., is only afterwards 
developed.” 

. Agassiz also observes that “the @mbryos of different 
animals resemble each other the more the younger they 
are.” There are, no doubt, cases in which the earlier 


states are rapidly passed through, or but obscurely indi. 


cated; yet we may almost state it as a general propo- 
sition, that, whether before or after birth, animals 
un ago metamorphoses. The matunty of the young 

imal at birth varies immensely, The kangaroo (Macro- 
pus major), which attains a height of seven feet, ten 
inches, does not when born exceed one inch and two lines 
in length; the chick leaves the egg in a much more ad- 
vanced condition than the thrush ; and so among insects 
the young cricket is much more 
the egg, than the fly or the bee; and it is a familiar fact, 
that in this respect, though not of course to anything like 
the same extent, differences occur even within the limit of 
one ‘species, 

In oviparous animals the condition of the young at 
birth depends much on.the size of the ; where the 
egg is large, the abundant supply of nourishment enables 
the embryo to attain a higher stage of development ; 
where the egg is small, and the yolk consequently scanty, 
itis soon exhausted, and the embryo requires an addi- 


+ de PHomme et dea Animanx, p. 143. 
| Derry Oo of Species, 4th Ed. p- sga. - 
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tional supply of food. In the former case the embryo is 
more likely to survive ; but, on the other hand, when the 
“Fes are large, they cannot be numerous, and a multi- 
plicity of germs is, in some circumstances, a great ad- 
vantage. Even in the same species the development,of 
the egg offers certain differences.* 

The thetamorphoses of insets depend then primarily 
on the fact that they quit the egg in a very early condi- 
tion ; many—as, for instance, flies and bees—before the 
thoracic segments are differentiated ; others—as locusts, 
dragon files, &c., after the formation of the legs, but 
before that of the wings. ° 
the second part of the sub- 


We may now pass to 
ject, that is to say, the sudden and abrupt instance 
of the changes which insects undergo. e deve- 
lopment of an Orthopterous insect, indeed — say, for 


instance, of a grasshopper—from birth to maturity {s so 
gradual, that but for the influenee og our nomenclature 
exercised by the most striking changes which occur in 
insects of the Heteromorphous series, they would perhaps 
never have been classed as metamorphoses. But though 
the changes from the illar to the chrysalis, as from 
the chrysalis to the butterfly, are appasently sudden and 
abrupt, this is in reality more apparent than real; the 
changes in the internal organs, though rapid, are in reali 
gradual; and even as regarde the external form, thoug 
the metamorphosis may take only a few moments, this is 
but the change of outer skin—tht drawing away, as it 
were, of the curtain ; and the new form which then ap- 
ears has been in preparation for days or, perhaps, weeks 
efore. 

Swammerdam, indeed, supposed (and his view was 
adopted by Kirby and Spence) that the larva contained 
within i “the germ of the future butterfly, enclgsed 
in what will be the case of the pupa, which is itself in- 
cluded in three or more skins, one over the other, that 
will successively cover the larva.” This isa mistake ; but 
itis true that, if a larva is examyhed shortly before it 
is full grown, the future pupa may betraced within it. In 
the same m nner, if we examine a pr which is about 
to disclose the butterfly, we a the future ese sor op 
deed and imperfect, but still eamly recognisable, lying 
more or less ibosely within the pupa-skin. =, . 

One important difference between an insect and a 
vertebrate animal is, that whereas in the latter, as for 
instance in ourselves, the muscles are attached to an 
internal bony skeleton, in insects no such skeleton exists. 
They have no bones, and their muscles are attacked to 
the skin. Hence the necessity for the hard and horny 
dermal investment of insects, so different from the soft- 
ness and suppleness of our own skin. Moreover the 
result is, that without a e of .skin a change 
of form is impossible. The chitine, or harny substance, 
forming the outside of an insect, is formed by a layer of 
cells] beneath it, and, once secreted, cannot be altered. 
From this it follows that every aera Wi form is neces- 
sarily accompanied by a change of 8 In some eases, 
as for instance in CA/oeon, each change of skin is accom- 
panied by a change of form, and thus the perfect insect is 
more or less gradually evolved. In others, as for in- 
stance in caterpillars, several changes of skin take place 
without any material alteration of form, and the ch 
instead of being spread over many, is confined to the 
last two moults. 

The explanation of this difference is, I believe, to be 
found in the structure of the mouth. That of the cater- 

illar is provided with a pair of strong jaws, fitted to eat 
leaves ; and the digestive organs are adapted for this kind 
of food. On the contrary, the mouth of the butterfly 1s 
suctorial ; it has a long proboscis, beautifully adapted to 
suck the nectar from flowers, but which would be quite 
useless, and indeed only an embarrassment to the larva. 


* For differences in larre consequent on rarlatlon in the external condi- 
tlons, seo ante, P 37. x 
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The digestive organs also are aflapted for the assimila- 
tion, not of leaves, but of honey. Now it is evident that 
if the mouth-parts of the larva were slowfy metamor- 
phosed into those of the perfect insect, through a number 
of small changes, the insect would in thë meantime be 
unable to feed, and liable to perish of starvation in the 
midst of plenty. On the contrary, in the Orthoptera and 
as a general mile, among those infects in which the 
changes are gradual the mouth of the so-called larva 
resembles that of the perfect insect, and the principal 
difference is in thespresence of wings. 

Similar considerations throw much light on the natwe 
of the chrysalis or pupa state—that remarkable period of 
death-like quiescence which is one of the most striking 
characteristics of insect metamorphosis. The compara- 
tive quiescence of the pupa is-mainly owing to the rapi- 
dity of the changes*going on init. In the chrysalis of a 
butterfly, for instance, not only (as has been already men- 
tioned) are the mouth and digestive organs undergoing 
change, but the same is the case with the muscles. The 

owerful ones which move the wings are ın process of 
ormation ; and even if they were in a condition favour- 
able to motion, still the nervous system, by which the 
movements are set on foot and regulated, 1s also in a 
state of such rapid change that it could scarcely act. 

It must not be forgotten that all insects, gadeed all 
artifulate animals, are inactive for a longer or shorter 
space of time after each moult. 

The ee the change the shorter the period of in- 
action, us, after the ordinary moult of a caterpillar, 
the insect only requires rest until the new skin is hard- 
ened, When, however, the change is great and gradual, 
the period of inaction is correspondingly prolonged. The 
inactivity of the pupa is therefore not a new condition 
peculiar to this stage, but a prolongation of the inaction 
which accompanies every canes of skin. Most pupa 
indeed have some slight powers of motion; those which 
assume the chrysalis state in wood or under ground 
usually come to the surface when about to assume the 
perfect state, and the aquatic pupz of certain Diptera, 
swim about with much activity. Aone the Neuroptera 
certain families have pupæ as quiescenteas those of the 
Lepidoptera ; others, as, forinstance, Raphidia, are quies- 
cent at first, but at length acquire sufficient strength to 
walk, though enclosed within the pupa skin, a power de- 
pendent partly on the fact that this skin is very thin, 
Others in, as, for instance, dragon-flies, are quiescent 
on assuming ¢he pupa state, only in the same manner and 
for a similar time as at other changes of skin. 

JOHN LUBBOCK 
(To bs continued.) $ 





NOTES FROM THE “CHALLENGER” 
III, 
THE M[LLER-CASELLA THERMOMETER 


AT 8 AAL, on March 26, we sounded, lat. 19° 41’ N. 
long. 65° 7 W.,, in 3,875 fathoms. The, sounding 
was perfectly satisfactory, and left no doubt that the 
depth was estimated within a very small error. The 
“Hydra” sounding instrament was used weighted to 
3.cwt. A slip water-bottle, and two Miller-Casella ther- 
mometers (Nos. 39 and 42) were sent down along with 
it as usual The tube of the “Hydra” came up filled 
with a reddish clay containing a considerable quan- 
tity of carbonate of lime. ¢ two thermometers 
were broken, and as the mode in which the fracture 
occurred is in itself curious, and has an important bear- 
ing upon the use of these instruments at extreme depths, 
I will briefly describe the condition of the thermometers 
when they came to the surface. 

No, 39, a valuable instrument, with a small and con- 
stant error, which we had used for some time whenever 
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for any reason we requiréd extreme accuracy, was shaty 
tered to pieces (Fig. 1). ` 

Tn No. 42 this instrument was externally complete, with 
the exception of a crack in the small unprotected bulb off 
the right limb & the U-tube, The inner shell of the pro- 
tected bulb was broken to pieces (Fig. 2). 

In both of these cases there seems little doubt that the 
damage occurred trough the giving wag 
Taed pdi In No. 39, the u a 

und into coarse powder, e fragments packed into 

Ste lower part or tie Dab and the (an wf the tube. The 
“Ah large plot, daaa us if tha injury bad Boon te 
to er pieces, di as i injury ro- 
dneed by, Some force acting from n The erio: 
meter tube was broken through in three places ; at one 
of these, close to the bend, it was shattered into very 
small fragments, The creosote, the m , and bubbles 
of air were irregularly scattered through the tube, and it 
ps, en ee ee S the steel indices had one of the 
discs broken off. The whole took place no doubt instan- 
taneously by the implosion of the small bulb, which at 
` iia time burst the large balb and shattered the 
tu > 
- In No. 42 a crack only occurred in the small bulb, 
either through some pre-existing Imperfection in the glass 
or from thepressure. When the pressure ae atA e 
the crack yielded a little, and the sea-water was gradually 





forced in, driving the contents-of the thermometer before 
it, and taking it at a disadvan from within, breaking 
the shell of the large bulb, which was unsupported on 
account of the belt of rarified vapour between it and 
its puter-shell The pressure was now equalised within 
and without the instrument, and the injury t no 
farther. Alcohol, creosote,"mercury, and sea- were 
mixed in the outer case of the large hulb, with the 
debris of the inner bulb, and one of the steel indices lay 
uninjured across the centre of it, 

It now becomes an important question why the ther- 
mometer should give way at that icular point, and 
one still more important, how the defect is to be reme- 
died. At first si it is difficult to imagine why the 
small bulb sh aite m rather than the outer shell of 
the large one. e ace exposed to pressure is 
smaller, the glass is thicker, and it is somewhat better, 
su _from within,*as the tube is nearly filled with 
fluid under the pressure of an atmosphere. 1 believe the 
cause must be the end of the small bulb is the last 

int of the instrument heated and sealed after the tube 
18 filled with liquid, and that, consequently, the annealing 
is imperfect at thet point It is evi of no use to 

rotect the small bulb in the same way in which the large 

is protected. The outer shell is merely a precaution 

to prevent the indications Wing vitiated the action 
of pressure on the elastic bulb. Against crushing, it is 
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no protection; rather a source of from its 
y in the surface. The only plan which 

seems to be feasible is to thicken the small bulb itself, and, 
if possible, to improve its temper. It is only fair to say 
that these. thermometers were tested and gparanteed to 
only three tons on the square inch, and that the pressure 
_ to which they were subjected bale or to four tons. 

~- . YVILLE THOMSON 








ms NOTES 

Tue Albert GoldeMedal of the Society of Arts has this year’ 
been awarded to M. Chevreul, Member of the Institute of France, 
and Director of the Gobelins and of the Jardin des Plantes at 
Paris, for his valuable researches in connection! with Saponifica- 
tion, Agriculture, and Natural History, which, for 
more than a century, have exercised a wide influence on the 
Iindustual arts of the world. 

Pror. HOMPHRY announces that the Cambridge clase for 
Practical Histology will meet daring the months of July and 
Angust at the Anatomical Museum on Tuesdays, Thursdays, 
and Saturdays, at 9 A.M, commencing Joly 1. The Clas for 
Human Osteology will meet on Mondays, Wednesdays, and 
Fndays at the Anatomical Museum at 9 a.m. during July and 
August, commencing July 2. The Profemor of Zoology and 
Comparative Anatomy (Mr. Newton) announces that a class for 
practical work will be carried on in July and August by the 
Demonshator ın Comparative Anatomy, commencing July £ 
The fee for the course will be one guinea. 

Tue following gentlemen have been recommended by the 


‘ 
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e 
French Acadeniy of Sciences to the Minister of Public Instruc- 
tion for the four vacant posts in the Barean des Longitndes :— ~ 
M, Serret, M. Mouches, M. Perrier, and M. Janssen, 


Tux Council of the Soclety of having been informed 
that Her Majesty's Commissioners do not intend to publish re- 
ports on the different departments of the exhibition of the present 
year, have decided to undertake that duty, and for this purpose 
have engaged the services of gentlemen specially akilled in the 
subjects of the several sections, to prepare such reports for pub- 
ication in the Soclety’s Fearaal. A report on Ancient Objects, 
by Mr. C. Drury Fortnum, F.S.A., and another on Surgical In- 
struments and Appliances, by Mr. R. Brndenell Carter, F.R.C.S:, 
appear fn the Fourel for May 30. 


AT a meeting of the Council of the Leeds Naturalists’ Field 
Clpb and Scientific Association, three of its members—Mr, Wm. 
Todd (vice-president), Mr. W, D, Roebuck (secretary), and Mr. 
John W. Taylor—were appointed a sub-committes to consider 
the best manner of collecting Information for a series of ‘cate- 
logues of the natural productions of the district. The sub-com- _ 
mittee having taken into consideration all the facts bearing upon 
the subject in hand, are of opinion that jthe following procedare 
should be adopted :—1. That in view of the approaching meet- 
ing in Bradford, in August next, of the British Association for ` 
the Advancement of Science, it is advisable that there should be 
produced by this socety, and under its auspices, a brief account 
of the present state of our knowledge of the fauna, flora, end’ 
geological and topographical features of the district. 2. That 
for present use the most convenient district to illustrate would 
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be the one produced by striking a circle of ten miles’ radios, 
hdving the Leeds Town Hall for its centre. 3. That, as far as 
practicable, the lists should be complete, and as full as possible 
in detail as to the distribution of the species; and that they 
should be prefaced by a good outline sketch of the physical cgn- 
formatiog and geological structyre of the district. In con- 
formity with these recommendations, the sub-committee would 
be glad to receive lists, as complete as possible, from all persons 
willing to co-operate in the work. These lists, to be available 
for immediate use, must be sent in before the Ist of July, 1873. 
Should the amount of information received up to that date 
warrant the Council in so doing, the liste will be placed in the 
hands of small committees of revision, whose province it will be 
to construct general catalogues combining all the information in 
the possession of the Soclety ; and it is then hoped that during 
the frst week in August, a@mall work may be published. The 
sub-commuttee will be very glad to féceiwe all suggestions that 
may be made; and would be glad also to learn the names of 
all persons likely to be able to sapply information. All com- 
municatious to be addressed to the Secretaries, 9, Sunny Bank 
Terrace, Leeds, è 


Wr have ieceived the Report, for 1872, of Mr B. A, Gould, 
superintendent of the Argenting National Observatory at Cor- 
doba, and a very creditable report ittis, both to Mr. Gould and 
his assistants, as well as to the *hberality of the Argentine 
Government, which seems to have done all in its power to pro- 
vide the neceszary buildings and instrament. The buildings 
are not yet quite complete, though a number of excellent instru- 
ments have been acquired, and others are being provided The 
principal work of the observatory has been the preparation of a 
Uranometry, which will contain a larger number of stars than 
the recently published one of Heis for the nerthern heavens; 
Heirs contains 5p421 stars. In the UranometriaeAigentunn, the 
brilllancy of the stars will be determined to mngle tenths of a 
limit of magnitude. There now remains nothing of importance 
to be done in the way of observation, sinc® each star has been 
observed upon the average at least four times, and the degree of 
its Inillancy determined with the grgatest precision possible. 
To prepare these results for publication, the poston of every 
sar will be computed for the commencement of 1875, 2 part of 
which labour has already been accomplished, and then to prepare 
the mips for reproduction by'the engravers. The observation of 
the rones for the fo ion of an extended catalogue of stars 
between the 23rd and degree of south declination, was com- 
menced in September last, and us being carried on satisfactorily ; 
as also is the photographic work of the observatory, a very con- 
siderable number of photographic impressions of clusters of 
stars having been made, which only need a knowledge of their 
zero of pomtion to render them serviceable, Means aie also 
taken to spread a knowledge of the exact tame at regular inter 
vals throughout the Confederation. Altogether the Argentine 
Observatory appears to be exceedingly eficient 


WE hare received from Prof, A. Kemer, of Innsbruck, several 
interestmg conhibutions to systematic and physiological botany 
—“ Ueber die Schafgarben-Bastarte der Alpen,” an account of 
the hybnd yarrows found m the Tyrolese Alps; ‘‘ Nove Plan- 
tarum Species, Decas ii,” containing descriptions of new Rubi 
of Austria and the Tyrol; and “Chronik der Pfanzen-wan- 
derungen,” m which he narrates the curious circumstances con- 
nected with the spread of a North-American plant, Asdlechia 
laciniata, This plant first became known in Europe early in 
the seventeenth century, when it was introduced into the gardens 
of Paris ; during two centuries and a half ıt has gradually spread 
over the gardens of nearly the whole of Europe, but appears only 
within the last twenty or thirty years to have escaped, and within 
that-short space of timo has become completely naturalised in a 











‘genus, Neskropsis Stewarts, 


great number of places. In a communication to the Scientific 
afd Medical Society of Innsbriick, Dr. Kerner states, as the 
result of his observations on Alpine plants, that the growth of 
tbe stem and even of the flowers of many proceeds at 
the temperature of zero C, ; the flowers may ingtome cases open, 
and even mature their pollen, beneath a thick covering of ice, 
the surface of the glacier being penetrated in innumerable places 
by thér stems. °’. 
(d 

De A. Kerner reprints from the Proceedings of the 
Scientific Society @ Innsbruck an interesting paper on the 
means of prote.tfon of the pollen of plants against prema- 
ture displacement or damp. As the vitality of pollen 1s imme- 
diately destroyed by exposure to the action of either rain or dew, 
he finds in nature a variety of contrivances to protect ıt against 
these injurious influemces during the interval between its escape 
from the anther and its being carried away by insects, these con- 
trivances being generally absent in those plants where fertilsa- 
ton is effected by the pollen being conveyed at once to the stigma 
by the wind. In plants with coherent pqllen, fertilised by insect 
agency, where some of the anthers are so placed as to be neces- 
sarily exposed to the weather, these are generally found to be 
barren, or destitute of pollen, and where they would interfere 
with the entrance of insects into the flower, they are altogether 
abdttive or rudimentary, Plants with coherent pSllen, which 
require insect agency for their fertilisation, Dr. Kerner belleves 
to be of more recent geological occurrence thin those with 
powdery pollen, which require only the wind to convey it to the 


THE proceedings of the Asiatic Scciety of Bengal contain 1e- 
maks on winds, typhoons, &c., on the south coast of Japan, by 
Commander H, C. St. John, H.M.S. Syiwa. The most preva- 
lent winds in the southern pars of Japan are from the north-east. 
Throughout an entire year the proportion was as follows, taking 
1,000 hours as an index: —Between N. and E., S00; between 
N. and W., 200; between S and E., 100; between S. and W. 
0°99 During April, May, June, July, August, and September, 
N.E. winds prevail, hauling more easterly in June, July, and 
August. In August and SeptembereS.E. winds are more fre- 
quent than during any other months, In October vaiable wind, 
prevail, and the N.W. wind begins. Donng November, Decem-o 
ber, January, and February the N.W. winds prevail and blow 
hard. In March the N.W. and N.E. winds are equally distri- 
buted. The?®S W. winds most frequently occur during the early 
parts of September. It appears the winds on the southem 
coasts of Japan are easterly during Api (spring), and hauling 
to the S. as the summer approaches, pass through S. and W. 
to N.W. dunng winter, coming again through N. to N.E. and 
E. in spring and summer. Typhoons occur betWeen June and 
October, inclusive From the middle of August to the mde 
of October they may bz expected to occur most frequently, The 
usual tracks of these storms on fhe Japan coasts appear very 
regular; approaching from the S.E travelling about N.W. 
On reaching the hot stream in about the lantude ®f the Bonu 
Islands, or between here and the Foochoo Islands, they bein 
to curve to the north, and following the course of the Kuro Siwo, 
strike the south coasts of Nipon Owing chiefly to the high 
land along the coast, the northern disc of the storm becomes 
much flattened in, causing more easterly wind thon would occor 
if the storm were in mid ocean. Retaining the course of the 
stream, they pass along m a north-easterly course, and, if not 
broken up previously, pass out into the Pacific Ocean on reach- 
ing Inaboya saki. 


Ma. James WooD-MASON has sent us a description of a 
Macrurous Crustacean, which he has made the type of a new 
The specimen (a female) ho 


“y 


ay u M NATURE 





[Kune 5, 1873: 





describes was dredged in from 250 to 300 fathoms,'sbout twenty- 
five miles off Ross Island Eastern coast of the Andamans 
It is clearly allied to Vephrogs Vervepicus of Northern European 
seas, its main Wifference being the absence of the squamiforn 
appendage of théyAntenne. One of the most interesting points 


` about the new crustacean Is the loss of its organs of vision by 


disuse, a characteristic of several recently discovered crustaceans ; 
this is compensated faby the great length and delicacy of the 
antenne, and the great development of tile auditory organs, the 
animal's habits being to burrow in the mud at the depth of about 
goo fathoms, — h 


` í 

IT may be recollected that M. Alphonse Pinart, the French 
philologist, vislted the Aleutian Islands and Alaska in the sam- 
mer of 1871, for the purpose of collecting the vocabularies and 
the photographs of the different tribes. Thig material ho carried 
back with him to Paris, whore he has been engaged in working 
it up.” We learn thathe expects to revisit the United States this 
month, with ample funds in his hands from the French govern- 
ment, in order to effect an exhaustive collection of the antiqui- 
ties of Alaska, his*excufkions to the different islands being made 
in a vessel especially fitted up for his use. Alaske is ons of the 
finest fields in the world for ethnological and prehistoric re- 
search, 

Proress@ WYMAN has concluded, as the result of ex- 
plorations among the ahell mounds of Florida, U.S., during the 
past winter, that the aborigines by whom. they were constructed 
must have been decided cannibals, as in eight different instances 
he has fownd considerable quantities of human bones in the 
shell heaps, the bones themselves being broken up and split, just 
as in the case of the bones of other animals, This, he is satis- 
fied, was not the result of burial, but was done for the purpose 
of obtaining the marrow, probably after the flesh had been 


_ devoured. r 


Unpar the auspices of the Soctety of Biblical Archeology 
it is Intended shortly to publish a series of translations of all the 


“. important Assyrian and Egyptian texts which exist in the various 


collections of England and the Continent, and thus place before 
the English student *the of undoubtedly the oldest and 
most authentic literature in the world. Nearly all the principal 

rs have offered their services for this purpose, and while 
each author will be alone responsible for his portion of the work, 
the general arrangement of the materials will rest with the presi- 
dent of the society. The selection of the recordssvill embrace 
the entire range of Egyptian and Assyrian history and literature, 
Each translation will quote the authorities (upon which it is 


_ based, or the fhonument from which it is taken, and all other 


notes will be as few and brief as possible, to avoid controversy 
and expentew The first volume will be issued by Messrs 
Bagster and Sons, ata price to bring it within the reach of all 


Interested in such subjects. 


- "Tre compersasione of the Society of Arts will be held at the 
Soath Kensington Museum on Friday evening, June 28. 


Tre laste distinguished chief of the U.S. Coast Survey, by 
his will, estublished a fund to be placed in the hands of exe- 
cutors, by whom the income is to be expended, under the direc. 
tion of a committee of the National Academy of Science, for 
the advancement of some branch of physical research, Tho 
first report of results achieved through this bequest was recently 
made to the Academy by its President, Professor Joseph Henry. 
‘The committee had decided that in view of the great interest 
thet Professor Bache had throughout his life manifested in ter- 
aestrial magnetism, it would be highly proper to farther this 
aclence by gradually extending over the country the magnetic 
survey which, during bis own lifetime, he had carried ont in the 
Middle States. ~In the execution of this design they had been so 








fortunate as to secure, at small expense, the services of Dr. Hi- 
gard, of St. Louis, by whom, in 1872, chiefly in the sefison 
most favourable for travelling, quite a large number of stations 
were occupied for the determination of the magnetic elements. 
These sations are mostly in the Southern States, and it isthe _ 
intention of the committee to extend the work annually, north- 
ward and westward, as the incbme from the fund may allow. 


Tux U.S. Army Signal Office has made preparations for a 
great extension of its valuable system of reports of the heights of 
rivers, particularly of all those opening into the Mississippi, Over 
twenty-five stationf are now established at suitable paints on 
these rivers, especially, of course, on the Ohio, Missouri, and 
Mississippi, They are provided in some instances with suto- 
matic self-recording epparatas, and at all other places the obser- 
vation of the height of the water is taken eight times daily when 
floods are app d. By this most beautiful system every 
wave of high waters accurately followed in its course down 
stream, and the approach of dangerous high floods is easily 
foretold by the repeated telegraphic reports. The system of 
river reports, which has been in operation during the past yoar, 
has given such universal satisfaction to those navigating the 
Western walters that the demañd for increased facilities can only 
be met by this new and far more elaborate system of stations. 


THE results of the explorations in the Gulf of St. Lawrence 
prosecuted during the mnths of July and August, 1872, by 
Messrs. Whitearexand Bulger, have just been published. The 
area examined extended from a little above Capo Kozler to the 
Magdalen Islands A depth of water somewhat over 200. 
fathoms was found nesr the centre of the month of the St. _ 
Lawrence, between Cape Rozier and the south-west point of - 
Antichsti ; the greatest depth actually met with was 313 fathoms» 
about half-way between the east point of Anticosti and the Bird 
Rocks, Large collections were made, embracimg several species 
new to science. Among*the novelties discovered was a sponge 
belonging to a genus but recently indicated in the ‘‘ Depths of the 
Sea.” About thirty"ire species of corallines were obtained, 
large numbers of them belng new. Numerous fine specimens of 
Virgularia were procured, the same kind having been found by 
Dr, Packard ĉn the Georges Bank, and three species of sea- 
anemones were secured in addition to those of last year's collec- 
tion. Two undescribed speclmens of a coral (both dead) were 
also gathered at a considerable distance from each other. The 
relations of these new species are rathgr to the tropical forms 
than to those which we already know on the coast ‘of the 
North Atlantle, 


A BHOCK of earthquake, lasting for several seconds, was felt 
at Attok on the morning of Sunday, April 27, 


We have been favoured with a copy of the Fasten Gasetie, 
from which we take the following notes:—A huge cephalopod 
is now being shown in a house near the temple at Asaka, Yedo. 
It seems that a fishing-boat was selxed by its tentacles whilst off 
the village of Kononoto, in the district of Kisaradzon, and that 
thg boatmen killed the creature by repeated blows, Its 
length from the tail to the insertion of the tentacles is about 
sixteen feet; one of the arms is from its junction with the 
body to the sucker at its point nearly five feet, Tho 
polyps has shrmk since its death, so that Ilving, it 
would probably measure considerably more.--The sanoma. 
lous absence of earthquakes during the past winter has ex- 
cited some speculation as to the causes of such quiet, in a 
country usually very tremulous towards the coming of spring. 
‘Whatever may be the real causes, the remarkable volcanic 
activity in Japan, during the past winter, and at present, is an 
interesting collateral phenomenon. From nearly all parts of 
the empire, during the last two months, haro come tidings of 
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mountains quaking and bursting in fissures, volcanoes casting 
oyt stones, ashes, and mud, and in some instances flame and 
hot lava. Smoke and steam from Asamayama have been vislble 
from Yedo, several times this winter. In addition to the 
eruptions in Yechin, Mtto and Higo, the latter being especially 
severe and damaging to the cultivated lend around it,—snother 
mountalft is reported as being affected with volcanic symptoms, 
Kuokami-yama, near Nikko, which bas, so far as is known, 
always been very quiet, was shaken with a great shock on 
March 12, at 3 PaL The shock was accompanied by loud 
noise, and a strong smell of sulphur, wale remained about six 
honrs, 


ADDITIONS to the Brighton Aquarium during the past week : 
a Porpoise (Phocena communis) from Rye Bay; a Sturgeon 
(Aacigenser sturto), 6 feet long, captured by the Bognor fisher- 
men ; Smooth Hounds or@Skate-toothed Sharks (Afnmstdss vnl- 
garis); White Hound or Toper (Gales canis); Thornback 
Skate (Raja clevata); Sting Rays (Trygon pastinaca) ; Grey 
Mallet (Mugi capito); Flounders, fresh-water variety (/Zeuro- 
nacis fems); Batterfish or Gunnel (Centionotus grinnelus) ; 
Alls Shad (Clwges alosa) ; Salmon (Salmo salar); Ballan Wrasss 
(Labrus maculatus); Crabs (Cancer pagurus) ; (Portunus puber); 
(Polyéins Henslow) ; (Carcenas Manas) ; Zoophytes (Actinoloda 
dianthys) ; (Tealia crasstcornisy (Sagartia miniata); (S. niwa). 


THE additions to the Zoological Sogiety’s Gardens during the 
past week include a Bengalese Cat (Feis bengalensis) and two 
Indien Crows (Corvus sendesis) from Arrfcan, presented by 
Mr. W. Dunn ; a New Caledonian Rall (Ocydromus lafresnaye- 
nus), presented by Dr. G. Bennett ; an Indian Porphyrio (For- 
phyria indicus) from the Navigelor's Islands, presented by Rer. 
J. Whitmee; a dwarf Chameleon (Chameleon pusilish from 
South Africa, presented by Miss Siddons; an African Tantalus 
(Tantalus ibis); three Molucca Deer (Crous goinecensis) ; a 
Vociferons Sea Eagle ( Aaliadus voer from Afnca ; a European 
Lynx (Felis lynx), and a Glutton (Gulo borealis) from Norway ; 
a collared Amazon (CArysotis collaria) frog Jamaica ; two com- 
mon Spoonbills (Ptafeles lescorodia) from Europe, and two 
Wattled Cranes (Gras carunculatus) from South] Africa, pur- 
chased ; an American White Crane (Grus ameryana), received 
in exchange ;- three American Mocking Birds (Mimus polyglottis) 
hatched in the Gardens ; and an Australian Thicknee (Oedse ne- 
wins grallarius) deposited. 
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SCIENCE IN ITALY 


"THE Transactions of the Academy of Sciences of the Institute of 
* Bologna for the academical year 1871-2 contains twenty-nine 
memoirs read by members at the sittmgs of the Academy and 


several communications from without. I find it quite anes: 
D e e E CO ee EA 
but will briefly refer to a few. Gat 


In a paper on a probable connection between solar 
terrestrial 


Dr. a rA ae 
icüy 


d the eclipse of December 22, 1870 and out a 
as The edlipse 


Behl Hay at the Gree wieh A fend a O te 
the of the lunar shadow over any part of the earth, 
Ha deter mined the a ordinary declination and amount 
of agistion for tho partloulax hour and season correspond to 
that of each eclipse, he compares these with the declination aud 
agitation observed while an eclipse was in and collect- 
ing all these results and averaging the deviation of the eclipse 
periods from those of ordinary corresponding times, he conclades 
that an eclipse of the sun exercises a real infiuence on the decli- 
nation that this influence extends through several hours 
before and after the period of greatest solar obscuration, and 
that it is manifested by a greater agitation of the needle, and an 
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eastward deviation. Upon theoretical considerations, Dr. Michez 
shows that the moon’s shadow rggarded in its relations to 
Wumidity should always produce an eastward deviation, but as 
Tee A AE O E ee uce either 

eastward or westward d 
de place of observation in enc to the 
that the latter, on a sufficiently large a 
each other, the residual pheuometan should be a slight eastward 
any “The Climate of Eurspe during the GI 

on o e Glacia 
a RRS, Bianconi following. Do In Rive and Villeneuve, 
shows that the extension of that period may have been 
due to greater idity of climate rather than a lower mean 
temperature. Dy Busconts conclusions are almost identical 
with those I coasted abont fourteen years ago when Saati 
g curious summer accumulation of ice in a previously unvisit 
No ian valley, where the snow line is actually lowered to an 
extent of about 3,000 feet, »un y by a local merease of atmo- 
spheric humidity caysed by the drifting spray of a double water- 
fall The subject was subsequently treated by Dr. Frankland 
in a lecture at the Royal Institution. 

Prof. Filopanti contributed an interesting paper on the 
morements of the atmosphere, in which, after referring to the 
conclusions of Maury, that on both sides of the equator up to 
about the 30th el constant easterly winds prevail, from ne 
ee variablo winds, bat sull with tha easterly 

o the 35th to the 4oth, variable wind, 
commencement of westerly prevalence ; and from the "goth to 
the Pole westerly winds decidedly prevailing. The object of 
Pref. Filopanti was to find a theoretical reason for These parti- 
cular limits, To do this he regards the atmosphere as subject to 
the operation of two forces, viz. the remstance of the and 
the mixture of aerlal columns due to variations of temperature 
of the earth’s surface. If only the first of these influences 
cree the atmosphere would ultimately partake in part 

velocity of the terrestrial parallel on which it Tes and 
there would be no sensible winds ; if only of the second, the at- 
mosphere would ultimately acquiro throughont an absolutely 
equal velocity of rotation. He works out mathematically the 
amount of this velocity, roo irda ual to that of tha surface 
of the earth at the latitude 35° d SE which isa close approxi- 
mation to the 35° of o considers would be the 





uniform velocity of the air if the land and the sea were perfectly 
smooth, and he therefore d the parallels of 35° on eithe~ 
hemisphere the ‘‘ neutral els.” Hence we are justified in 


theoretically anticipating that between the neutral parallels ani 
the equator actual mean rotatory velocity of the air wid 
Ee ee Man thai. ol. the carth; that is- tho: prevail 
winds wil be and that between the nen 
EETA I A e e AT T AE E 
as there the mean rotatory vel of the mr should excesd 
that of the earth. The friction of the earth will be continually 
struggling tg correct these differences of velocity, while ‘he 
and south movements, due to differences of tem 
ae contest for their maintenance and augmentation. P- 
ti goes further into details of atmogpheric currents 
ilustrate and confirm the above, space will not permit 
ane Deas oh mee I have, however, a sketched in 
abstract eading idea as it appears to important 
contribation to the theory of atmospheric brae as 
far as I know is o To somo extent it us applicable to 


results of previous researches of Vallisneri, Valse drin, 
Mondini, and others, were stated and com Besides the 
above and some others on subjects ol gcneral, luterat, ire 

few y mathematical papers, and sey on pathological, 
Delta, ad foo abject Wich I must pass over. 

Connd: that Bologna itself is but a provincial tewn, and 
that the wh: rovince of Bologna contains e lation about 
equal to that of Birmingham, these Transactions of the Bologna 
Academy of Sclences indicate an amount of scientific activity m 
the highest drection of scientific research that we are unable to 
riral in any corresponding provincial district of Great Britain. 
W. MATTEU WELIAMS 


“Through Norway with a Knapsack,” Chap. xv. 
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SCIENTIFIC SERIALS 
- Bulletins ds la Sociéed a? 
find from these 
been active 
thing the of 
country and in Loremo a T eo of 


their remams, Barabean has been examining wi 
FE p aunties wich bes oppe lapa 


the labours of Larte M. Sandon believes that 
molars Arl creep A eh nen oman a m Hante cannot be 
referred to true horse—-alth IR asi tike 
simlar remains found by M. 

ee re rer k the 
horso in Barope in premton tinea M. Morte, in 
-obedience to the , Conservateur du 


Bude da 8, Germany haa deen pw cit Of the paleolithic 
in Ganl, the only work of the extant : in it are recorded 
5 eal a DEE ard ra traces of man in the ter- 
4 Y eposits Saar es yielding human 

ieee a industriel remains; and 278 cavems containing 
Sere M. Mortillet 

that there was ever a 


Hona Se yp Fo et eee on the ‘f Fossil 
Human ytd aena Dg 3" “The Anthro- 
Palsy of Cambodia ; zs ts of cnt Silex 
recently ar din Bas e Calais ; | Mn Senter e 
Brach Negfoes on the Western Coasts of Africa ;” Bnd 
“The ons of the Arm and Fore-arm to the different 

of ” M., Doulish, from observations hade at the 


close of 1871, ina EREET promelthat aii these 
that he bas found incontrovertible ois that man in the rein- 


—M. 
fc anal s Sec wn. 
gerd to tho habitations of 2 the agada people known under 
F names of CofAberts, kuttiers, &c., who for many ages occu- 
-pled the marshy lands of Poitou, near tho months jho Sarre 
and whose descendants were known till recentl Tas 
This district was occupied by Gauls before the 


que and afer Gat erent i became, Tom, econ 


fishing, were dependent, 
religions houses, aeea [et a eater 
almost savage ignorance, Their huts were made of in 
willow twigs, and their only means of locomotion before the 
®formation of the network of canals, which have proved the 
chief in them from thelr molatlon, were their 
long ash stilts and the so-called stoler, or light boats from which 
_ they took their ngine. Sis oe oer aed as oe 
paps prerii —M. Milne-Edwards has 
of the 
3” and 
ogee T 
the Simie, with which have been supposed to present very 
clo slaty that is of opinon the Lemars whould kz 
an intermediate, but Wholly distinct, place between monkeys and 
Gaira M. Thorel’s medical notes notei oe obaerfa liona 
whil lormg expedition to Meekong, in 1870, 
afford T to the infmunity to certain 
miasmatic affections ted the ie E CES Chia 
and other parts of Indo-China.--M. Sanson has laid before 
the Society-his views on the Characterisation of Species, which 


are, opposed to tho Darwinian theory of evolution. 
The nombers of the Sx/letins for 1872, contain an unu- 
sually ion of papers on purely anatomical, psycho- 
logical, and subjects. —M. Broca conmders, 


on as 


2: Chinka it not Improbable Mat they second 
and third numbers of vol, vii. of the Bul/eins contain the ex- 


haustire Treatis of M. Topinard on the indigenous races of 


‘| the foft, and réceived hior and hi, 


with the valuable contributions and discussions in 

Thee samen gie urs geo expat Hamy, and Rocket 
numbers give us a general exposition of the add 

BY of the social 
ect in obliterating 
| ite cc can 
of he as tahora by a H L Sao ies 
a hs Snaps Prof H. L., Smith, in conti aoe 
pectus urate bin latomaceæ, accompanied by three 


Eero of praras s or ine ee 


soy Me. EL Martin, ‘‘Onthe Similarity of various forms of 

to minute Organic Structures ;” and by Mr. E. Col- 

bert, ‘On the of the Earth, aad lts Effect on Observa. 
a mie in pes a” — Ti editor cnticlses the test 
em by a co oyal Microscopical Soaety of 
London in their a crete te aieiaa al Me 
Tollers yth objective, thinking a 








SOCIETZES AND ACADEMIES 
LONDON 


Royal Geographical Soclegy, May 12.—Major-General Sir 
H. C. Rawhnson, K.C.B., t, in tho char.—The pa 
read was “Joumey Western Mongolia,” by Mr. Ney 
Elas The distance tra over was 2,000 miles, accom- 

lished betwoen Jaly 1872 and January 1873. The route from 

(the starting-point in crossing the desert of Gobi by the 
route md Urga to Kiachta) was westerly to the Chinese 
fronter town of Kwei-hua, thence north- to the river 
ee oe ee ilong foot of the 
Range, to the city of Ullassnta, his observations 

700 fu above the sea-level, Flis further j 


alanghter cy escaped the band, 
which a few days befgre his arrival ae the clty of Kobdo, 
west of Uliassutai ; arriving there, he saw the charred remains 
of the outer town and the unbarled bodies of slanghtered people 
scattered over the street The Chinese garrison still oneapled 
with kindness. his 
endeavours, however, to obtain ce for his further journey 
southward and westward to Kuldja were met by steady oppo- 

sition, and he finally had to cross the frontier to the Roman 
town of Busk, The president informed a a a ae 
Ehas had not only accomplished a wonderful Journey over a tract 
of Central Asia never visited by a European since the times of 
Marco Polo, but had executed, unaided, a survey of the whole 
route travelled, His very numerous observations for longitude 
and latitude had been computed by Mr. Ellis, of the Greenwich 
Observatory, and those for above the sea-level by Mr, 
Strachan, or Hie Meteorologi Officea. For this great service 
hical science, the Council of tha Society has 

a the Feuntery Gold Medal be 1804 3 


Met; orolog cal Society, May a1.—Dr. J. W. Tripe, pre 


sident, The discussion was resumed on the follow- 
ing enio. Wilch bad been ribalta to ta conciderticn of 
the Meteor Conference at i Angust last :—No. 


18: Can uniform times of o be introduced for the 
normal observations? Remarks were made by tho president, 

Dr. Mann, Mess. Glaisher, Symong, Sopit, Scott, -Bicknell, 
Salmon, and Strachan, as to whøther local or Greenwich time 
should be used, and whether tho hours of 9 A.M. and 9 P.M, or 
pMn ae ga dr peor tr area tae aan ae 
he meeting was of opinion that the hours of observation should 
beg a.M. and 9 P.M. and that local time should be adopted. 
The next question considered was No. 20: Division of the year 
for the calculation of mean results, After some discussion Mr. 
Sopwith that a committee should be appointed to draw 
up a series of questions on all matters connected with this sub- 
Jost aad that the mme be aint fo the Fellows of the Society 
„requesting their reply on all or any of the questions; this 
ruggoion wan approved of and adopted by the mecting-—A 
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papi war then tead cn. Land, ind Sea Pieces by Mi. J. K. 
ughtoo, who was of opinion that sufiaent attention had not 
been paid to the subject; and tlat more careful examination 
would show that the ordinary recorded theory is not in accord- 
ance with the facts observed ; that these prove that sea and land 
breexes are seldom strong where the 1s of that and 
which gires rise to extreme differences of temperature, and 
that they frequently are where, from the verdant 
nature of the country, the d ces of temperature are 
tiflng; also that the sea breeze ins ont at sea, and 
comes slowly im, and that the land-bieeze comes, in the 
first instance, distinctly off the rap sometimes as sharp 
squalls, The conclusion from, these observations 
uw that the breezes eio winds of propulsion, not of - 
tion; and whilst it seems probable that the ` 
force, in the case of the sea- is due to the rapid 
formation of vapour over the sea, the land-breeze may be 
the reaction, or return of the column of the alr which’ has 
previously been forced uperards by the sea-breeze, A short 
paper by Rey. F. W. Stow, on the same subject, was iced, 
giving an account of the observations he had made at Hawsker ; 
after which Mr. R. FL Scott gave a description of a double 
rainbow observed at Kirkwall. 


Institution of Civil Engineers, May 13.—Mr. T. Hawksley, 
president, in the chauw.—The paper reade‘'On the Delta of 
the Danube, and the Provisional Works executed at the 
Sulina Mouth,” by Sir Charles Augustus Hartley, was a 
sequel to a previous communigation by the author on March 
11, 1862, It descnbed the mutations of the Salina Bar from 
1861 to the present time, and referred,to the changes in the Sea 
outline of the Delta during sixteen yearn, Reference was made 
to the enormous giowth of the northern wart of the Kia 
Delta in recent years, due to the gieatly augmented volume of 
water which had lately flowed to the sea by the Ochakoff branch 
and New Stamboul Mouth; while a diminution in the advance 
of the southern exhemuty of the Kilia Delta was assigned to the 
impoverishment of the old Stamboul branch of the river. 
These from natural causes, in the relative volumes of 
wate: delivered to the sea by the Kiba Mouth were favourab’e 
circumstances ue considering the poblem of ahe number of 
yas that would probably elapse before the Sulina Mouth would 

absorbed in the ows of the Kilm Delta. Since 1857, 
bed to the sh of the Toultcha gnd the St. Georye’s 
branches, the outflow by the Kila had increased, so that it now 
dehyaed two-thuds of the whole volume of the Danube to the 
sea. Tortunately for the navigation by the Sulina Month, the 
larger portion of the detritus was transported sar to saa, and. 
comparatively little went to swell the shallows of the Kina 
Mouths, In the last fifteen the advance of the 30deet line 
of soundings had been y confined to the sandbanks 
the mouths of the Kuia, Sulina and St. George, and it was 
shown that an eromve gction had been long at work on the shore 
line and sea bottom to the north and south of the Sulina 
Mouth, 

Bociety of Biblical Archmology, June 3.—Dr, Birch, 


F.S.A., president, in the chair. The folowing were 
read :—‘ The d of -Ishtor descending to cs.” By 
H. F. Talbot, D, 


L, F.R S., &c—In this valuable paper the 
author translates from the tablets the Goddess’s voluntary 
descent into the Assyrian Jnjerno. In the cuneiform it 1s aled 
the Land of No Return ; and the Lord of Earth gives her a 

bough of the Zz, . .tree to protect her lie (comp Virgil’s 
fined), Ishtar successfully through the seven gates, 
compelled to surrender het jewels, (1) her crown, (2) her ear- 
rings, (3) her head-jewels, (4) her frontlets, (5) her gi dle, (6) her 
finger and toe mngs, (7) ber necklace. ‘lhe Lord of Hides 
secing her sends his messenger Namur to greet her, But as she 
cannot return of her own accord to the upper regions, the 
heavenly inad Sun, Moon, and ea or Hu (Lord of Mysteries) 
consult, and Har ruses a black phantom Tao per lorma a ler's 
trick before the Lord of Hades; during » he gives to Ishtar 
a cup full of the Waters of Life, wheaeby she ietuns to the 
upper world, receiving at each Hades-portal the jewels she had 
been deprived of in her descent. The phantom is rewarded by 
the most exquumte meats, wines, &c. The Greek Fate rot ae us 
sup the anthor to mean No Return, and Hades (House 


of Eternity) is compared with the Hebiew Od and Ba-Moed of 
ee xxx, 23.— On the uan Preposition,” by M. P. Le 
age Renouf, F,R.S.L.—‘* On a Remarkable Babylonian Brick 


described in the Bible,” by Richard Cull, F.S.A, 





.| pearance. —Mr. Thomas G. G 





PHILADELP 


* Academy of Natural Sciences, Feb in—Dr, Rus- 
chenberger, the president, in the char, Mr. Ty Meehan 
peesented an apple, which was borne by a ot Kottaning, 
in Pennsylvania, and which tree never roa any flowers 
in the popular acceptation of the term; bat dlways ylelded an 
abundance of fruit. The specimen furmshed a practical illus- 
tration of some morphological truths which could not often be 
demonstrated in the way this afforded thf opportumity of doing. 
It was admitted that @ fruit was a branch with its accessory 
leaves transformed. The apple frut wos made up of a series of 
whorls of leaves conppri each, Cutting an apple through 
we found a serigs of five formed the carmels contai the 
seeds, Several series of whorls, very much retarded in develop. 
ment, probably farmed the stamens, but this could not be well 
scen in the apple fruit, as they seemed to be almost absorbed in 
the corolla series, This was the next in order that appeared in 
the divided apple—she green curved fibrous line which we find 
in all apples midway between the “core” and the “rind” is 
the dividing line between the senes which forms the corolla, 
and the outer senes which forms the calyx. In tbis tice there 
are no pisiils, the series which usually goes to make up this part 
of the fruit structure bemg either very gudimentary or emirely 
wanting. Hence there wes no core tothe fiut, The result 
of this want of development was that the usual calyx bamu of 
the apple was in this case occupied by a cavity thee-quartes of 
aninch across, Theie were no petals; bat in place five gland 
or rather bud-scalelike processes, at regular distances, on the 
ede of the green fibrous outline before referred to The outer 
whorl, which usually forms the calyx, was almost asepalous, as 
a mere scarious membrane marked the place where the calyx 
segments or sepals should haye appeared. It was so easy in this 
specimen to trace the dividing line between the outer or calycire 
whorl and the inner or co ¢ whorl, which, uniting and be- 
coming succulent, formed the popular apple fruit, tit was 
worthy of note in this connection. But the most interesting 
feature m this specimen was what were probably, from ther 
similarity In appearance, cork cells, for ab tly on the 
outside of the apple It would seem that, with the lack of 
development m the mner series of whorls vecessuy to the 
perfect fruit, those which remained were lable to take un somu- 
what the character of bark structure. 

February 18.—Dr. Ruschenberger, the president, in the 
chair,—The following paper was presented for publication ‘~ 
“Description of Mexican Ichneumonide, Part II,” E.T 
Ciesson —AMr, Thomas Meehan presentea speia of leaves 
of a Begonia on which minute folifles appeared as densely as 
hair all over the upper surface, while the leaf was on the grow- 
ing plant The httle growths first appeaed as succulent ae 
and these hair-like subsequently divided or uce 
the leafy blades from their apices. Mr. M. remarked hairs 
were at any,rate structurally but graded thorns, of which bristles 
were an intermediate sage. Spines often bore leaves, but it wes 
unusual for thorns to do so. It might not be that these leaf- 
bearing processes were ically hairs though they bad that ap- 
called the Attention of the 
Academy to what he considered to be an interesting case of a 
change of habits which had recently occurred yp the life of an 
ordinay chickaree, the Scinws Andsomnus of Pallas, During the 
early part of last autumn, his attention was called to the fact that 
the birds in a certain designated locality of Mount Airy, during 
the hours of tle night, were undergo ng o system of wholesle 
destruction, the work of small an‘mals which were supposed 10 
belang to some species of Ca:nivora, ing under this 
impression, and being desirous of secunng a en or two, he 
started for the scene of slaughter, bent upon discovering the 
name and character of the anımal; when within a few 1ods of 
the place, the almost deafening no se that greeted his ears, fiom 
the tall trees, led him to suspect that all was not mght. After 
teaching the spot, a few moments of anxious waiting sufficed to 
reveal to him the canse of the noise and the origin of the sacri- 
fice above alluded to; for, sitting upon a twig just above his 
head, he observed a cAickares, holding m its paws a bird which ft 
had captured, and from which it wis very contentedly suckin 
the life cnrrent. It isa well-established fact, tomniet 
ns far as he bad been able to verify it, that the numerous species 
of Rodents, with but two exceptions at the most, subsist princi- 
pally or entirely upon vegetable matte, lly the hard parts 
of p. such as nuts, bark, and roots. is habit of unite ing 
the propensities of the Afistade, he thought might have nreer 
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from the habit which some squirrels possess, ossibly the one 
under considetation, of backing: the ega af bleda; the bloody 

See eta he amet © to ae neh es ee 
This adoptions of anothers mode of lie by S. Arndsemius, he 


. thought a of some note, as usurpation of habits, leadt 
ing to fi structural in an animal's economy, 
is accounted an dement of no mean in the developweest 


ER acordmig ee ne able writers upon 
volution. —Prof Copg exhibited the cranium of the horned 


Proboscidian of Wyoming, n cormuius, and pade 
kne temaris on iu slade (see NA ol vil. p 471). 


CALIFORNIA 


`. 
Academy of Sciences, April 21.—Prof. Davidson, president, 
in the chair,—-Dr. Blake read a paper on the connection between 


the atomic hts of inorganic compounds and their phyno- 
= Sonn nication ad belme the Academy ol 


logical action. Ina 

Sciences of France, February 10, Mess. Rabuteau and Ducou- 
dray stato that the effects of metals is greater 
as their atomic ht increases, When‘the different elements 
are grouped to their isomorphous relations, there 
evidently exists a close between the of 
their physi action and relative atomic it is 
only such conditiens"tHat the statement of Messrs. Rabu- 


tesu and Ducoudray is even approximately correct. . That no 
absolute connection exists between the atomic weight of a metal 
ae ee action is evident ; for instance, the com- 
pounds of iam with an atomic weight of 9' are far more 
the salts of silver with an atomic weight of 103. 
‘Asan example of the connection between the atomic fad 
T qualities of a substance, the following table, drawn 
-experiments which have not yet been published, fur- 
rhea strong. eridenor The experiments were perfomed on 
rabbits, x solution of some salt of the metal being injected into 
the jugular vein. 


Namo of substance, pa te daa et ee 
Um ss’ 7 $ ©. 40 gre 
Sodium . s « 23 . . 6 « + 2 4y 
Rubidium  . . . . E g reie ai Oy 
Cesium. s 133 - By eo oso eG 
Thalium . . . » 6 204 3 oa 


-Mrr Edwarda presented a paper on the honey-making ant of 
Northem Mexico. The community is divided into threo classes 


—the workers, and the honey-makers. The workers 
aré much larger than others, and of a black colour; they 
d the nest and to it the materials from which the 

is made ; Dees EV acest de WB oe eee 


the nest, and from this leaf 1t is transported by the carriers to 
@he honey-makers in the interior of the nest. he carriers are 
much smaller than the workers, and of a light brown colour. 
The honey-makers resemble the carriers in sze and colour, with 
the on of the abdomen. They are dound in the 
centre of the nest, y at a depth of two or three feet from 
the surface. They are supported on a sort of web made of closely 
woven fibres. ant occupies a indentation in the 
web, in which it remains; in fact 
makers is impossible, as the distended abdomen, which consti- 
tutes the honegebag, is at least twenty times as as the rest 
. of the body. The hdney 1s of a fine favour, and much sought 
after by the natives. 


ry 


f PARIS n 
Academy of Sciences, May 26.—M. de Quatrofages, 
`- president, ın the chair.---The Academy proceeded to the election 
of the candidates to be recommended to the Minister of Public 
Tostruction for the fou vacant posts in the Buendia Longi 
. tudes. The following were the final results :—Member repre- 
senting the Academy of Sciences, rst line, M. Serret; and line, 
M. O. Bonnet ; Member of tho Marine Department, 1st line, 
"M. Mouchesz; and line, ML de Grye: Member 
of the War Deparment, Ist ling, M. Perrler; and lme, 
M. Blondel : phical Member, 1st line, M, Janssen; 
_aod line, M. d'Abbadie. The following papers were read :— 
On the asimilabih of _muper phosphates, 
The! author * found Pa Ee aed 
following four bodies -Free phospho dihydric calcic 
_ phosphate,’ hydric dicalcic phosphate, and tricalcle 
_ ‘Phe first thiee of these can be ‘taken u 


“hence he decides, (1) a ths a Ge a act 
soluble 10 water is not a true estimate of tho value of the 


locomotion in the honey |. 


manure, but (2 thet the amowit soluble in alkaline ammonic 
citrate is; he recommends the latter as the proper 


reagent for such estimations. —Rectification of a portlon of the 
eden Py Me Le Gane Tee ape Oe tos 
variation, by M. L. A. Sddillot, related to the 
luminous pheno eR ree coe a 
ment i terior of t 

medik harlig id motion df translation in those cases where 
partake of that motion, by M. J. Boussinesq. —On 


by M. P... 
Volcipeli. -Researches on the el 


uced by mecha- 
nical action, by M. L. Jonlin.—On the of maximum 


magnehe effect in galvanomoters and electro-magnets, by M. -~ 
Raynand. g 
DIARY 
THURSDAY, Jur 4. 
Bocurry, at 8-—-On the Plants Kilmapfero: Dr. Hooker, 
F.R.B.—On tho Lecythidaces : John F.R.S. 
BOCLETY, at &y--On®the of Calclom Strontium : 
Bır John Coorcy, Bart.—On Iodine Monochloride: J. B. Hannzy.~A 
new will be exhiblted by Mr. T. Wila =. 
Rora, Lorrrrvrion, at 4.—Light: Prof. Tyndall. 


FRIDAY, P bidia 
Rora. at m recurs: 
Derrrruriom, ints Dr. Odhug. in the U. oe 
Margate, Kent: F baisa P 
AXCHEOLOGICAL INSTITUT, 5 
Qrrsnanm IacTorES, Ey rn Fiopdaches! Dr. E, Symes Thompem. 
SATURDAY, Joxa y. 
Madey, 


RoraL Dorrrrirrox, at a Tho Historica! Methodi John 
Gerran Lectors, at 7.—Oa Narcotica and Sedatives: Dr. 

















E Symes 
Thompson. 
e MONDAY, Jons 9 
GEOGRAPMICAL SOCIETY, at 8.50. 
ere arte Monsen 
N gme: bir Wi 
— zips hote ollryge zar- 
ooe early Photo-mgravrings : oe ep A 
WEDNESDAY, Josx 11 
égis at 8 —On the Nature and 6 n of tho 
mapaniil Depa ia tba Vals aod Demet pone W.T. 
Da Minoe-Edwarts, from the Rod 
Crag: Prof, P. F.RS.—On the 
ana ar Dona part of Somerset : eager aa 
aig ans la a aaa the Cambridge 
Upper Greensand : H. @. Seal 
CAL, AOGA TON aE 
Tion —Excurmon to Brighton. 2 
THURSDAY, Jont ta 
Bora S0cucry, gt 8 30 
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JEREMIAH HORROX . 
J.e 

i Re glory can ever be connected with a natural 

phenomenon, the transit of Venus over the sun’s disc 
may be said to bring peculiar distinction to England. It 
is in a manner inscribed upon one of tye most brilliant 
pages of our naval history; it led to some of the most 
remarkable discoveries for which mankind is indebted to 
our geographical enterprise, and made the renown of our 
most famous navigator. A hundred and thirty years be- 
fore Cook, the phenomeffon itself yasi for the first time in 
human history, accurately observed in’ a corner of Eng- 
land, by an English youth, selftaught, and provided with 
few of the appliances of scientific research. Now that 
the spectacle, so striking in itself, so sublime in the infre- 
quent regularity of ita recurrence, so important as the key 
to numerous astronomical problems, is again attracting 
the attention of civilised magkind, now that the expanse 
of ocean from Honolulu to Kerguelen’s Land is about to 
be dotted with watchers from the dther side of the earth, 
the occasion appears favourable for recalling the memory 
of the original observer, Jeremiah Horrox, curate of 
Hoole, near Preston, in his day one of the most insignifi- 
cant of English hamlets, 

The little that is known respecting Horrors familyand 
circumstances at least suffices to reveal the difficulties 
with which he had to contend. The place of his birth 
was Toxteth, near Liverpool Weecannot discover that 
the date usually assigned, 1619, rests on any good autho- 
Tity, while it is rendered improbable by the fact that in 
this case he must heve been matriculated at thirteen, and 
ordained at twenty. The first letteĻ of his that has been 
preserved, dated in the summer of 1636, inditates, more- 
over, a compass of astronomical knowledge, as well as a 
general maturity of mind, bardly conceivable in a youth 
of seventeen ; while his references to the discourage- 
ments which, previousto his acquaintance with his sym- 
pathising correspondent, had almost induced him to 
renounce astronomical study, bespeak a more protracted 
period of investigation than would have been possible in 
such early years, The date 1616, though unauthenticated 
by any external testimony, may very well be correct, 
Notwithstanding a doubtful report which traces his 
family to Scotland, his thoroughly Lancastrian patro- 
nymic denotes a local origin. His father’s profession is 
unknown ; we suspect him to have been a schoolmaster, 
The family dwelling is usually identified with a house 
pulled down a few years since to make room for 
the railway station. The family was numerous, and 
although it cannot have been indigent, Jeremiah’s 
matriculation as a sizar at Cambridge, and short 
stay at the University, prove that it was not rich. 
His entrance at Emmanuel College, then a stronghold of 
Puritanism, is conclusive as to the auspices which pre- 
sided over his bringing-up. This matriculation took 
place on July 5, 1632; he certainly left the university 
without a degree, and the fact of his first-recorded astro- 
nomical observation, June 7, 1635, having been made at 
Toxteth, is an almost certain testimony of his recession 
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having taken place before that"date, Want of means, 
and the necessity for contributing to the support of his 
family, are the only assignable reasons fopa step which 
must have thrown the young student on hig4wn resources, 
as regarded books, instruments, and intellectual com- 
pawonship, The first glimpse we obtain of him is from 
the above-mentioned letter to Crabtree, dated June 21, 
1636, From this afd subsequent letters we gather that 
he has been for at least a year an observer of the 
heavens ; that circumstances are narrow, and prevent 
him from obtaining the books and instruments he desires ; 
some, however, of the books he incidentally mentions must 
have been expensive, and can hardly have been procured 
by him elsewhere han at Cambridge. A list of these in 
his own handwriting is preserved, and has been noticed 
by Prof. De Morgan, who (“Companion to the Al- 
manac” 1837) points out that not one was the work of an 
English mathematician, or printedein this country. It 
further appears that his time was much engrossed 
by other pursuits, which no doubt bore reference 
to his preparation for orders, and to his exertions to 
support himself in the interim, He was, in all pgobability, 

ed in tuition, to which land-surveying, or some 
similar occupation, may have been added. Thus three 
years passed by, at the end of which time we find him 
curate of Hoole, a village about five miles to the south of 
Preston, the church of which was at that period a chapel 
of ease to the adjoining parish of Croston. The patron 
was Sir Robert Thorall, the incumbent the Rev. James 
Hyatt. Horrox may be assumed to have been recom- 
mended to the latter by their copmon Puritanism, Mr. 
Hyatt having been one of the ousted ministers of 1662. 
He did not, however, retain his curacy much above a 
year; the cause of his resignation is unknown, 

It is now time to treat more specifically of Horrox’s 
correspondence with Crabtree, the soufte of almost all 
our information respecting him. tree, a clothier of 
Broughton, near Manchester, was one of a small band 
of worthies by whom astronomy was cultivated in the 
northern counties in those days, some particulars respect- 
ing whom wil be found in the notes to Sherburne’s transla- 
tion of Manilius, These letters survive in the Latin version 
of Prof. Wallis, who naturally omitted whatever had no 
immediate bearing on science. A re-examination of the 
originals, should these still be extant in the Bodleian 
Library or elsewhere, might probably result in the retrieval 
of some interesting biographical particulars. As it is, 
we obtain many glimpses of the scientific circumstances of 
the day. Errors were inevitable in the comparative infancy 
of astronomical science, and the mistakes of ghe master 
were naturally a snare to the pupil Horror was for a 
time not only misled, but induced to distrust the accu- 
racy of his own observations by their incompatibility with 
those of Lansbergius. Crabtree opened his eyes to the 
errors of the latter, and thus indirectly rendered him the 
still higher service of leading him to recognise the great- 
ness of Kepler, which Lansbergius had disparaged. His 
study of Kepler led, as we shall see, to his own great 
discovery : before entering upon this, however, it will be 
convenient to dispatch the minor matters of scientific in- 
terest contained in the correspondence, It is curious to 
learn that Horrox’s telescope“cost him only as. 6¢, and 
was nevertheless better than some more expensive ones 
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which he had had an opportunity “of examining. He did 
not obtain even this modest jnstrument until May 1638, 
about. year before Milton viewed the moon through 
of “the Tuscan artist ” : 

“A E from the top of Feaole, 


Or from Valdarno, to descry new lands, ' 
Rivers or mountains fn her spotty globe.” . 


“The “mute ingloriofs Miltons” of Toxteth seem not to 


-have been wholl} incurious respectifg the researches of 


their fellow villager, who speaks in another letter of having 
endeavoured to exhibit Venus in her nt phase to 
“sundry bystanders,” who however were unable to discern 
the phenomenon owing to their inexperience in the use 
of the instrument. The possession of a telescope may 
have stimulated his desire tp become agquainted with the 
“writings of its inventor. Four months later we find him 
possessed of Galileo’s dialogue on the “System of the 
Universe,” and anxious to procgre his “ Nuncius Side- 
reus,” and treatise og the Solar Spots. He had previously 
-speculated upon the exact period of the creation of the 
world, which he sought to determine by a combination 
‘of astronomical and scriptural dgta ; and upon the origin 
of comets, which he supposed to be emitted from the sun. 
The phenomena of the planetary aphelion and periheĦon 
had likewise engaged hiş atsention, and elicited remarks 
which almost seem prophetic of the great discovery of 
Sir Isaac Newton. Ip observing the setting gun he had 


noticed a raggedness of the margin, which he rightly |_ 


attributed to atmospheric conditiong During the last 
three months of his life, when unable to’ bestqw time on 
-astronomical research, he commenced an attentive study 
of the Irregularities. of the tides, from which he hoped to 
obtain a demonstration "of the rotation of the earth. The 
` Lancashire coast, where the recess of the tide is very 


- ‘considerable, is oe favourable to similar gbserva- 
tions, 


*. Geschichte der Zoologie bis anf Fok. Midler. und 
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CARUS’S HISTORY OF ZOOLOGY ` 


, Charles Darwin, von J. Victor Carus, Pp. 739. 
(Munchen, 1872.) ` 
WO of the most characteristic qualities of the present 
time age scepticism and sympathy ; and by a happy 
combination of the ability to investigate statemehts 
instead of taking them on trust, and the power of realising 
past.states‘of knowledge and of feeling, a most important 
advance has been made in history. But the historical 
-method is not confined to what is commonly so called. 
It has been applied to philology and philosophy, and has 
+ reformed Hoth, while even in the physical ‘sciences its 
importance is now, fully recognised. It is true that a 
science like Zoology, which deals entirely with objective 
facts, is more independent of history than some others, 
and its history doeg not really begin till the seventeenth 
century. But as part of the history of the human mind, 
it will always be important to study the sciences of pre- 
scientific ages, and when we meet with such a master-mind 
as that of Aristotle, whatever he wrote becomes of the 
highest interest because it was his, 

The work before us, by the. son of the late eminent 
zoologist of the same name,* is one of the series under- 
' ae ee in Edinbargh as Prot 


W. Thomson's 








taken by command of the late King of Bavaria, and 
published by a Historical Commission of the Royal 
Academy of Sciences in Munich. It embraces the aistory 


.| of the whole body of science in Germany, and the volumes 


which have already appeared have been written by men 
of high eminence in their several departments. e` ~. 

Fortunately, however, Prof, Carus does not at all confine 
himself to Germany, so that the present work is an 


attempt at a complete history of zoology, from the earliest - 


to the present time. It naturally divides itself into two 
parts, the first trefting of what may be called pre-scintific 
zoology, which is only of general historical interest, the 
second tracing the development of zoology, as a stience 
of observation and experiment, from its foundation by 
Ray and Linnæus. These twoesections are bandied on 
a very different scade, fer the former occupies more than 
half the book, and is therefore sufficiently minute, while 
the whole history of modern, zoology is compressed into 
three hundred pages. The consequence is that, while 
accurate as to facty, the lafter part is often little but list 
of names and dates. 

_ We shall therefore simply direct the attention of 2oclo- 
gists to the second portion ‘of Prof. Carus’s history as con- 
venient and well-arranged for reference, and dwell here 
on his detailed account of the less known progress made 
in ancient and ‘nedimwval times towards.a knowledge of 
the varieties and structure of animals. 

The first chapter treats of the earliest animals krown 
to man, including those domesticated in prehistoric times. 
The ‘names of the Ox, Sheep, Goat, Pig, Dog, Horse, and 
Goose, occur i allied forms in most of the Indo-European 
languages, dhd their bones are found’ among thé dumt- 
heaps of the earliest race of men known. The Cat 
(afroupes), though, domesticated in Egypt, was net a 
household animal till much later in ‘Western Eurepe: 


the “cat” of the Greeks and Romans (yaf) being 


almost certajnly the whitebreasted beech-marten (Afai tes 
Joina) a conclusion learnedly and perspicuously esta- 
blished by Prof. Rolleston in a paper published in the 
Journal of Anatomy and Physiology, for November 1367. 
But the Flea and the Louse appear to have been familiar 
from the earliest times, and Mice, Plies, and Worms are 
also among the first named by man. To the same primi- 
tive group belong the Bear, the Beaver, which livec in 
English rivers up to comparatively recent.times, and the 
Wolf and Fox, the names of which (vnipes, Wolf) have 
evidtntly been confounded. 

After a short account of the part taken by animals in 
early mythology and in the fables common to the Indo- 
European nations—a chapter which might have been with 
advantagé enlarged from the pages of Grimm, Dasent, 
aod Link—our author enumerates the domestic animals 
known in classical, times, which ‘include, beside these 
already mentioned, the Camel (confounded with -he 
elephant’ during the Middle ages), the common Fcwl 
(Epris wepo} Aristoph, Av. 485), which was introduced 
from the East between the date of Homer and Hesiod 
and that of Æschylus, the Chenalopex, probably iden- 


tical with our sheldrake (Tadorna vulpanser), pigeons of 
various breeds, and birds of prey which were used or- 
hawking. The list of wild animals was greatly increased 


by the games of the Roman” gircus, and many, Tike te 
Hippopotamus, Rhinoceros, ` ahd Giraffe were better’ 


- 
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known under the Empire than they have been until very 
recent times, Pliny mentions the occurrence of the Plati- 
nista in the Ganges, but no notice of the Hyrax, a form 
so familar to the Hebrews, is to be found in Greek or 
Roman authors, ® 

The®next sections are octupied by a tolerably full 
account of the knowledge of anatomy and physiology 
possessed by Anstotle, and by bis successors, Herophilus 
and Enasistratus, and of the attempts made towards a 
classification of the animal kingdom, Jhe groups recog- 
nised by the first, and perhaps the greatest, of naturalists, 
are surprisingly near to what are now accepted. 1. 
Viviparous quadrupeds, clothed with hair ({eordra 
Terpéroda)—Mammalia, exclusive of Cetacea, 2. Birds 
(Spmber) exclusive of* bats. 3. Oviparous quadru- 
peds, inclusive of snakes and frogs® 4. Cetacea (brn), 
with teats and milk (Hist. An, iii 99). 5. Fishes 
(lyOder). Those with (red) blood are distinguished 
from the remaining “bloodless” classes. 6, The Cepha- 
lopodous mollusks (uadaxca). 7. The testaceous mol- 
lusks, including ascidians, cirripedia and echinidz 
Coorpaxcdepua). 8, Malacpstraca—Crustacea, 9. In- 
secta (@rrova) including all air-breathing Arthiopoda. 
Lastly, Starfishes, Sponges, and some other groups, are 
characterised as partaking of the ngture of plants 
(Zoophyta). 

On the whole, Aristotle’ s zoology is less imperfect than 
his anatomy. In spite of Prof. Carus’s opinion, the well- 
known passage (Hist. An. 1, 39) clearly states what is re- 
peated i in two other passages, that the back of the” skull 
is empty, and his views of the position dhd functions of 
the heart, lungs, and nerves are gparcely more scientific 
than Plato’s notions of hepatic triangles, Indeed it 13 
difficult to believe that Aristotle can ever have com- 
pletely dissected a single mammal, The digestive and 
reproductive systems he understgod much better, But 
beside his wonderful industry in collecting facts, the 
acuteness and power of generalisation displayed by 
Anstotle in other branches of science are not wanting in 
natural history. Thus he remarks that insects with horny 
wings have no stings “I have never seen an animal with 
solid hoofs and two horns.” When horns are present 
there are no canine teeth. Quadrupeds which bring forth 
their young alive are clothed with hair, those which lay 
eggs, with scales. Insects with four wings have the 
sting behind, those with two, in front. Nor is it the least 
pioof of Aristotle’s greatness that he gave an impetus to 
biological science which produced the Alexandrian school 
of anatomy, and only ended at the beginning of te third 
century of our era with the death of Galen. 

The contnbutions of Roman authors to zoology, such as 
those buried in the huge mass of crude and chiefly worfh- 
less material which Pliny called natural history, only 
mark the decay of the science, During the subsequent 
dark ages (the darkness of which is probably for the most 
part subjective) the most remarkable work on zoology is 
the famous “Physiologus,” also called the “ Bestiarius 
Theobaldi,” of uncertain authorship and date, but known 
over the whole of Christendom from the eighth to the 
thirteenth century by translations into Syriac, Armenian, 
Arabic, Ethiopic, German, English, Icelandic, and French, 
The Greek text is probably the original, from which the 
Latin was taken, This long-forgotten book, like Pliny’s, 





includes accounts of plants, atones, and other natural 
‘bjects, and describes among more common-place ani- 

, mermaids, unicorns, and onocentaurs, There are 
mentioned, of quadrupeds, the antelopf (perhaps the 
Urus), beaver, elephant, hyæna, monkey and lion, beside 
common European species; thirteen species of birds, 
including the ostrich ; of reptiles, several kinds of lizards, 
and serpents, but omly one inveitebrate animal, the ant. 
The original plan appears to have included only the 
animals mentiogéd in the Bible, and the chief object of 
the book is to draw moral lessons from the habits of the 
creatures described. The “ Physiologus,” while of great 
historical interest, is, of course, devoid of even ielative 
scientific value. 

Passing over the Arabian naturalists, who added litt'e 
original, we come to the three writers who represent 
the science of the Middle Ages when the writings of 
Aristotle became generally known, and the systems of 
scholastic philosophy were foundéd—Thomas of Can- 
timpré, Albertus Magnus, bishop of Ratisbon, and 
Vincent of Beauvais. They were all Dominicans, and 
all belong to the thirteenth century, that remarkable era 
oferevolution in philosophy, politics, and ar® At this 
time knowledge of foreign animals was greatly increased 
by the travels of Marco Polo (1275-1292), who described 
the wild horses, musk deer, and yaks of Tartary, the 
camels and asses of Persia, and the rhinoceroses, 
elephants and tigers of India, 

Museums only began to be formed in the sixteenth 
century when the discovery of America brought to light 
so many new animals and plants; but for a long time they 
were what museums still too oftefi are, mere lumber rooms 
of “ Dinge gantz seltzam und fremdt,” as Duke Albert of 
Prussia wrote in 1559. All the earliest anatomical prepa- 
rations, including the celebrated dissections of Harvey 
stil pregerved in the College of Physicians, are dry. 

The Lucidarius, a medley of ‘stories about animals, 
which represents in the Renaissance what the Physio-, 
logus does in the Middle Ages, appeared in 1479, and like” 
the latter was translated into all the European languages. 

The earligst attempt at a System of Zoology was by 
Wotton in his Diferentiis Aximalinm, published at 
London in 1550, It is little more than a reproduction of 
the doctrine of Aristotle. Conrad Gesfer’s Historia 
Armmaliupi appeared in 1551. Like Wotton, he was a 
physician, and practised in Switzerland and®South Ger- 
many. His work is chiefly remarkable for its illustra- 
tions, one of which, the figure of the Rhinoceros, 
was drawn by Albert Durer. Passing over the 
names of Aldrovand: (1522-1603), seein gs AL 
and Speiling (1603-1661), the next importaht work on 
zoology was Bockart’s Hierozoicon, published in 1663. 
This work of the learned Norman Huguenot has been a 
quarry which succeeding biblical commentators have con- 
tinually used, but its value is almost entirely literary : 
indeed it was written rather as a contribution to hermen- 
eutics than to natural science. The figures in a work of 
Clusius, “Exotica,” which belongs to the early part of 
the seventeenth century, show by those of the sloth, the 
manatee, the armadillo, humming-bird, cassowary, dodo, 
penguin, and molucca crab, how much the discovenes 
made in America, Madagascar, and New Holland, were 
increasing the list of known animals, 


ee 


. -greater successor Linneus. 
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During the first half ef the seventeenth century there 
also appeared the earliest monographs. Thus Nicho# 
las Tulp, the anatomical lecturer in Rembrandts famous 
painting at We Hague, gives a description and af 
admirable engraving on copper of what he calls an 
“ orang-outang,” evidently a chimpanzee from Africa; 
and in the same Olyervationes Medico (1641) figures a 
narwhal as “Unicornis marinus.”ẹ The Libellus de 
Canibus Britannicis (dedicated to Gesner), of our 
countryman John Kay (Caius) was ier than Tulp’s 


‘ papers. It was followed by monographs ®n the elephant 


by Lipsius and Caspar Horn, on the stag, with an account 


- of its dissection, by Agricola, of the hippopotamus, from 


a specimen sent in brine from Damietta to Rome, by 


. Columna, and of fishes in general fy Salviani and 


Rondelet. In 1634 was published at London /wsectorum 
theatrum, avowedly founded on the words of Wotton and 
Gesner, and on a compilation from both which had been 
begun -by Thomas P&nn, and interrupted by his death ; 


Zathe next editor was Thomas Mouffet, but he also died 


several years before it was published. This is a noble 
monograph, with woodcuts so accurate and characteristic 


` as to comp@tre with the best productions of modern skijl. 


It is also remarkable for containing a full and correct 
account of the Acarus scabiet, which was afterwards so 
long forgotten. Beside insects (in the Linnwan sense of 
the word) it describes worms of various kinds, and among 
them what is apparently a Bothriocephalus latus. This 
species is still more distinctly figured by Tulpius (Obs. 
Med. tab. vii), but by some strange error it is represented 
with two heads. Spigelius (de immdrico lato) gravely 
discusses whether it is am animal at alL 
Meantime anatomy and physiology were making rapid 
progress. Vesalius (1514-1564), the father of modern 
anatomy, and his contemporary Eustachius, who ventured 
to oppose his owg dissections to the authority of Galen, 
Fallopius, and His successor at Padua, Fabricius, and the 
still more illustrious pupil of Fabriclus, William Harvey, 
form’a succession of almost unequalled eminence, The 
“dissections of our countryman Thomas Wullls (1621-1675) 
were not confined to human subjects, and the earliest 
microscopical observations, by Malpighi, Leeuwenhoek, and 
Hooke, were also to a large extent zoological, After the 
middle of the*seventeenth century the three most illus- 
trious scientific societies were founded, the Academia 
Natura’ Curéssorust (1652) incorporated as the “ Leopold- 
tnisch-Carolinische Academie” in 1677, the Royal Soclety 
11 1662, and the Académie des Sciences four years later, 
‘In 1667 Ray was elected a Fellow of the-Royal Society, 
and began the series of papers which mark the first steps 
of scientific %oology, and surely prepared the way for his 
P. H. PYE-SMITH 








OUR BOOK SHELF 


Lehrbuch der Physik, Von Dr, Paul Reis, Zweite Liefe- 
rung, Leipzig. (Quandt and Báudel, 1873.) 
THE second of this useful handbook of physics opens 
with the ion of Mariotte’s Law and the various 
applications of atmospheric pressure. The next division 
is devoted to the study of wave motion, which is dis- 
cussed far more fully than in the ordinary run of scien- 
tific text-books, This leads on to cs, and we are 


. at once plunged rather abruptly into the subject of musi- 





‘sound indistinct, more especially in the 


cal intervals. The theory of consonance, the cause of 
the intensity of sound its mode`of pro ion make 
up then t of this chapter. ics occu- 
pies the sixth division, and 1s carefully treated. ially 
noteworthy is the Shanter on the theory of the absorption 
and dispersion of light, in which there is'an excellent 
account of anal: The part before usbreaks 
off in the discussion of physiological optics, where Helm- 
holts’s researches are in part develo It is a pity that- ` 
the engravings are not equal to those generally found in 
continental text-books. S : 





LETTERS TO THE EDITOR 


[76i eae ons see Rold Kiama rathen dih i piita 
by pel, S ee ee enn 


Tacamar ip Britain 


I see, in your revlew of Mr. Cordeanx’s ‘' Birds of the Hum- 
ber District,” mention of a Jecamar—I presume a Galbula— 
having been shot by à kerpar named D. Fox, near Galnsborough, 
in 1849. You and the Mr. Cordeanx, naturally remark 
on the ‘‘ extraordinary ” of the fact. 

As one who has often seen the Jacamar in its own tropic 
forests, and watched its flight and its I must be allowed 
to suspect some mistake, unless the most ‘‘ste:tling ”—in every 
sense of the word—cvidence of the authenticity of the specimen 


w is e 
y to believe ing, in such a world of wonders, I 
ight have bellevedin a Jacamar being blown to south-west Corn- 
Ireland, or Scotland, But in the eastern connties— 
Se ee Il fale dins ce eels er i 
w, June 6 


* ‘The Use of Wires in Correcting Echo 
[The following deter has been forwarded to us by Mr. J. J. 


Murphy]:— -œ . 
i e Palace, Cork, May 30, 1873 


the echo by the waves of sound in 
churches and publi we were anxious to try the ex- 
periment in the cathedrab of St. Fin Barre, Cork, the naye of 
which & of grest between 60 and 70 feet, and narrow in 
roportion to its helg We were unable to obtain any reliable 
Difamation as to te of the wires, ao that what we did 
was very much in the way of experiment. I should state that 
the desks for the clergy and the choir are placed at 
the intersection of the naye and hence 8o that this 
may be as the from which’ the souùd starte, The 
organ is p. ina at the west end, and the organist 
seated in this hes always heard much more distinctly than 


those close to the pillars; but tho echo seemed to render the 
the north and 


flat 
to us to be probably the source of the echo, 


ly across tho 
navé and sde aisles, and tho effect was certainly very good. 
There was a greater distinctness of sound throughout the baid- 
iag. Our organist, who is a very accomplished musician, did - 
not know that the wires were put up, and remarked to me ono 
day after service that ha did not know 
seemed to him in better tuna, 
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seat; lt appeared to kim as if he had a bad cold and could 
got hear distinctly. 

These wires appeared to prevent the voices rising and filling 
the cathedral It seems very difficult to determine where to 
place the wires so as to produce e really effect ; but that 
they have a very great effect far at one would have 
supposed, s ġieri, is admitted by all who have taken an interest 
da the Matter here. Several members of the co ion have 
remarked that they heard better in the cath now, without 
knowing the cause, We bare nwd yey tiln wirs; ela 
onld not pare te it tilen hia See called fo it e 
ope to make some er experiments especially regard 


to the transepts of the cath 

Thei natare of the enfand the important 
resalt likely to be obtained make a matter of great import- 
ance, independently of the great interest it possesses in a 
scientifc point of view. `. 

Imay add that when in Dublin I attended Divine service 
in St, s Ch god he officiated m the church at 
different times I am aware of difficulty of filling it in 
consequence of the echo, but the use of he wires appeared to 
have made a very great difference, as I heard most distinctly. 
It seemed to me, however, that a far greater number were 
then my experience m Cork would have led me to suppose ware 


Necessary. 
I hope this subject will reoetve the attentton which it deserves. 
J. J, Murphy, Esq Rogert S, Graqa 


. 
Fertilisation of the Wild Pansy 





THe are two points in the structire of the heartsease (Vials 


tricolar) which are not mentioned in Mr. Bennett’s interesti 
article on its ferrlheation, but which, I think, deserve notice. 
The first of these ıs the Hp of the stigma, which closes the en- 
trance to the spur and must be peshed back by an insect tiying 
to reach the nectary, thereby bending down the head of the 
stigma, so as to sweep any pollen that may be ing to those 
parts of the insect which come into contact with it into fts ro- 
ceptacle ; while, in withdrawing, the insect mecessarily presses 
the lowes side of the lip, and raises up the whole stigma, 
us rendering self-tmpregnanon impassible, or af least highly 
improbable. Modifications of the same contnvance may be 
seen in many other flowers, ag- Fraguicula, Iris, &c.j itreach 
perhaps, its greatest ection in Afnex/us and Bignonia, 
where, to the usual cal disposition of the parts, there Is 
added uritabuity of the stigmatic lobes, which close together 
pad, expanding again after a whus, if 


lning of the fore part of the spur, forming a narrow groove 
at the base of the lowest petal g§ This groove generally contains 


descripnons rt seams to correspond 
of the of fernlimanon of which a full account has been giren by Mr. 
FE 

t 


3s orer-rulod by common usaga, and 
2) Lhe word “pollanme” does noc eits 
astamben 


js x would be derivable ethor 
oe cee ar nan n bot cals void be at the risk of offence to 
ears scocnufic mame obj 


the word “ be-potlen 7 ‘ en” is more t would con- 
voy a sLghily Pecan meaning: On the w word thar I bare nsed 
in the text m the best that L can think of, samo of your more 
classical readers might give us opinions. 

$ Morphologically speaking, this ıs tho uppermost potal which, by tho 
bendmg of the peduncie an inverson of the flower, x to 
amumo the positian best fitted to afford a convenient for 





a quantity of pollen that has fallen from the overhanging anthers, 
There is also a small tuft of habb at the base of each of tho 
Sateral arching over the essential organs, and forcing an 
Insect to approach the from below. Thege lateral tufts 
ére present, I believe, in all the violets, but F. gricalor (includ- 
ing therem several sub-species) is the only Bri species which 
has the spur lined with hars, as well as the only one not known 
to bear self-fertile ous flowers, 

Although the flowers of the wild heartsease are quite scentless 
to our blunt organs, does it follow that tRey are necessarily so to 
an insect’s far more amio sene? * Some oF mhs oes 
pansies are very sweet, am not aware j 
ever been mado bject for selection by florists. ae 
garden pansies ak frequented by Bomdws muscoraw, 
which may be watched while performing the act of pearen, 
as described by Prof. Hildebrand, W. E, Hart 

Kalden, Co: Donegal 

P.S.—Mr. Farrer, in writing of Lats cormeculaixs (NATURE, 
vol yi. J) says :— “Fire of the stamens, via, those of the 
inner Wed ae shorter than the others, and their filaments are 
dilated at the top.” Here Mr. Farrer’s usually accurate pen 
seems somehow to have made a slip, It is the long outer sta- 
mena, these opposite the calyx-teeth, which have ther filaments 
thus curiously modified for the purpose §here explained. 


Fortilleation of Orchids 





the efforts of huge moths, with probosces capable of such an 
pansion, to obtain the last drops of the nectar which is secreted 
m the lower part.of these whip-like nectaries, Can any of your 
readers tell me whether moths of such a size are known to m- 
habit ? They would probably be Sphingide of 
some.kind, as no other moths would combine sufficient ze and 
I of proboscis, W. A. Forars 
ulverlea, Winchester, Jane a 





Ground Ivy 

I wave this spring found, in manyedifferent places, specimens 
of ground ivy, having flowers itl andevelóped stim n. They 
seem caully, though not always, to be on different plants 
from those bearing perfect flowers, and below the average in 
size, the tube being more slender. Also, in nearly all my speci- 
mens, the stigmas diverge in a more or horizontal direction 
(across the flower) instead of ining oper! in the usual vertical 
one. Is this second form of the flower common? and if so, 
may not the greater tendency to horizontal divergence compen- 
sate for the want of stamens, by bnngmg the sogmas into the 
position most favourable for receiving from an insect any pollen 
which 1 paca nit to a perfect flower may bare left on its 
head or ? 8. 5. D. 





Hail Storm 

Dorine the passage across us this afternooft of a thunder- 
storm moving at so great a distance above the earth that the 
thunder was very feeble and the lightning very faint, we had a 
great hall storm, which commenced with ¢onical- opaque 
stones of the size oie 27™ (only lasting one minute), 
begmnmg again at 42 2 circular transparent stones havi 
a smajl opaque ngcleus (again only lasting one minute), followed 
Ber a ee Coe 
transparent, except a opaque envelope (w soon melted), 
and having externalfy in the centre a small ragge® piece of ice, 
Tho size varied from two to three mches in circumference, and the 
force with which they fell cut off the leaves from the trees and 
broke 200 panes of glase in my greenhouses. These stones cons 
tinued to fall for seven minutes with very heavy rain. 

Twelve hailstones were gathered after the storm was over 
and on being melted yielded o'o6o inch of water when measured 
in the glass of an eight-inch gauge, and the amount canght within 
an eight-inch hoop measured 0'750 of an inch, and this added to 
the rain, gave 1'430 inches as the amount fallen dunng the 


storm. E, J. Lown 
Highfield House Observ., Nottingham, June 3 
2 The flowers of V, jaluriris, which aro nearly uncolorous with a 


fow 
dark lines pointing to the noctary, apparently scentlem; but after 
sending for a short timo In wate fn a wary room, they become quite 


` ment and the deviation of 


“heat of electri 


“which these parabolas cut the 
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THERMO-RLECTRICITY * 
II 


(GUIDED hy considerations of Dissipation of Energy, I 
was led some years ago to the hypothesis that ifcè 
rity must be, like thermal and electric 
resistance, directly proportional to the absoluté tempe- 
rature. If this were the case, the lines in the diagram 
would be straight for gll metals; and parabolas would be 
the graphic representation not only of electromotive force, 
but of the Peltier effect, in terms of the temperature of a 


junction, ' And I found by actual measurement of curves 


plotted from ent, within the Mypge of mercury 
thermometers, the cyrves of electromotive force for junc- 
tions of any two of iron, cadmium, inc, copper, silver, 

are parabolas with 


old, lead, and some other metals 
leit axes vertical; the differences from parabolas béing 
in no case greater than the inevitable errors of experi- 
thermometers 
from absolute- temperature. If,.then, thé line for 
any one of these metals be straight within these limits of 
temperature, so are those of all the others. This makes 
the- tracing of the within these limits a very 
simple matter indeed. And an easy verification is fur- 
nished by the fact that from the parabolas for metals 
A and B, and A and C, we can draw the lines for Band C, 


- assuming any line for A; and we can then compare the 


temperatuf® of the intersection of these lines with that ef 
the neutral point of B and C as found directly. Another 
peribcation is minplied by the tangents of the angles at 


of abscissæ, for the 
sum of two of them ought in every case to be equal to 
the third. i 
In fact, if we assume, in accordance with what has Been 
said above, 
oy = kh, opm kg, 
where 4, and 4, are constants, Thomson’s formule give 
at once e . 
Za — fié- Ae, = 


or. s 
` H = (Ay A)T — OF 


. where T, (the comstant of integration) is obviously the 


- 


and the 


n e a ail 
Z. Em] [Farms m k) [Tia — dae 


: ; tth , 
= JAEN Ta E, 
where /, is the temperature of the cold junction. This is 
the parabolic fprmula already mentioned, 
` Comparing with the parabola as given by observation 
we get the values of 4, — 4, and T,, Similarly we obtain 
— Ay andel Hence we may calculate 4, — 4, and 


& a second ‘equation above) the value of Ty, from the 


© (hy = Ay) Ty + a — Ad Tas + (4 — Ti 0 
Thus we have the means of verification above alluded 
to—for the ion just written the relation 


expresses 
between the.tangents of the angles at which the three 


cut the axis of abscissæ. 
[It is to be remarked that if the circuit consist of one 
sime metal, we have 
ki m hy T = o0, ($ — JT = r suppose, 


w. m T}; - 
which shows that the electric convection of heat may be 


as an infinitestmal case-of Peltier effect between 
adjacent portions of the same metal at infinitesimally 
erent temperatures. i 
Also, qn the same hypothesis, we have 
is ‘Em Jr{t-1)° 
whith sedini tő acddrd with the result of sonie experiments 


* Abstract of the Rodo Lecture, concluded from p. 88. = 
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made for me by Mr. Durham, in which the deflection due < 
to the contact of the hot and cold ends of the`same wire - 





*) was shown to be proportional to the’ difference of tempe” 


ratures and independent of the actual temperature of 
either. } y 

Endeavouring to extend the investigation to tempera- 
tures beyond the reach of mercury epee ie I 
worked for along time with a small air-thermo of 
which the principle was suggested to me by Dr. Joule. 
But this involved very great experimental difficulties, due 
mainly to chemical action at high temperatures ; and, after 
much unsatisfactory work, I resolved to make one thermo- 
electric junction py the part of thermometer in observing 
the indications of another. In fact, an exceedingly ele- 
gant result follows at once from the preceding formulæ, if 
we suppose the specific heat of electricity to be propor- 
tional to the absolute temperature in each of four metals, 
and then draw a curve whoss ordimate and abscissa are | 
the simultaneous galvanometric ‘jtidicatiors of‘pairs of 
these metals, with their hot and’ céld junctions respec- 
tively at the same temperatures, ` For if « be the dife- 
rence of absolute temperature of the junctions, we have 

r Ar -+ Br 
tym Cr+ Dr’ 


where the ana E F upon the nature of the 
metals and upon the ute temperature of the cold 
junction. These equations give - ` 
(Dr — By)* =(CB — AD) (Cr — Ay). 
which is the equation of another also 
aa dats Peo ae gai 
A simple of this thearem is furnished by the 
motion of projectiles in vacuo. Suppose a particle to move 
under gravity, and subject, besides, to another constant - 
force e el to a given horizontal line—its path 
would have both ordinate and abscissa bolic functions 
ofthe time. ut its path might also be found by com- 
pounding into one the tyo accelerations, and as each-of- 
these is coħstant in direction and magnitude, their . 
resultant will have the same p , and thus the 
resultant ìs a parabola, Tried in this way- h 
ges temperature up to a red heat, I found that 
w some j 


others “were 


discovered, the specific heat 


iron, ht at ordinary tem 
from the quadrant to the fourth, and thence rises into 
the first again. 


‘Fo recur to our analogy, an income resented the 
iron Ime is one which ‘for a namber ot by 


the fluctuations of capital will deperid upon the compara- 
and the mi 
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contrary flexure, and then a minimum; the maximum 
aad minimum being the stationary points corresponding 
to the two occasions on which the expenditure equals the 
income. The maximum and minimum will obviously be 
farther apart, and smaller, the larger is the expenditure 
comparsi with the minimum income. i 
e fatter part of these statements is well exhibited by 

the behaviour of circuits of iron, and various alloys of 
platinum with Iridium, Nickel, and Copper. 

[Some of these, involving two, and in ons case three, neutral 
points, were shown. ] 
Tn cach of these cases there are obviously two neutral 
points, at least. Now suppose the two junctions raised to 
the temperatures of these two neutal points respectively, 
and we have a thermo-electric current maintained entire! 
by the ific heat of electricity, as there is obviously 
neither asorin nor fvolution of heat at either jonction. 
Still further, suppose (as is very #8ar/p the case with one of 
the alloys I have just used) that the specific heat of elcc- 
tricity is n/H in the metal associated with iron, and we 
have the very remarkable fact of a cwi rent maintained in 
a circuit, without absorption or euolution of heat ab either 


Junction or tn one of the metals, bub anih cvolution of 


heal m one part of the second metal and absorption tn 
another part. This suggests immediately the idza that iron 
becomes; as it were, a different metal on being raised above 
a certain temperature. This mgy possibly have some 
connection with the Fetricam aud Ferrosum of the 
chemists; with the change of magnetéc properties of 
icon, and of its electric resistance, at high temperatures, 
Dr. Russell bas kindly enabled me to verify these 
aie in a specimen of pure iron prepared b 
atthiessen. I find similar effects with Nickel at a aach 
lower temperature. The method of control which { em- 
ployed to satisfy myself that these peculiagties are due to 
Iron and not tg the platinum alloys, requiges a little ex- 
pension It depends upon the fact that by the 
elp of two metals made into a double arc (wires of 
the two being stretched side by side, without contact 
except at the ends) we can explore any portion of the 
field between the lines for these two metals by simply 
alterihg the ratio of the resistances in the two parts 
of the double arc. Such a complex *arrangtment 
gives a line passing through the intersection of 
the lines of the two constituents, and depending for 
its position on their relative resistances. shall not, 
at this stage of my lecture, trouble you with the formula 
which gives the Ime for the double arc in terms of the 
resistances of the two metals and thelt lines, but simply 
show the experiments with the help of a gold ae 
palladium wire, the one having the specific heat of elec- 
tricity positive, the other negative; while their neutral 
oint js considerably below the temperature of the room. 
etweeh their lines is included the peculiar portion of the 
iron lifé, and by making shots at it, as it Were, in various 
directions from the neutral point of gold and palladium, 
we shall be able to study its bearings. ? 


[Several of these experiments were shown, till finally the gold 
mire was melted.] 


I have here wires of iron, gold, and palladium, boufid 
together at one end, which is to be the hot junction. One 
end of the galvanometer coil is connected with the fice 
end of the iron wire, the other slides along a ae pobre 
wire which connects the free ends of the gold ahd - 
dium wires. By sliding it towards either I diminish the 
resistance of that branch of the double arc and increase 
that in the other--é«, I give that btanch of the double 
arc the greater importance in the combination. 

Throwing the greater part of the resistance into the 
palladium branch, I finda neutral point at a moderate 
temperature, but I cannot reach a second without melting 
the gold. Throw more resistancé Into the gold, tHe first 

point occurs at a higher temperdtute than before; 
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but a second is attainable. Bg still further increasing 
the resistance in the gold the two neutral points gradually 
approach one another, one rising in temperature the other 
descending, until at Jast we reach a maximym-minimum, 
“the result of the confluence of the two posts. The line 
for the double arc is now such as to zonch the iron line. 
Still further increase the resistance of the gold, and we 
find a mere point of inflexion, the waranane indica- 
tions having constantly rsen, though’ at a retarded and 
then accelerated rate, daring the heating of the junction. 
Two of the platinum alloys which I on with iron 
scem to give ling almost exactly parallel to the lead line 
~f e. 1n them the speci‘ic heat of electricity is practically 
nid, When a circuit is formed of these alloys the current 
therefore depends upon the Peltier effects at the junctions 
alone, and 18 Seach proportional to the difference of 
their absolute temperatures, thus furnishing a very 
convenient thermometer for the approximate estima- 
tion of high temperatures. I am at present engaged in 
drawing the thermo-electric diagrim in terms of tempera- 
tures as given by this combination, and the reduction to 
absolute temperatures wil finally b8 effected by a com- 
parison of this temporary but very convenient standard 
with an air-thermometer. P. G. TAIT 


Note,—-The following rude sketch of a part of the thermo- 
nectric diagram sill perhaps render some of the prc- 
ceding remarks more intelligible. It is drawn to 
illustrate qualitative effects alone, 


he 





- Pa 
The following di exhibits the amount of the 
Thomson and Peltier effects, aad of the electromotive 
force, in & copper-iron circuit, the temperatures of both 
junctions being under that of the neutral point. 


I . 
$ 





Peltier effect at cold pmction = Area A Dga (heating) 


” oF) hot ” =R- BCeéd (cooling) 
Thomson effect ia Copper = ,, mi i 
Tron =a , 8 s 
ftiechométive Fors = 3 ABCD ' 
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EA oai ta show thegdirection of the current ; and 
uclid’s proposition as to perallelograms about thg 
nal of a parallelogram shows at once the application 
of the first lay of Thermodynamics to the figure, as the 
Electromotive¥rce together with the Peltier effect at the 
cold junction obviously amount to the sum of the two 
Thomson effects and the Peltier effect at the hot junc- 
tion, 
Also, if we suppo$e the lines AD, BC, to be very 
close to one another, since wo have always A D "F 


we get(BC—AD)tes8(2) = — (0, ~ oS, whose appli- 


cation to the second law is obvious. The reader may 
easily construct for himself diagrams for other cases of 
relation of the temperatures of the junctions to that of 


the neutral point. . 
Thomson's original will be found in the 
Transactions of the Royal Soctsty of Edinburgh, 
and farther details of my tal work in recent 


numbers of the Proceedings of the same society. I 
may avail myself of*this op portentiy of asking assis 
tance from men of sciences procuring wires or foil 
of the more infusible metals, such as Cobalt, Chromium, 
Tungsten, &c, 

- PG, Tarr 

’ e 


THE LAW OF STORMS DEVELOPED* 
I p 


ETEOROLOGISTS tell us that their science is as 
old as Aristotle, If we should judge by its: pro- 
up to the middle of the present century, its antiquity 
kama little to boast of ; for, in the long of cen- 
_ turies, it must have proved an incorrigibly dull scholar, 
Within the past few yéars, however, it has greatly im- 
proved, and, especially since it became identified with the 
pop and important of storm- i and 
weather-forecasts, it has been rapidly developed. This is 
peculiarly the case in America, and it is not wonderful, 
when we consider ¢he comprehensive observations of our 
meteorological buréau, #nd the many beautiful phenomena 
which its publications disclose. 
© If Vasco Nunez, the discoverer of the great South Sea, 
was so awed by the grandeur and expanse of its waters, 
as seen with the naked eye, reece a ee 
preseda tegra ic meteoro enables us to discover, 
at a glance, aa and undulations òf the atrial 
ocean over the part of the hemisphere | 
_ It is to soñe of the deductions, that may be justly 
made from the extensive and syn ous observations 
” of the modegn weather- as they bear upon those 
weather-pro which, from time immemorial, have 
interested mankind, that we now ask attention. : 
Until the year 1821, “the law of storms,” simple as it 
is, was unknown to the most profound meteorologists and 
seamen of the world. It was then first discovered 
and announwed by Mr, William C. Redfield, of New York, 
and established by the labours of that great mind, against 
the constant ons and opposition of the scientific 
empirics of his day. It can be easily comprehended in 
its great outlines, and as far as our present oses re- 
uire, taemaa Ee ES nothing ; but, fram 
ousands of actual and y recorded observations, 
presenta the phenomena of spiral currents of air seeking 
a common centre of depression, and, in the attempt to 
find that centre, acquiring 9 vorticose or rotatory motion. 
The direction of this rotation Mr. Redfield ae a 
uniformly, in our hemisphere, contrary to of the 
a watch, with its face turned upward ; and, in 


hands 
* From the P. Solence Monthly, Communicated by the author, 
Prof Thompson H. Maury, of the Bignal Office, Washington, 7 
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the Southern Hemisphere, the rotation is with those 
hands, or with the sun in its diurnal round. It is easy to 
see that, if the atmospheric co resting over any 
iven area of the earth’s surface, should, from any cause, 
suddenly diminished, or its pressure and intensity be 
reduced, the gaseous fluid would rush in from all sur- 
rounding regions to restor@ the disturbed equilibrium ; 
and if the earth was not whirling around on its axis, 
every particle of the centre-seeking air would endeavour ` 
to move on the shortest, or the straight line. It is known, 
from the principles of mechanics, that this endeavour can 
never strictly be executed, because the axial rotation of -~ 


the globe incessantly so acts as to throw every body, 
while in motion, in our hemisphere, to the righ? of the 
line on which it is moving, no matter whether that Hne be 


from east to west, north to south, or at any conceivable 
ape mA the meridians or thy erm ee in 
part, this tangential impglse, icle of wind must 
take up a resultant fhotion. Ifit begins to blow toward 
the depressed centre of the storm as a north wind, it 
trends to the and Ìs felt as a northeaster; if it 
begins as a south wind, it diverges as a southwescer ; if 
as an east wind, if becomes a southeaster; and, if as 
STEE soon changes into the boreal nor-hwest 

It has often been asked whgther the storms of our lati- 
tudes attaln the immense size formerly attribuced to 
them ; and many eminent writers have denied the possi- - 
bility of their reaching a diameter of more than two or 
three hundred miles. Mr. J. K. Laugh in his recently- 
published “ Physical Geography,” would have us believe 
that cyclones “do not attain the enormous fitudes 
which have been assigned them.” But this opinion rests 
merely upon conjecture, not yet upon a correct physical 


It is a well-known fact that the monsoons gensrated 
on the central 


Indian Ocean, and reach far to the south, through 
more than forty of latitude (a radius of 2,500 
geographical iles afd from the Goth to the r4oth 
dian of east longitude, far out into the Pacific, ~ 
beyond the Bonin an Islands, southeast af 
Japan. The whole system of wet monsoons may also 
justly regarded as a grand cyclone, whose centre 
is stationary over the heated plaigs of Central Asia, 
whose intro-moving winds, bearing the evaporations of 
me Asisti e yasana pee it with meteoric fuel for 
months year, and whose iphery may be re- 
ee as embracing nearly anecthind of the entre eastern 
cmisphere. Analogy, therefore, warrants the idea of a 
great cyclone. But, apart from all this, actual observa- 
tions in different parts of the globe prove the frequeacy of 
storms of enormous itude. Thus, in the celebrated 
Gulf-styeam storm of 1839, as Sir David Brewster long 
ago pointed out, several staunch merchantmen were foun- 
dering off the coast of Georgia, near Savannah, in the 
S eart of the gale, at the same hour that the winds in 
itshorth-west quadrant were taking the roofs off houses 
in New York and Boston, more than 800 miles disant- 
clearly revealing a cyclone whose formation was symme- 
trical, and whose diameter must have been nearly 1,300 
miles. But, not to go back to ald data, the West-Indian 
storm of August Te 1897, before its centre had moved 
north of Florida, pa aes to draw upon the regions of - 
igh barometer in the Northern States, had exer-ed its 
influence as far north as New London, Connecticut, and 
gave us the north-easterly cyclonic winds in the north- 
west quadrant of the whirl, on the entire Atlantic coast. 
The more furious cyclone of August 24, 1871, discovered 
to be then south-east of Florida, and telegraphically fore- 
announced as likely to endanger the coasts of the Southerp 


vod 
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States in less than for gist hours, appeared on the 26th 
ig full force in Northern Florida, but not until some eight 
or ten hours after it had aet the atmosphere all around it 
(as far north as Boston) in cyclonic motion, and had 
caused the storm-cloud to spread itself over the entire 
region of the United States on the eastern slopes of éhe 
Alleghanies, and as far westwagd as Knorville, Tennessee. 
It is no uncommon thing, as Redfield, Espy, Henry, 
Loomis, and others, long ago showed, for an area of de- 

ression on the upper | to make itself simultaneously 

elt as far south as the Gulf of Mexico, and as far east 
as New England. A 

If it fell within the scope of the design of this paper 
‘to consider the final cause of storms, it would be 
easy to show that, unless the law of storms ordained a 
large area, and a far extended for the meteor, in 
some degree commensurate with the area of our immense 
continent, the meteor @ould not full its office in the 
terrestrial] economy—an office whfch, apparently, imposes 
upon it the task of gathering to its centre, through the 

ency of its intro-moving winds, the idle and inappre- 

ble moisture scattered over the surface of the earth, 
condensing it into rain and snow, and diffusing it in these 
forms over immense districts of countrf. 

It is of incalculable importance to observe, and care- 
folly digest the fact, that when a storm-centre or area of 
low barometer is once formed, it is the nucleus for a vast 
aggregation and verter of meteoric forces. No 
matter how small at first, under favourable atmospheric 
conditions, the courant ascendant is formed, condensation 
aloft sets in, and the precipitation only serves to add 
“fuel to the fame” of the cyclonic engine. This process 
widens in geographical area, and after a few hours have 
oe the storm may so develop as to cover a continent 
with its portentous canopy of cloud, while simultanceusly 
strewing an ocean with wrecks, and throwing out in the 
upper sky, mére than a thousand miles in jts front, the 
fine filaments of the premonitory cjrrus and cirronus, 

In close connection with the sue and magnitude of 
cyclones must be considered the distange over which they 
pass from their initial pomt. Much has been said on this 

of our subject, and not a few writers have accepted 
the doctrine of Admiral Fitzroy, that they progress over 
but comparatively short distances, For such a “view, 
however, it is impossible to find, ether in the nature or 
physical office of the cyclone, any support whatever. The 
storm once engendered, no matter in what part of the 
world, may be stationary or progressive. There are well- 
authenticated instartes of almost stationary cyclones 
and almost statio typhoons, of which latter will 
be remembered the. fain gale of the ship Charles 
Heddie—an Indiaman, carried round and round the storm- 
centre for five days—which progressed not more than 90 
miles a day. Indeed we may, as has been said, regard every 
wwet-monsoon region asa stationary and semi-perennial cy- 
clone. Sucha meteor has been shown to resemble an eddy 
moving in the cwrent of a rapid river. The latter ma 
be large or small, while it does not determine,*bat is 
determined by, the course of the on-flowing stream, It 
jg true the centre of an eddy or water-hollow may soon 
be filled up and the whirl disappear ; but it is because 
the depression is not maintained. If the depression 
-could maintained, it is easy to see that the eddy 
would continue, and eits way, as long as the current 
in which it is embodied continues to flow ; it might be 
through the length of an Amazon or a Mississippi River. 
In the case of a cyclonic eddy or whirl, we know the 
atmospheric depression is maintained as long as the 
centre moves ina region sufficiently supplied with aqueous 
vapour to feed it It is a physical impossibility, as has 
been often shown, that any storm, however vast or how- 
ever violent, can prolong its advance or sustain its fury 
over a dry and desiccated surface. The most extended 
typhoons of the East; upon entering the dry and rainless 





-in upon themselves 








continental regions, dwindle igto the well-known and 
quire dust-whirlwind, such as Sir S. W. Baker 

escribes as witnessed in Nubia, and as here illustrated, 
fom the admirable s of Mr. Buchan. The Sahara 
eis amore formidab ier to the passage of a storm 

than the majestic mountain wall of the Alps, and the 

simoom is, notwithstanding the stories of travellers and 
the legend of swallowing up the agny of Cambyses on 
the can desert, g wasted and worn out cyclone. In 
his “ Desert World, , compiling the more accurate 
observations of the phenomenon, says: “It never prevails 
over any considgcabie area, and beyond its limits the 
atmosphere re s serene and calm ; the phenomenon 
is of brief duration, the atmospheric equilibrium is 
RPT restored ; the heavens recover their serenity ; 
the atmosphere grows clear, and the sand-columns, falling 
, form a number of little hills or cones, 
apparently constructed with great care, like those mimic 
edifices of sand made by children in their pastime.” 
The same writer also mentions a severe s1moom which 
was “ over in a couple of hours.” 

Embedded in the great adrial currents, however, and 
supplied with abundance of moisture, there is nothing 
to arest either the rotatory or progressive movements of 
the storm. Like the diift-bottles cast upon the current 
of the ocean, and found after months to have been 
et Wa thousands of miles, from the equator to the 
polar parallels, there is every reason to suppose the 
tropic-cradled gale, and the minor storms also, are Lorne 
in the great atmospheric currents through quite as great 
distances, There is an authentic and well-attested account 
of a Japanese junk, lost or deserted off Osaka, drifting 
through the immense arc of the Kuro Siwo’s recurvation, 
and encountered (in latitude 37°, by the brig arrester, 
March 24, 1815) off the coast of California. That tiny 
craft must have followed in the bands of westerly winds 
and warm waters for seventeen months. Why, upon 
theoretical grounds, should we rejétt the hypothesia which 
represents the movement of storm-areas as prolonged for 
many thousands of leagues, or indeed ihat which repre- 
sents them perpetually in motion around given centres of 
cyclonic or anti-cyclonic areas, keeping pace with the 
great winds in their eternal circuit? * 

As a striking corroboration of ‘bl this we find—what 
might have been assumed on theoretical grounds—that 
the logs and special observations of the Cunard steamships 
show that a vessel bound from Liverpool westward en- 
counters ffequent advancing areas of low pressure, 
indicating @ number of rapidly succeeding barometric 
hollows or depressions,-“ each with its own cyclonic wind- 
system, moving across the Atlantic as eddies chasing 
each other down a river-current.” ° 

The word cyclone has frequently, but incorrectly, been 
used as significant of an cnormous or very violent meteor, 
as if its application was to be confined*to the devastating 
hurricane of the West Indies or the terrific oon of 
the China seas, It simply means a storm which acts in 
a circular direction, and whose winds converge by radials 
or sinuous spirals, toward a centre, moving in our hemi- 
sphere in the opposite direction to that of the*hands of a 

ock, and in the Southern Hemisphere ina contrary 
direction. Taking this as the definition of a cyclone, 
it seems clear, from observation alone, that all storms are 
to be regarded as cyclonic. Volumes have been written 
to prove that this is not the case. But we have only to 
examine a few se1ies of weather-maps from week to week 
to see that, wherever you have an area of low barometer, 
into its central hollow the exterior atmosphere from all sides 
will pour, and that in so domg a rotatory spiral or vorticose 
storm fe Senses The tornado, the simoomis, the dust- 
whirlwind, the fire-storm, even the slow and sluggish storm 
which moves on ourwestern plains as the labouring wheel of 
the steamship buried in a heavy sea, all attest that a body 
cannot move on the earth’s surface in a straight line. It 
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- dg not more true with ug that the Gulf- Stream turns to | districts, far and near, or at least to test the mathematical 
the eastward, the Polar Stream to. the westward, law by a grand ent, z 
equatorial currents to the northward, than that every aft-| The tangentiel and forces, acting at the 


be 

y be marked or partly concealed. In the 

‘ by observation where the barometer is lowest, to now at orando eee a a Bante gert the 
orce may n appreciable to an o 





-~ 
~. 
Fra. 1.—Caoms anl Cirronus Clouds. 
a ; Eora 7 e - x 
but it is present, and intensely assists in communicating | the mi bes ratory winds, Thero is not an 
vorticose motion fo the storm, whose roar is heard with | instance, it is beli recorded in which a tornado 


awe by the stoutest haart, as it crashes throngh the forest | moved as much as too miles an hour; probably one-half 
and even ploughs up the soil of the earth. If the cyclonic aA T wonle Dei (09 Ripe ep ese tanta one 
oF spiral feature should fail to manifest itself in any storm, | and ordinary motion. But the wind, moving straightfor- 
we ought to look for such failure in the tornado. It is | ward at the rate of 6o or 80 miles an hour, never worked 
eae ge í anys ee ee ie ee the Wet 
an cane, bl at mate of 100 an 
ne Medes a toe down, ships innumerable 
stranded } but this is all mere chil rplay compared t9 
the suctlon and whirl of the tornado. conclusion 
forced upon us is, that the ravages of the latter are due, 
not to the weight of the atmosphere, moving as 2. river- 
torin iia goig i peure hap Oa n Sry penina the 
, ‘| travelling vacuum, to the torsive, racking motlon— 
Tapata i0 every object in i ae to its gyration, 
To preve that this gyration is always from right to left, 
or against the hands of a watch, ls, of course, practically 
impossible ; but such a direction has often been observed 
tornadoes, x . s 
t may, therefore, be safely concluded for all 
ceases of meteorol e calculation. the ce, if not 
such at first, will soon become cyclonic. AN daily 
weather-charts demonstrate this, not by a laboratory or 
lecture-room experiment, but on an infinitely wider and 
grander scale, and m a manner far more conclustve than 
any aah ar se a teed could possibly make to 
i E appear. * Mr. Laughton has happily said, “ Nature 
true that no barometric readings have ever been taken in | Makes no distinction between small and g Pie cre 
the narrow heart of a tornado, but abundant evidence | f mist that lights gently down on a delicate flower, an 
exists of the fearful rarefaction in the centre. While the | the avalanche that sweeps away a village, fall in o co 
meteor, once set in motion, may move forward with great | to on¢ universal law.” . R 
velocity and destructiveness; the danger is clearly due to (To be continued)  - : ; 
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THE CORONAL ATMOSPHERE OF THE SUN* 
I 


I PROPOSE to bring before you rapidly the principal 

results obtained by me during the last total eclipse 
of the sun which I observed in Hindostan, at a point not 
very far distant from the place where I observed the 
great eelipse of 1868, which opened up such new horizons 
with to the constitution of the sun. 

The eclipse took place on December 12, 1871. 
The chief interest of the phenomenon is connected with 
the problem of the luminous corona which surrounds the 
stm during total beet When that body is eclipsed by 
the Interposition of the moon, you know that indepen- 
dently of those jets and luminous expansions which are 
known as protu ces, there is seen around the dark 
disc of our satellite a magnificent luminous phenomenon, 





resembling a glory or ctpwn, which extends to 8’, 12’, 15’, 


and more from the ieee limb, and the frequent strange 
e- 


‘ 





e 
subject ; “I regret to aay that the disagreement which 
has been found to exist between the observations made 
in different places by astronomers equally eae een on 
the luminous corona, in one and the same eclipse, Mas 
covered the question with such obscurities, that it is in 
the meantime impossible to arrive at any certain conclu- 
sion on the cause of the phenomenon.” 

By means of analysis the question has 
entered on a new p In 1868, while the nature of 
the protuberances was discovered, the spectrum of the 
corona was also obtained; it is true the observers found it 
continuous,t not an exact observation according to me, 
which retarded the solution of the question. 

In the following year the Americans took up the 

* Translation of a paper read by M. Janssen at the Bordeanx meeting of 
the Franch Associathon for the Advancement of Science. 

+ Let us mention the observation of M. Rayst, who found Taminous pro- 
Jongation on the principal Imes of the spectrum of a protuberance. 





forms of which are variable at each eclipse. The obser- 
jon of the eclipse which now occupies our attention, 
for its object to definitely fix for us the nature of this 

â phenomenon. . 

. e corona is the luminous manifestation which is 
predominant during a total ecli and thus it must, at 
all ti attract the attention of observers. We possess, 
indeed, descriptions by Plantade, by Halley, by Louivill 
and by others, which go back to thé commencement o 
the 18th century; of course these observers did not indi- 
cate the cause of the phenomenon. 

Arago and his chool form a period in the history of 
the attempts wifich have been made to discover the 
nature of the corona. Our great physical astronomer 
applied the polariscopic methods to these in tions, 
but he as well as his saccessors were baf In the 
“ Astronomie Popalaire,” published in 1856 (tome ili, 
p. 604), we rea she: following conclusion upon this 


matter.* They still found the continious spectrum, but 
they established the existence of that celebrated green 
ine a in Kirchhoffs scaley which is th® prevailing 
manifestation in the spectrum of the corona, and the 
meaning of which has yet to be discovered, We owe, 
moreover, to the Americans some very beautiful photo- 
graphs of the protuberances, which show also the actinic 
power of the coronal light 

The echpse of 1870 was marred by the bad weather, 
The few observations which could be made confirmed in 
general the observations of 1869.+ 

Thus, in 1871, we already possessed some very im- 
portant data on the corona, Unfortunately these data 
were as yet incomplete, and above all inconsistent : for 


* Tho total eclipse of Angust 7, 1969, visible m N. Amarica. 
t We should mention, 1 the beautiful observations of Mr, 
Young on the reversion of the lines at the base of the chromosphere. 
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g example, the continuity of the coronal spectrum, on the 


one hand, was inconsiStent with the observations of 
polarisation of the corona, and on the other hand, led & 
the scarcelysadmissible conclusion of a corona formed 
solid or liquid incandescent bodies, Thus the new, 
eclipse, whjch presented a new opportunity of attacking 
` this great question, the calculation of which, it was felt, 
must now be near, excited a general rivalry. 
~ England took thé most considerable share in these 
observations. The([British Association, the] Royal Society, 
the Royal Astronomical Society, the Indian Governm 
work tenon y opener Among the noted men o 
scienco sent out, we mention spel Mr. Norman 
Lockyer, Colonel Tennant, Lieut. erachel, Mr. Pogson, 
. Capt. Fyers, &c. Italy was represented by M. Respighi, 
o 


who was destined to make, on this Dn, some vety 
beantiful observations ; Holland by M. Oude &c, 
At the request of the Academy and the Bureau des Longi- 


tudes, I was appointed by the French Government to 
represent France. It was a gloridus charge for me, but 
at the same time a heavy one, which made me 

that circumstances did nut permit of my having any French 
rivals. - ” 

The voyage being deciited, it remaitied for me to settle 
the plan of my observatiéps, the plan on which to set 
about to choose instriments, and to clitose the place 
of obserygtion.: These points were of prime import- 
an F : 


ce. 

With regard to the plan of Investigation, I knew very 
well that, coming after so many ab en, I could bot 
hope to solve the problem by simply to the Ailifie- 
rous observations already made, oie simila? = 
tions. It was necessary to study coll Wit 
facts, to fix the obscure or contradictory pe ali 
secure a number of rapid-observations (thé tot: 
last only about two minutes in Indf 
enable us to correct what was i 
what was insufficient, and to form, aldit . 
observations, a collection of data from v 
the true nature of the phenomenon. For ¢xdtip 
no doubt, in spite of contrary observations that an 
trum of the corona was not really discon bee 

ed that it must presen ee Tamigi t ‘a 
istic, that of a spectrum of gas, and I found an & 
of the contrary ces recorded in the feciNents 
-athe light of the corona which did not admit spectra 16 ba 
obtained, sufficiently luminous for discerning their true 
constitution. Thus, my intention was to bring my efforts 
to bear upon this chief point, to some extent knot of 
. the problem. The point was to obtain a spectrum much 

more luminous than those of my For this 
` purpose I constructed a special telescope having a mirror 
37 centimetres in diameter, and a focus of 1®43, which 
gave spectra about 16 times more luminous than those of 
an ordinarySistronamical telescope. 
I attached also great importance to seeing the corona 
at the same time as I analysed its light. A special 
ni a aoe ee 
Finally, a ising te pe upon the large 
telescope enpbled me to join the pic indications 
to theřotker data, and to judge of their agreement, Such 
were my in tal arrangements, i Š 
‘Fhe choice of a station was of no less importance. 

At the point at which we had arrived, our investigations 

bore upon phenomena so delicate that a sky was required 
_ of absolute purity, if I may be permitted the expression. 

Let us say a few words as to where I sought to realise 
this second condition. 

The eclipse was to be total in the south of Himdostan, 
at Ceylon, Java, and Australia, ` Australia was too far 
away. Java is, in December, subject to the rainy mon- 
soon. ere yet remained India and Ceylon, which 
represented for the line of totality a considerable 
exentt, and Offered a very great variety of btātions from 






+ 


| my observatory. 





which to choose. To make this choice, I resolved not to 
trust to the general indications which we possess jn 
Europe as to the climate-of ser but to set out early, to 
visit all the stations, and to decide only after visiting the 
places, and collecting information on the spot. 

Į was at lon by the beginning of November, nearly 
six weeks before the time of the eclipse, which would 
take place on December y2. On this is Label. Nae 
assisted by the families Laggard and Ferguson, to w ome 
here beg to express my thanks. The information gathered 
in the north of the island, where the. phenomenon would 
take place, was not so satisfactory as I desired, and it 
was to s€ek for better fortune on the coast of 
Malabar. I then left Ceylon for Malabar, doubling Cape 
Comorin. -On my way i made some magnetic determi- 
nati and I the good fortune to’ find that the 
magn Gages ots far the Sp pasie aut close to Cochin. 
It was at Telecherry, an glist post situated near the 
line of totality and ¢he French colony of Mahé, that we 
disembarked. I was received by M. Baudry, a French 
merchant, who gave me a most ious welcome and 
the most active assistance. Mahé was very valuable to 
me ;~ our go , M. Liotant, red for me inter- 
prn who spoke Prench dhd the dialects of the districts 

was to traverse. : 

I had, meantime, to chbdse between the coast ; 
the plain, and the stations of*the Ghauts and the Neil. 

erries, As the eclipse was drawing near I could not 

of sensing i station to make a lengthened 
investigation. ided to utilise the telegraph and the 
allway * for ing a simultaneous in as to these 
stations M. Baudry, whom I had instructed in observa- 
Hons to Hidke every morning at the hour of the eclipse 
H the purity of the atmosphere at the coast; gent wie 
ot tind a ere et I had a similar station on 
2 been taken to Coimbatoor, 

ihe teitte ofthe rrloay, read to be conveyed s ily 
to the státioh”selected., I m visited tife Neilgherries, 
ahd to ¢, I surveyed these mountains by utilising 
i ee de suberiority of the ‘Neilgherien, “A wary” 
t e iority of the Neilg es A 
careful ives oe of eed 


his massive mountain- 


induced to locate my station in the north-west, where 
Bom much finer weather than in D one 
of est where Colonel Tennant and Lieu- 


tatt Herschel were afterwards established. 

It was & mountain near Shoolar, an Indian vilag 
lat. 11° 27 8" N. long. 74° 22’ 5" E. of Paris, that I fixed 
The mstruments were forwarded from 
Coimbatoor (at the foot of the Neilgherries) to Ootama- 
cund in ox waggons. From aem endis Shoolor the 
country consisted only of mountain and forest, without 
carriage. roads, and the cases had td be carried on men’s 
shoulders, the many difficulties attehding which were 
happily overcome. Three days before the eclipse the 
observatory was erected, the instriitiitht in place and 
ready for observation. 

The ebservation at Shoolor was favoured by a sky of 
‘wonderful purity. As I have already indicated, my plan 
was to examine the corona from the triple point of view 
of jts figure, its spectrum, and its phénomena of polari- 
sation. : 


I first examined the corona in the telescope; the pheno- 
menon was seen.in all its splendour. The general form 
was that ofa inear (carré curviligne), of which 
the outlines were frregulak bar clearly defined. At its 
height, the corona extended to about 14’ ar 16'' 

the lunar limb, and only to about half that distance 

at its narrowest parts, No diagonal was in the direction 
of the solar . All around the limb of the moon 
were seen trains of light which united towards the highest 
parts of the corona, and which gave to the entire pheno- 

* Thero is a railway from Madras to tho Melaber coast: I found it almost 
follow the direction of the Ene of totality, 
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menon the appearance of a luminous and gigantic dahlia, 
the centre of which was occupied by the black disc of the 
moon, 

The corona did not present any essential differences 
of structure at the point of contact and the opposite point, 
The motion of the moon did not appear to produce ary 
change om the structure. These facts completely con- 
vinced me that the corona is a real object, situated beyond 
the moon, the gradual motion of which body reveals its 
various parts. Having finished this investigation, I 
turned my attention to the luminous elements of the 
phenomenon, My view being yet as digtinct as ever, I 
commenced by examining the spectrum of the highest 
and least luminous parts of the corona. I placed the 
slit of the spectroscope at a point two-thirds of a radius 
from the moon’s limb (environ du bord lunaire). The 
spectrum was seen mugh more vividly than I expected 
at that distance, a evidently due to the luminous 
powers of the telescope and to the whtle of the arrange- 
ments adopted. This spectrum was not continuous, I 
ae at once the hydrogen lines and the green ray 
1474). 

This is one point of the highest importance; I 
removed the slit, remaining always in the high regions of 
the corona ; the spectra always presented the same con- 
stitution. k 

Starting from one of these positions, I descended little 
by little towards the chromosphere, examinihg very care- 
fully the changes which might be produced. In propor- 
tion as I approached the moon, the became more 
distinct and appeared richer, but they remained similar 
to the above in general constitution. In the middle 
heights of the corona, from 3’ to 6’ of the dark 
line D was seen, as well as some obscure lies in the 
green; but these are at the limit of visibility. This 
observation proves the presence in the corona of reflected 
solar light, but i is seen that this light is drowned in an 
abundant extraneous (¢frangére) lumunous emission. 

I then set m to a very important observation, 
which I Suelo give me the spectral relations 
between the corona and the protuberances, The slit was 
adjusted so as to take in a portion of the age te 
protuberance, and all the height ‘of the corona, |The 
spectrum oF the moon was excessively pale ; it‘appears due 
principally to atmospheric illumination, and gives a 
valuable ldea of the feeble part which our atmosphere 
can 2 play in the phenomenon of the corona, 

protuberance gave a very rich spectrum and one 
of great ag A had not time to make a detailed 
examination, e main point here is the establishment 
of the fact of the prolongation of the principal rays of 
the protuberance ugh all the height of the corona, 
which clearly demonstrates the existence of hydrogen in 
the latter. 

The green line (1474), pA me Poona ie 
corona, appeared interru “in the spectrum 

Tones very remarkable result. I then gave a 
ew moments to establish satisfactorily the cor- 
respondence of the lines of the corona with the principal 
lines of hydrogen in the protuberances, 

There: remained Io a then vanly A dew aoni 
polariscopic observation.t The corona ted the 
characteristics of radial polarisation, it ought to 
be remarked, the maximum of effect is not observed at 
the lunar limb, but at some minutes from the edge. t 

I had scarcely finished this rapid investigation when the 

JANSSEN 
(To be continued.) 


ean be consulted 
has noted thts fact in his 


: excellent polariscopic obyor- 
ek of the eclipue of Joly #7, 1620, 


NOTES 


trie subject of the Transit of Venus in 1874 was for the 
fit time officially brought before the notice of fhe Board of 
Visitors at the recent Visitation of the Royal Observatory. 
After a careful exposition of the matter by ‘the Astronomer 
Royal, and a consideration thereof by the Visitors, it was pro- 
posed and seconded by the Astronomical Professors of Cambridge 
and Oxford, that the Gérernment be requested to provide the 
means of organising some parties of observers in the Southern 
Ocean, in the hope they may find some additional localities 
for observing the è duration of the Transit of Venus. In 
other language, they recommend strongly a srt of roving erpe- 
ditou. The meteorological and climatic difficalues both North 
and South are extremely great: the practical difficulues in the 
South are very peculmrly so ; in despite of the latter, the Bomd 
of Visitors were unanimous in their advice to try what best 
can be done in the snb-antarctic regions The Astros 
nomer Royal expressed his perfect acquiescence in the 
proposal of the Visitors; the final decisjon will rest with the 
Admiralty and the Government. In coming to this decision, it 
is proper to add that the Board was in no degree either ine 
fluenced or assisted by certain discussions which have taken 
place upon the subject ont of doors ; their decinon would have 
beer just the same whether these discussions hed omhad not 
taken place; and the Board came to their conclusion under a 
foll knowledge of the very peculier climatic and navigational diffi- 
calties which seem to attend on the roving expedition which they 
recommend. It is, in fact, only a realisation of an old proposal 
by the Astronomer Royal himself, which seems to have been set 
ande on account of the many serious practical difficulties attend. 
ing it, The Astronomer Royal also proposed to organise some 
additional stations dependent on Honolulu. 

Masses. SAMPSON Low AND MARSTON are absut to publish 
a volume on the subject of Arctic Exploration, by Mr, Clements 
Markham, entitled the “Threshold of the Unknown Region.” 
It is intended to give a fall account of all that it known of the 
line which, at present, separates the known from the unknown ; 
to explain the best route by which the unexplored region may be 
examined ; and to enumerate the impoftant scientific results to 
be derived from Arctic exploration. 


NATURALISTS will be glad to hear that the long-talked-of 
new buildings for the National Museum of Natural History, at 
South Kensington, have been actually commenced, and that the 
contractors, Messrs, Baker, have arranged to complete them 
within three yeaa, -> 5 

Mx, F. T. WARNER, of Winchester, who for some time has 
been collecting materials for a Flora of Hampshire has kindly 
offered the use of his collections and matertals to Mr. Frederick 
Townsend with the proposal that he should complete the Flors. 
Mr. Townsend has accepted the offer, and as much work 
remains to be done, he invites the assistance of other botanists 
in fornishing him with lists of plants or in forming during 
the present season, The value of lists will be increased 
if accompanied by specimens, and in all cases exact localities 
and dates should be given. ‘It is proposed to divide the country 
into river-basin districts. Letters should be addressed to Shed. 
field Lodge, Fareham, but parcels to Botley Station, London 
and South Western Railway. Mr. Townsend will gladly pay 
postage or carriage of parcels. 

Prorxssok ROLLESTON, of Oxford, is appointed to deliver 
the Harvedan Oration at the Royal College of Physicians on 
June 25, at five o'clock. 

Ir is rumoured that Prof. Tyndall is to receive the honorary 
degree of D.C.L. from the’ University of Oxford during the 
ensuing Commemoration, 


135. 


NATURE 


[Fune 12, 1873 





THERE will be an electlgn at Magdalen College, Oxford, in 
October next, to not less than six Demyships and one 

Of the ps, otio at least will be mathematical, one at léast 
in Natural S and the rest- classical, The Exhibition 
bs in Natural Science. The stipend of the Demyships is 954 per 
annum, and of the Exhibition 75/, inclusive of all allowances; 
and they are tenable for five years, provided that the holder does 
not actépt any appolnffnent which in thej tof the electors 
will interfere with the completion of his "Untversity studies. The 
examination forthe Mathematical and Natural Science Demyships 
will be held in common with Merton College, at the same time 
and with the sème papers. Each candidate will be considered 
a3 standing in the first place at the College at which he has put 
down his nama, and, tinless he shall give notlct to the contrary, 
will be at standing dt the other Collage also, In 
condicting the Examination for Magdaln College Demy: 
ships in Natural Science, questions will be put relating to 
Generel Physica; to Chemistry, and to Biology, including 
Human-and Comiparative Anatomy and Physiology, with the 
principles of the Classification and disttibation of Plants and 
Animals; but a clear and exact knowledge of the principles of 


- aby one of the above-mentioned Sciences will be preferred to @ 


mort general and less accurate acquaintance with more than óne. 
The Examination in Biology and Chemistry will be partly prac- 
tical, -If Tlecermary. Candidates for Demyships in Nateral 
Science and Mathematics have also to satisfy the Electors of 
thelr ability to pass the ordinary Classical Examinations required 
by the Univerdty. Very supetior excellence, however, in 
Natiral Science or Mathematics will be allowed to compensate 
for any deficiency which Candidates may show in the Classical 
part of the Examination, provided that the Candidate, if elected, 
undertake to make uy this deficiency at a subsequent period, 
The next Examination will commence on Tuesday, October 7, 
atQaAM. Particulars to the examinations in the varlons 
subjects may be obtained by applying to the senior tutor. 


THERE will be an élection at Merton College, Oxford, ti |. 


October next, to three Postmastershipsa, value 80/. per annum 
tenable for five years, or bo long as the holder does not accept 
any appointment itòompatible with the full putwnance of his 
University studie. One? of these Postmastérships will te 
awarded for proficiency in Mathematics, two for ptoficlency in 


“Physical Science.“ In the examination for the Mathematieal 
-` Postmastership, papers will be set in Algebra, Pure Geometry, 


Trigonometry, Theory of Equations, and 

of two dimensions. Candidates 

not have exceeded four terms of University standing. There is 
no limit of age” In the examination for the Physical Sclence 


Poatmasterships, papers will be set in Chemistry, Physica, and ` 


~ Biology ; opportunity will be given of showing a know- 
ledge of work in Chemistry ahd Biology. The Post- 
masterahips will be given either for special excellence in one mib- 
ject, or for excellence in two of the three subjects ; but no can- 
didate will be examined in more than two subjecta. A paper 
will beset i Algebra and Geametry, which, ceteris 
paribus, will be of weight in the election to the Postmasterships. 
Candidates. for these Postmasterships must not have exceeded 
six Terms of University standing. There is no Emit of aga 
The examination will commence on Tussday, October 7, at 9 
A.M, in Merton Collage Hall  Canthidates ate required to call 
on. the ‘Warde on the saibe diy between 4and § Piu The 
examination will be held in common With Magdalen College. at 
the same time, and with the same papers. Each candidate will 
be considered as standing, in the first instance, at the Colloge at 
which he has put down his name, and, unless he has given notice 
to the contrary, will be regarded as standing at the other College 
aio. ‘ : 





for this Postmastership must 


Gardens at Kew during the year-1872, Just published by Dr, 
Hooker, it appears that the number of visitors to the gardchs 
shows an increase of 6,000 over that in 1871, very nearly half 
the number being Sunday visitors. Considerable additions and 
im ts have been made during the year in various pats 
of gardens ; the Pinetum now numbers about 1,2Qp species 
of coniferous plants, incladiog almost every species that can be 
grown ont of doors in this climate.. Seeds and living plants 
have been received from various parts of thé world, and a large 
number of parcels sent off to our colonies and elsewhere. The 
acquisitions to the Museums have been considerable, and those to 
the Herbarium quite exceptional in magnitude afd importance, 
inclnding ar€xtremely valuable présentation by the Rev. C. 
New of plants collected on the Alpine zone of Killma-njaro, the 
only hitherto vistted snow-clad mountain in Africa ; 
2,000 Brazilian plants from M. Glað, Director of the Botanic 
Gardens at Rio de Janel; and a beanhful collectioa of Ap- 

mosses from Prof. Asa Gray of Cambridge, U.S. 
Among the publications istued during the last year either 
officially or by private botanists working at Kew, are the com- 
menceméit of the second volume of Bentham and Hooker's 
“Genera Plantarum,” the sixth volumo of the “ Flora Abttra- 
lansis,” by Mr. Bentham; the first part of the “Flora of 
British India,” by Dr. Hooker; several parts of Martins’s “Flora 
Brasiliensis; ” Col. Grant's account of the plants collected by 
Capt. Speke and himselftn Central Africa, &c. 


Spectat certiffcates of proficiency have best taken at the 
recent examination for women of the University of Londoh in 
thé following sclentific branches:—in Mathematics, by Miss 
Black and Miss Orme ; in Chemistry and Natural Philosophy, by 
Miss Eaton and Miss Wood; in Human Physiology, by Mis 
Kilgour of the Lgdies’ College, Cheltenham, the first time this 
branch has bepn taken by a lady: and in Pollfical Economy by 
Miss Lord and Misa Orma 


Mz. Gwin Jurgneys is ebout to Join the Chalistgt+ at 
Madeira for w-crulse to thd Canaries, Cape de Verdė Islands, 
and Bale. 


“M. P, J. Vaw BENEDEN describes, in the Bulletin of the 
Belgian Academy of Sciences, g fossil bird foulin the Ropélien 
clay of Waes, in all respects similar to the etlsting Arts 
darila, 


° 

Lasr Saturday appeared the first numibér of a new French 
sclenlific periodical named Za Nature, The articles are all 
popular, and the ildstrations are plentiful and well executed. 


De. Lions Livi, the Constl-General for Pariguay, is aifing- 
ing a scientific commimion to Inquire into the resources of 
Paraguay. The commission is to consist of botanical, agri- 

geological, thin y and geographical surveyors. 

It is understood that the Cohsul-General has in view to appoint 

a French botanist, Of great repntutlon, dnd a Scotch agrical- 

turist, but has made no atrdhgement for the geologist and 

TB a Di. Levi would be glid td gib informatio to 

ody who bighi be willifig to offer Bis co-operation th such g 
aclentifid expédtinth, 


Lerrexs fdh Sydfiey aiiifhtë the atriyal there df the 
Itäliañ -Pivlori Plot; with thè thuthitist D'Albertis on 
boett he been forced to leave New Guiièa by tepeated 
attacks of fever. Hais cottipatiut; Odderdo Beccari, well known 
for the valuable collections he made between 1865 and 1868 in 
Bomeo, atid subsequently in N.E. Africa) and which are now 
if the citie itidsgtiii of Gaited, Hats retnaitled itt Now Quitted. 


‘batts i ondoy, dad vill bring. 
Poi tha report on hc progress dnd oman of thy Royal | wh Rik a ge Stiati Wreath Waal 
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THE second of the two parts of Prof. C J. Sandevall’s new 
Synopsis of the Classification of Birds has just reached us from 
Stockholm. This important contribution to ornithological lite- 
rature, the work of so justly belebrated and palnstalung an 
ormthologist, will be found replete with suggestions, as its 
author bases his methods of arrangement on details worked ant 
mostly byhimself, and with a trily scientific spint. Some of 
the arrangements suggested are particularly striking, and though 
they will probably not all bear the test of future inguiry, yet are 
undoubtedly based on characters, the importance of which has 
been too little attended to, Among these peculiaihes may be 
mentioned the placing of the Hoopoo wit the Larks, quite 
away from /rriser ; and the adoption of Strickland’s eccentric 
idea that the Pratincole is only a modified Nightjar; to say the 
least, would it not be more reasonable to call the Nightjar n 
modified Plover? š 

. 

THE correspondent of the Nero York Herald at Khartoum 
writes to that journal as follows, under date of April 30:— 
Three boats engaged in the ivory trade arrived from Gondokoro, 
April 7, with direct news that Su Samuel Baker and family were 
well at Fatuka in the month of February.» The reinforcement 
of 200 men which went forward from Gondokoro reached Baker, 
at Fatuke, February 5. It was said that with ihese troops 
Baker would renew hismarch towards the Albert Nyanza and 
the territory of Kaberego (formerly Kgmrasi), We are hourly 
expecting the arrival of a fleet of mneteen Government vessels 
with mails, which will doubtless bring full pa ficulars of Baker’s 
recent movements, 


IN No. 145 of the Gassela Ufficiale del Regno d’Italia, Prof, 
Lorenzo Respighi, director of the obwervatory at Campidoglio, 
gives an account of his observations of the of May 26. 
He states that though the maximum phase was so small as to be 
of little importance, he considered it a good opportunity for 
making spectroscopic time observations, The method ıs very 
simple, and is well known to spectroscoplgts ; it need only be 
seid that it consists in observing accurately the moment at which 
the dark body of the moon cuts out one of the chromo- 
spheric bright lines, Prof. Respighi Observed the C-line and 
was able to perceive the moon’s approach saos the chromo- 
sphere about one minute before first contact, which took place 
at 46°30 from north towards the west point of the sun at 
8h. 42m. 35 gs. Roman menn time, The greatest phase occurred 
at oh. 7m. when o'05 of the sun’s diameter was covered, The 
last contact was observed at ro” from the north towards west at 
gh. 31m. 3'41. Roman mean time. The dark moon was seen pass- 
ing over the chromosphere for about a minute after last contact. 
The Sicilian expedition had before noticed the power which the 
spectroscope gave of observing the first and last moments of 
contact before the times given in the Nautical Almanac, and 
there can be no doubt that. this method is of very great value 
for time observations of eclipses and transits, Unfortunfitely in 
the latter cases it is almost or quite impomible to keep the slit 
at tho exact point at which the body is expected to enter the 
solar disc on account of the difficulty in obtaining perfect 
adjustments of the diiving clock, & It might however be 
possible to follow the body in transit across the sun and note the 
exact time of last contact, 


WE have received the fifteenth report of the East Kent 
Natural History Society, containing reports of the scientific 
meetings for the year 1872, and varlous statistical reports, 
The society has probably never been in a more prosperous con- 
dition as to fands and members, the number of the latter being 
Teported as 109, and the reports of the meetings show that the 
society is in good working trim. Prefixed is a brief but pointed 








address by the President, Dr. Mitchinson, in which he polnts 
out the utility and some of the danfers of Provincial Natural 
H§istory Societies. He refera to one evil which is apt to result 
fapm the labours of such societies, an evil which has with justice 
een animadverted on from varous quarters iecently, viz, a 
morbid mania for inducriminate collecting, which is apt to lead 
to the extinction of the rarer fauna and flora of a district. No 
doubt, as Dr. Mitchinson says, collectmg js inseparable from the 
thorough study of boigny and zoology; but, as he forably 
remarks, no rarer sign exists of a spurious pursnit of either or 
both of these sciences than when are plants are torn up, and 
rare avimals made ill rarer by that selfish acquisitiveness which 
passes with so many for a love of science, It is the duty of 
every Natural History Soclety to discourage such a practice, 


THE discovery of another planet, No. 131, is telegraphed from 
Amencs, 


Iv has been resolved by the Unitsd States’ Government to 
hold an investigation into the circumstances connected with tho 
loss of the Aictic exploring ship Pøwar®¥ and the death of her 
commander, Captain Hall 


THE publication of the West Kent Natural History, Micro. 
scopical, and Photographic Society, is mainly occupied by two 
yalwable and extremely interesting addresses by the preSMlent, My. 
J. Jenner Weir, F.L.S. The first was delivered at the annual 
meeting in February last, and consists chiefly of some careful 
observations and facts illustrating the doctrine of evolution in 
the animal kingdom. His other address was delivered at a 
soirée held at the Crystal Palace, its subject being “The Aque- 
rium and its Contents,” Mr. Weir noticing some of the most 
remaikable facts connected with the organisation and habits of 
the different classes of animals in the aquarium. Weare glad 
to ace from the Comal’s report that the Society continues 
prosperous and efficient. 


ADDITIONS to the Brighton Aquarium during the past week : 
—One Sturgeon (Accifenser sturio), from Rye Bay; Smooth 
Hounds, or Skate-toothed Sharks (Mustay vuigaris); Toper, 
or White Hound (Galeus canis); Gurnarda (Trigla lyra at 
lineata) ; Lesser Weevers (Tracãinus vipera) ; Scald Fish (Ar- 


noglosmis laterna) ; Sea Trout (Salmo trata) ; Surmullet (Mullus # 


surmuletus); Conger Eels (Conger vulgaris); Octopus (Octopus 
vulgaris); lobsters (Homarus vnlgaris); Sea Crayfish (Pals 
nurus vulgaris) ; Sea Cucumbers (Cucumaria pentactes) ; Zoo- 
phytes (Alcyonines digttatnyn, Tubularia mdisasa, Placrobrauchia 
piles). s 


THE additions to the Zoological Society's Gardens during the 
past week Include a Grey Ichneumon (Herpertes Prisens) from 
Indir, presented by Mra. W, Simpson; an Eyed Lizard (Lacerta 
ocedlata) from S. Europe, presented by Mr. T. Blackmore; a 
Loggerhead Turtle (7halassochelys caowana) from the Atlantic 
Ocean, presented by Lieut. N. Clark ; a Roagh-legged Buzzard 
(Arckibuteo lagopus) from Europe, presented by Mi®\Y. Stokes; 
a Blotched Genet (Genetta tigrina) from W. Africa, presented 
by Mr. A. B. Worthington; two Emus (Dromens neve-hol- 
land) from Australia, presented by Hon. Sir A. Gordon; a 
Persian Gazelle (Gasella sudgutturosa), presented by Captain 
Phillips; seventeen Turtle Doves (Zirtwr auritus) and a Bar- 
bary Turtle Dove (Zivtur risorius), presented by Mr. Gassiot, 
Jun.; two Lions (Fars læ) from Persia ; a Wapati Deer (Cø vus 
canadensis) from N. America, purchased; four Trumpeter 
Swans (Cygnus bucanalor) and a Purple Kaleege (AaWeacamus 
horsofieldi:) hatched in the Gardens ; four Aldrovand:’s Lizards 
(Pretiodon auritus) and two Ocellated Skinks (Sear ecedlains) 
from N.W. Afnca, deposited, 





ON MUSCULAR IRRITABILITY AFTER 
SYSTEMIC DEATH* r) 
the lecture was to put forward certain fa 


, The record of experimental endeavour carried.ont with the 
design abore explained, incladed a review of the work of twenty- 
fivo years, subjects brought under consideration were 


arranged as follows :— 3. 
effect of cold on muscalar irritability efter systemic 


2 5 

f effect of and supplying blood. 

4) Thg, effect of certain agents, organic and in- 
organic, 

or Bfxis of Cold 


expernmentel l syste 

The efect ortola in spending the mnra imtabuity 
of reptiles, and frogs was first On all these 
animals it was shown that cold could be made to suspend with- 
out destroying the muscular irritability, for a long period of 
time, and that in fish, (on which the anthor had made the 
greatest number of ts) the restoration of imtsbility 
could be perfected to the extent of the restoiation of the livmg 
function. =: 


~ Passing to warm-blooded animals, the anthor showed that in 


the of oe in every animal that has been 
suddenly deprived ef life without mechanical injury, there is a 
period. 


‘made manifest. He demons'rates this fact by the 


temperature be high at the time of this experiment, 
should be within a few minutes after 
death ; Pu nies pea Ie below freezing: ae t miy bo 
ora one expenment re- 
produced active mienlar contain in an animal thar had lain 
and expoled to cold, 6° below freenng-point, for a penod 


the injechon at 


to 

each part in which there is movement are alternately contracted 
he bad ae oa e T aE 

uence m mas 

cular irritability was farther evidenced by the experiment of 

subjecting some young animals to death by the process of drown- 

ing ‘them in ice-cold water. It was shown that in the kitten the 

muscular irritability may be restored to the complete re-establish- 


ment of life after a of two hours of ap systemic 
a aie een the tal ib Ee ovel 


deaih, and 
from the water gire no to the galvanic current, This 
samo continuahce of ty after a systemic death by 
Growing in ice-cokl mater kat been obwerved in, the iaman gob 
ject, not in so determinate, but-in aii approximated degree, An 


* The Croontan’ Looture, by Benjamin’ W. Richardson, MLA, M.D., 
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instance was adduced in which a youth who had been deeply 
immersed for twelve minutes in ice-cold water retained muscqlar 
irritability so perietiy that he recovered, regained conscioumess, 





and lived for a of seven bourg. 
gauge | on the method of Teorion of Irritability, the 
anthor showed that a certain period of time is required before 


. The change of condition 
from the passive to the active, when it does occur, is so sudden 
as to seem instantaneous at first, then it is slowly repeated. This 
rule holds in respect to voluntary muscles and involuntary, 
It is y true jp regard to the heart, which organ, the author 
states, may perform its office under two distinct degrees of ten- 
sion or pressure—a low tension, in which the qigan itself is re- 
duced in aize, and moves almost insenmbly ; and a full tension, 
ia which it is of larger size, and moves with a sufficient power 
to impel the blood so as to overcome the arterial elasticity and 
the capillary resistance. ° z 
Another fact beanpg om this subject is that in rapid declino 
of muscular imtebllity the muscles most concerned in the sp- 
port of the organic functions, namely, the heart and the muscles 
of are the last to yield up their spontaneous power z 
bat they have lost their power, they are the last to 
it, To this role there is one exception, viz, m the muscular fibre 
of the rigbt auricle df the heart. j 
Thoanthor then explained that the degres of cold which 
ed irritabiliry is fixed within certain measures of degres,- 
38° to 28° F. being the mos? ferourable degrees of exposure, 


Effect or Motor Forces 


forces, on the contrary, q the irritabality for a bref period, 
and then completely destroy it. The mode in which all the 
motor forces act in ity is by the induction of a 
contractile state, which, once , TOTALS anent, 


The ‘aathor here related his expenmen 
the right amicle of the heart, and 


different forces reborted 
as the result of his observations that, while ll the forces act 
ultimately alike in p permanent contfaction, the me. 
chanical. excitation is m slower than the calorific ; while - 


electrical excitation appears to hold an intermediate place, as if 
lt were a combinatie of mere mechanical motion with an in- 
creased tem tension may nevertheless be 


perature. Electrical 
Pec eoyee to rival ipat in, 1 immediate cibot on Spee: 
* e 
The author Here traced out the results of a series of short 
sharp irritations of muscle with a needle-point, and compared 
them with the effect of a blow, showing that in cach cawe 
ity follows, but is much slower in development when it iq 
excit (Uy rie needle: 
The influence of heat in destroying infitabllity by its power in 
P ee ras i ee 
on the relation of temperature to the muscular coniac- 
tion of different animals—frugs, pigeons, and rabie It was 
shown that a relative rise in temperare in each clam, a rise, ' 
averaging 12° in Fehr. scale, from the naiural temperature of 
the animal was the efficient fur producing permanent ngtdicy, 
the cause of the ultimate rigidity beiny coagulation of the 
Bia, papell rarer eaa a yer en a Toa 
is 


: err sib Ay Rea aj the excitation is per- 
orm: ar 

which is Banri S Mia ng with the mass af 
the m and the intenmty of the This fact was elucl- 
dated by reference to a series of ex ts with a Leyden 
battery, placed in and the produced by the dis- 


from 96 feet of surface upon animals of different sizes 

and from sheep down to pigeons, as well as on sections 

e Rean deona ae Milk ica ahane. 
Onstrat an 

the whole muscular system of a small animal cuuld be fixed in 


pares 


mind i 
pounds produced only a temporary oft mici 
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and required repetition before the rigidity was rendered per- 
manent. i 


discharges ofj less tension it was found that 
tracts of m in the same animal imme- 
diately after its death, could be rigid quickly or slowly by 
variation of the intensity of the discharge. 

The effect of the intermittent, electro-magnetic current fas 
next b t forward, and was shown to resemble closely that 
of the simple electrical discharge from the Leyden phial, . 

In it induces permanent contraction ; and if it be re- 
peated even with low tension, so as to call forth contraction, it 
destroys the irritability, cæreris paribus, more quickly than if the 
muscle had been left to itself . 

Parenthetically, the lecturer dwelt here on the common prac- 





tice, after sudden death, of endeavouring to excite the action of 
tho enfeebled heart by g h it an electrical corrent. 
Some practitioners, said the author, have gone so far as to intro- 


duce a needle into the heart itself, and to make the needle act 
as one of the conductors frém a battery. Such experimentalists, 
before they undertake this joð ot the human subject, 
should at least observe the effect of the agency they me employ- 
ing on the exposed heart of an inferior animal recently and 
suddenly killed by drowning or by a narcotic vapour. They 
would learn then with what infinite facility the muscular irrita- 
for a moment only 


od they have adopted to sus 
tain it, 


The influence of eN cufrent on muscular irrita- 
bility was introduced author, toge with a special 
Pieces ta the fat «sateen ef Alta cai the podia af 
malefactors who had been recently executed ; and it was shown 
from Aldini’s most noted experiment how largely the phenomena 
of motion he induced in a dead man, and the recital of which 
caused so much sensation in the year 1803, was due, not to the 
gelvanism, but to the circumstance that the dead body had’ béen 
exposed for the hour after death and before éhe i 
commenced, to the action of cold two degrees helow freezing- 

int. On the whole the continuous qirrent acts on muscular 

bre alter the manner of heat. Ifthe muscle, recently dead, be 
exposed to cold, the current, when sufficlent, restores for a 
lumited period the imtability, and finally d&troys it by inducing 
poruiect contraction. If the muscle, recently dead, be left at 

natural temperature, the current sipply shortens the period 
of irntability by quickenmg contraction, . ° 


Abstraction and Supply of Blood 


Under this head the anthor first considered the effect of ab- 
straction of blood from the living muscalar fibre. He showed 
that when the flow of bipod was very rapid, there was invanably 
a giren of muscular excitation, In sheep killed in the 

terhouse he found that this muscular excitement occurred 
at the time when the proportion of blood removed from the 
animal was equivalent to about the 320th part of the weight of 
the enimal, The increased irritability passes rapidly into 
gaea convulsion without consciousness, and, as a ceases 
ora time with a temporary cessation of farther loss of blood. 
After this the irritubility remalos, if the Lleeding be arrested 

er, and can be called into action by any external 
stimulus, al hic is rarely spontaneously manifested when 
the vessels are left divided and open. After an interval of one 
or two minutes there is a recurrence of lows of blood, followed 
by a muscular excitement which marks the moment of systemic 


death. 
The fact of the two of exalted muscular irritability 
durmg abstraction of blood is important, as indicating the two 


different tensions of muscle to which reference has already been 
made. The first convulsive action, convulsion of syncope, 
marks a definite period, when the tension of the heart and there- 
with the whole vascular system is reduced to r degree of action 
well defined and attended with definite phenomena, The second 
excitement, convulsion of death, indicates the period when the 
passive or lower tension of the muscular power ceases, 

A distinction was here drawn by the author between the 
muscular conditions t durmg syncope and during death. 
Syncope, it was , Means the coniinoed action of heart 
at a low tension, from which it can be suddenly raised into fall 


: crystallin 
tension with restoration of the powers of Life ; death means the | CiN, EKO e 


NATURE 





133 





cessation of the lowest tension at which the heart can effectively 


ork. 
[im stom that in all the cases of restored animation after 


Sct E asa E eR 
: ing artificial 
bined with electrical excitation of the nervous centres, were 
next referred to; but as they had already formed the subject 


| of a paper read before the Society, they were but briefly dwelt 


upon. 
Efit of some Chemical Agents 

In this portion af his lecture the author adduced a series of 

tal researches with various chemical substances, orgu. 

nic, in c, tad Intermediate, which tend to. prolong the 

period of muscular irritability by diffusion through the tissues of 


anlmals recently dead. These Ww irri- 
tability, act in two pays Some, like o of sodium and 
other soluble saline substances, act merely by holding the coagu» 


lable finid of the muscular tissue in « continued state of fluidity ; 
others seem to have a different action, and to hold the nervous 


fanction also in The nitrite of amyl and other mem- 
bers of the nitrite series belong to this lag-named class of 
and some af the exert a similar influence. In 


expermments with nitrite of amyl on cold-blooded animals (froga), 
the author had muscular irritability for a period of 
nine days, and then seen It restored to the extent even of 
restoration of life. In one instance this restoration took place 
aftes the commencement of decomposition m the web 9$ the foot 
of the animal In warm-blooded animals a series of suspensions 
had been effected by nitrites and “slso by not for 10 
long a period, but for periods of hours, in one extend- 
ing to ben hours, 
the whole series of his inquiries no fact had impressed the 

author more forcibly than this: that the muscolar irntabiltty, in 
2o far as it belongs to the muscle, may be sustained for hours after 
the nervous excitation which calls it into spontaneous action has 
ceased, Hereupon he infers that after death the nervous matter 
undergoes a change of condition which, i resw/é, is identical with 
that change in muscle which we call There is evidence, 
morer ver, from some rare cases, that the fal inertia of nervous 
matter may be and revived, so that all the muscles 
may be reanima This point was elucidated by reference to 
the phenomena that had recently been observed by Mr. Wads- 
dale Watson, of Newport, Monmouthshire, on a double monster, 
drawings of which were placed before the sonety. In this in- 
stance two children were so attached that the on of 
them was Impossible. Both lived equally for three after 
birth, and then one died and remained dead for three hou 
while the other lived. At the end of the time named the de 
child recommenced to breathe, and showed other of re- 
stored m power; then it sank to a seemed deith, but 
at intervals of about four hours moved again ; at length, twenty- 
taren Sonra afet iis arit appareat deai; during a fit of crying of 
the living child, it sufficient power to breathe and even 
to cry, and manifested evidence of life in all ite muscles, except 
the heart, for twenty minutes, when it had a severe convulsio1, 
which closed all further motion. 

In this instance the author belleved that she retenfion of spon- 


tancous muscular irritability de ed upon the retention Jn the 
nervous ism of the cond necessary for independent 
action. He then concluded by giving a description of his re- 


searches as to the possibility of suspending nervous changes 
incident to death, s3 us to retain the conditions reqglsite for the 
communication of nervous impulse to muscular fibre. 








SCIENTIFIC SERIALS 


Annalen der Chemie und Pharmac, Neni Reiki, Band xcl, 
Heft 1, May 6, 1873.-—The number opens with a lo g ts hy 
Oscar Jaco on the gases of sea-water Notices of former 

es on this subject are given Ina table the reults of 95 
analyses by the author are given with the loc tities of collect on, 
These are in the North Sea and the Baltic —On the oat lation of 
allantoin by means of pctassic fermcyamde, by F. C. E van 
Embden. The two ies were mixed, ore mol cule of cach, 
in solution, and the mixture acidulated with acetic acid. A 

e ipitate was pioduced, having the firmula 
the author regards as the potassium 
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salt of the new acid .C,N,H,0,, which he proposes On the effect of Pressure on the’ Character of the Spectra o 
to call conan gtr tones a ee de- | Gases.”. By C. H. Stéam and G. H. Les. . 
scribed, “ts found to basiz.—-On the May 8.—‘Contributions to fhe Study of the Errant Anne- 
of sodium-smalgam on dinitrohephtylic acid, by H- lides of the Older Paleozoic Rocks.” "By Prof H. Alleyne 
Kullhem. The result of the’ action appears to be the forma-, Nicholson, M.D., F.R.S.E, 


tion of a monobasic acid haying the formula C,H,, (NO,)O, this communication th ` 

“Oe the produda of the decomposition of the chinhria Of | ea aa a anian the aon endeavomed, to elucidate 
; plyceric ; by Meni. Wengo and Oknlititi On a new acid commonly in the Paleozoic and especially in the Silu- 
aloes, by È. Wesgjksy. The in question was obtained | rian strata of Britain, and which are generally known by the 

from Socotra aloes; its formula fa, CRO, when dried in the “6 Annelide’ bur. 


2C | vague aud convenient names of ‘‘ Focoids,” 
air, and its anhydride has the formula C,,H,,0,. The acid 3 | rows,” and “Tracks.” Alter expressing his opinion that the first 


eee tly dibasic.—Dr. H, S communicates a paper Op.) gt towards the study of these obscure fi lay iù the pro. 
E water air-pump.—On i carbonle angydride by L. Cal- ap i 
Eai lte da a iranaltion from the aathórs vinonal grouping sad of the more marked forms which 


he an peper in the | are already known to exist, the author proceeded to divide the. 
Comptes Rendus—On the addition of cyanamide, by Dr.E. | remains under consideration into torah. Tn the first 


cf these groups are those fosmis ‘which are truly the dxrrows of 

>t | marine worms, pipes, brs from mere tmils and surface. 

bromine and ether, by P, Schutrenberger, bas already ap- | tracks, Some of these wa ( ) aro more or less 

Ee peared in he Compii Rendus —An Cramination of a neasiy varia in direction aa megari the tla in which they 
are 


n que 3 ound; and they ar® to be looked upon as being true 
product of the oxidation of clnchonin.—On the wsonters of dinl- | barrows of habitation. In this section are placed the genera 

s trophenol, by H. Hübner and W. Schnelder.—On the nature of | ccnishus, Aremicolster, and Histiederiea. 
sulpho and sulphonitrobibrombenrolic acki, by H. Hubner aud | The second great group of Annelide remains comprises 
R. Douglas Willlams.@ On the’ synthesis of carbazol and on | genuine surface-trails or “tracks,” which of necessity never 





phenathren, by C, Gruebe. to the history of the | pass below the surfage of the bed on which they occur. 
` of the oa Society haiei e ati A No. IIL of ; „< Tho Action of Light on tho Electrical Resistance of Sele‘ 
thè series, deals with the amido-derivatrres of those bodies —On oma Sr arenas RE. Communicated by J. N. Lock 
a new od of ing carbonic tetrabromude from bromo- the follo de i 
oo Hal Tann. “Tt } f ollowing werethe general results of the experiments : — 
nE a taah Wih bron: Tho: nee pease 1. That the resistance of selenium is largely affected by ex- 
: direct hector 6-6 days vives A Kod podia of letra, posare to light. 


5 ide. the dark,"after an ex of “three months, only ka Tt Pua citet is not produced by the actinic rays, but is 
a trace was formed. reaction occurs as follows:-— ~ Sra 
CHBr, + Br, ¢ KHO = CBr, + KBr + H,0. comcldent with the locus of the maximum of the heat-rays. 








f the effect uced to is sensibl 
SOCIETIES AND ACADEMIES Oe tur tint a GF the g te ene 
7 Lonpon normal resistanc® is not so rapid: 


: x ` It would sedm that there existr a in nearly coind- 
Royal Society, May t-z! Ou the Condenmtion of a Hx- dent with the heat raya of high Intensi ofs izafi aia 
fare of AT ana greah Upo JEN omne and without change of temperature the ‘mol condition of 
goos, : . this particular elemest. 
a 8 ect of this ds to ascertain how far the of i $ 
oo, Bae, a mal At affects the power of a cold May 15.—" On J te, a Sulph-entimonial Arsenide of 
surface to condense gean,’ : S 
Tho conclusions which ghe’ anthor draws from the experiments | Prof F Se o. 
EE mal ach retard | Elec Unit ‘made in the P a oe 
1. That a small quantity of air in steam does very m Electromagnetic - a 
ea T Ge e Glasgow University.” By Dugald M RILE MA. 
limit to the rate at which pure steam will condense but the The object of papet is to describe experiments made at 
` power of the surface to carry off the heat. intervals 1870 to 1872 in the Physical Laboratory of Glas- 
a. That the rate of condensation diminishes erapldly, and | gow Univeisity to determine the relaifén between the funde- 
nearly uniformly as the pressure of air increases from two to ten | mental units in the two systems of absolute electrical measure- 
: : 4 el ic arid the’ electrostatic. A summary is 
ot Ca zeilt St mmiilar onasrritona-made By sW. E: 
remains nearly constant: in 1867 and 1 ree ` : 
an a That in consequence df this effect of air the necessary size The tao N ck all a ache abe 
+ of asurface™ondensey for a steam-engine increases very rapidly 
with tho quantity of air allowed to be present within it, f ne, mass . ] D 
n a fw e aug bo greuly diet. | aag ta. tha two Ae ate much Gat A eno ot cae 
X i 1 - aro 0o 
nht pea Ea oF hee ased. |: tic and the electrostatic unit of quantity is ex- 
6. That the maximum effect, or nearly so, will be obtained | pressible as 2 velocity. i l 
when the pr@ssure of the air is one-tenth that of the steam, or This velocity, usually known as v, is not only of great im- 
when about 
sp 





j two cubic feet of alr at the of the atmo- | postance in all combinations of electromagnetic and electrostatic , 
r here and the temperature 60° F. are with each pound action, bat it is also of great scientific i 





traction electromagnetic 
own, =" 5 [eae oe ale pe meme ay eve 
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The value of v given the riments here described is | Oxfordshire, ‘2 bronze spear from S near New » and 
cures other implements of bronze and stondl—The president bited 


294 x 1o centima, per second. e method employed was that 

of obtaining an absolute elect ic and an absolute electro- 

tle measurement of the o electromotive force. v is 

ed as the ratio of the units 6f quantity in the two systems ; 

bat ıt follows from the definition of electro-motive force, that w 

is also the ratio of the units of electromotive force ın the two 
systems. @ , 

The electromotive force, or the difference of potentials be- 
tween the two poles of a constent Daniell’s battery, was mea- 
sured electrostatically means of Sir Wiliam Thomson's 
absolute electrometer. 6 absolate el tic value of 
this electromotive force was given by the effect of the current 
which it maintained in thecircuit of an ynamometer, 
The determination of this value depended on the remstance of 
the electrodynamometer-cirenit, which was reckoned in terms of 
the’ absolute value of the Brtush-Association standard unit of 
Jeststance, Any correction which may hereafter be found to be 
applicable to the absolute galue of this standard col, as mea- 
sued at King’s College by Profe Clerk Maxwell, Balfour 


dpa ah iy Fleeming Jenkin, must be applied to the value of 


v give e. 

Ge ela aids in 1867 and 1868 by Mr. King gave 
as the mean value of y, 284°6 x 10° centims, per second. e 
experiments made in 1870 with the new absolute electrometer 
gave as the mean result v=294'5 x10" centima, per second. 

result of the later observahons made under much more 
favourable circumstances was y= 292 4.x 10% centims. per second. 
The latest observations (1879) furnish the most probable 
value of v, 293 x 10" centims, per second. 


{ Zoological Society, June 3.—Viscolint Walden, F.R.S. presl- 


dent, in the chair. The ‘read a at on the additions 
that had been made to the Society's collection ddnng the month of 
May. The following, among other objects, was exhibited :— 
The figure of a supposed new species of Chelodina from the 
Burnett River, —A letter was read from Dr. George 
Bennett, F.Z.S., refering to the ar existence of a species 
of Tree Kangaroo (Dendrolagus) in Northern Queensland, some 
such anımal being apparently well known to the blacks of Card- 
well—A memo was the Viscount den on the 
birds of the Philippine Archi fe y on the re- 
cent collections of Dr. A. B. Meyer, but containing a complete 
eccomnt of all the known species af pine birds, and re- 
marks on their geographical The number of known 
Philippine species was esti a at 215, but a large number of 
the tends remained unexplored.—-A „paper was read by Sir 
Victor Brooke, Bart, F.Z.S., on the antelopes of the genus 
Gasella, of which 20 species or ‘‘ persistent cations,” as 
the author preferred to call them, were recognisable. Sir Victor 
Brooke entered at full into the questions connected with 
the present phical ibution of the up, and its sa 
accolade popes bie E wad en cous olns 
lead e paper ofthe pterylosis on some points in the 

anatomy of the Guácharo (Stertorvets ci is) end showed that 
this sngular bird must be constituted a per x, related in 
some respects to the pee sian and and their allied forms, and 
in other respects to the Owls (Sørger), 

Chemical) Society, Jane 5.—Dr. Odling, F.R.S., president, 
in the chair.—Six communications were 1ead before the society, 


the first “On the dioxdes of calcium and stontium,” by 
Sm John y, Bart, in which the author gave the 
method of preparation and properties of these substances, —AIr, 
T., Wells described a new form of orone generator which 


pis Ane aes o! ozone and has Nie adyantge of Done. casil 
constructed and not lable to be broken.—The other pa A 


which conteined but little of general mterest, were entitled Fon 
the behaviour of acetamide with sodium alcohol,” by W. N. 
Hartley ; “On iodine monochloride,” by J. B. Hannay; ‘On 
triferrous phosphide,” by Dr, R. Schenk ; and “On sulphur bio- 
mide,” by J. B. Hannay. 

Anthropological Institute, June 3.—Prof. Buk, F RS., 
prendent, in the chair,—The president exhibited and desenbed 
anew apperatus for m: ing, with ease and accuracy, the 
cubic capacity of skulls, Prof. Rolleston, while approving 
generally the method of Prof’ Busk, differed with him in the 
nature of the material to be employed; he thought that sand 
was objectionable as J subject to hygrometric varlation ffom 
which rape-geed was entirely free.—Prof. Robinson exhibited a 
remarkable bronze sword found in the bed of the Charwell, 


anows lately used by the Modoc Indians, and found 
ptain Jack's stronghold in the lava beds of Siskiyon 
County, California—The Rey. Dunbar I. Haath contributed 
Notes on a Mural Inscription, in large Samaritan characters, 
from Gaza, and claimed it a higher antiquity than the date 
of the Moablte Stone.-Mr. H. Howorth a paper entitled, 
“í Strictures on Darwinigh, part IT., the Extinction of Types.” 
The substitution of species ‘involved two factois; Ist, the 
extinction of pertain types; and, the introduction of certain 
others, The papes'dealt with the former factor only. Pre- 
Darwinian and some of those who now oppose 
Darwin, have agreed Hiat e ee a throogh the 
operation of causes, such as &c., acting ab extra 
and upon whole classes at once from without. Mr. 
D has ga the other hand, that this extinction bas 
arisen from 


a es of stone implements from the Island of St. Vincent, 
To and Mr. A. W. Franks exhibited a bow and 
Ca 


problem and attempt 
correct one. The pa 
that have gone to 


aape of 


Royal Microscopical Society, June 4.—Chas Brooke, 
F.R.S., president, in the chair. The secretary read a paper by 
Mr. F. Ki of Norwich, descriptive of a new species of 
Navienla, with remarks on Aulacediscus formosus, Omphalopelia 
versicolor, &c., collected in Peru by Captain Perry, of Liverpool ; 
the paper was illustrated by exhibited in the room. 


—A was also read by oa! sccm on thie appoi 
ances of the inner and outer layers Coscimodiscus when ex- 
amined in bisulphide of carbon and in atr, in which the author 


pointed out tha different effects obtained by mounting the diatoms 
in media of different refrangibility, and showed the value of such 
comparisons in ing the nature of the markings, as well 
as the genera] structure. paper was ilofirated by a number 
of very carefully executed drawings by Mr. Charles Stewart, and 


by specimens exhibited under the The meetmgs of 
the society were adjourged until October. 
BERLIN 
German Qhemical Society, May 26—A. W, Hofmann in 


the chair. Dr. Seligsohn mvestigating the origin of the oxalates 
deposited in the human body, has found that oxamide cay be 
fhansformed into urea by orone, and thinks „therefore that 
oramide is an intermediate product of digestion between the 
higher compounds of carbon and urea.—Dr. Rudorff has found 
that saturated solutions of chloride of ammonium nitrate of 
potasaium are not influenced in their composition by adding 
ether of these salts, while saturated solutions of nitrate of gmmo- 
nium and chloride of potassium are changed in their composi- 
tion by addi-g either one or the other to these solutions. In 
the same wi’ behave most salts, so that the solution of one 
conple is in' tenced, while the other couple changed. 
Rut when F SO, and NH, NO, are dissolved to saturation, this 
solution is uatluenced in the ‘way descnbed, and solutions of the 
opposite couple show likewise the alteration mentioned. These 
changes were proved by analyses and determination of the 
changes of temperatures elf-evident cqnclugiong 
offer with regard to the old if two galts in solution 
represent two or four different com =C, Bulk spoke on tho 

i i subli- 


an indierubber tube. By ki tously drop 
after can be let out of the lig Gronhan 


contin his on the 
ments —H. Vogel denied the existence of whet Becquerel called 


™ following pa 
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“ig continuateuns.” He explains lans the fact that photo- | acid, and the Sie os remains insoluble.—On the 

graphic i for a fow seconds to chemical P ight, action of nitric ed mate, by the same or, — 

snd thea to tha red and w part of the spectrum, are ac On a base isomeric i ae On be a deim 
n by these rays, ining that during the fn tires of tha hydrocarbons of in E m, by M. H. 
ride of dreri pE y to the state of su Gal.—-On tho molecular rotati a gases, . Einrichs.— 


ie oie O A aa and thus redu 
to the metallic, state, the more 
probable, as iodide and bromide. of nlver do En exhibit the 
samo property, iodine and bromine forming but one compound 
with niver. —}ulus TAomsen rted on the amount of ħea 
yielded by mixing nitric aca wrter® The result of his ex- 
periments he sams up as follows :— A diluted nitric or sulphuric 
tad, when further diluted with the samo quantity of water it 
already contains, will yield the smallest amount of heat, when 
the mnlecalat paa wead is equal to that of the ilo 
which is contained in 1.—Henry Armstrong sent a summary 
his researches on isomeric derivatives of phenole, most of which 
are famillar to the Englsh publicHenrich Banmhauer pub- 
lished some remarks on.the natural system qf chemical elements, 
and the relations between atomic and specific weights.— 
F. Birlstein and A. K have found that a-dinitro-naphtha- 
line treated witha mixture of nitric and sulphuric acids yields a 
new y-trinitro-nephthaline fusing at 147°, while fuming nitric 
acid produces only ye oydinary essen a pene une 
Mulder “obtained a yellow cold combination by “Cha 
cyanamide with mtrate of mlver. Its e RA CN, 
leads the author to m cyanamide to be constituted accord. 
ing to the formula C(NA), of carbodumide.—R. Siemens sab- 
mitted sulfo-acetic Sa to the action of perchloride af phosphorns 
in orders» investigate the chloride thus obtained as well a» its 
CHCI = SO,Cl 
reduction. To the forme: he gives the formula kor 


to the com d obtained from it by the action of tin and hydro- 
chloric AE formula of thio-glycollle acid : 
CH, 


SH 
i forming the lend-aalt COO | Pb. 
0.08 
The chloride is decomposed by water into the body formerly 
described by Kolbe under the name of trichlor-methy]l-sultor- 
chloride, CC1,,50.CL g 
Panis 

Academy of Sciences, June 2,-—M. do Quatrefages, 

resident, in the chur, —The president announced the aan of 
i de Verneutl, membre libre, which occurred at Paris, May 29. 
—-M. de Chevreul communicated the pnncipal results his 
researches on ame dd, i ch will shortly be published. The 

rendent presented the put of the work on the cranis of the 
Puman race upon which he and Dr, Eea a erg 

were read 1— Note accom 
tion of a work on cellular anatomy and role, by M. Ch. 
Robm.—On the transit of Venus in 1882, by M aape Tna 
during an eclipse of the sun, of the new spectroseopic mi 
ed for the observation of the next transit of Venus by 

Pathe rSecchL The method consists in placing a direct-vision 


tem of prisms before the alt of the s pe, and then 
ving the interruption of the chro e by the dark body. 
The au,hor com observations by his method with those 


of Prof. Rewpighi, published in the Gaseta Oficiale, No. 145. 
Respighi saw the appfoach of the moon 21 gsecs, before Secchi, 
pai Secchi sew the last contact 12°3 secs, before Respighi, The 
Rev. Father therelore suggests the use of the ordiuary method 
(that used by Respighi) for first contact, m of his own for last 
—A study of the ection of the nerpa derivatives of am lie 
alcohol on pelanacd light, by ene and Puchot.—. 
ye opment of the [reshwater ie of the genus Bairaciester. 
mum, alternate generation; second note, by M. Sirodot.—On 
th- nature and treatment of ear tamors (eredions), by M. Bou- 
chat.—On Hylodes martinicencis, by M. A. Bava Documents 
relatmg to short-penod Comet O, 1 agen Mr. Hind, 
M. Stephan, MM, Paul and Prosper enry, M. André, 
and M. Baillaud. Communicated by M. Le Verner.— 
Discovery of a new small plnnet by Mr. J. Henry, at 
Washington, U.S.A. — Displacement of a body subjected 
to four conditions, by M. Ribaucour.—On the action of 
the electric fluid-on flames, hquids, and powders, second note, 
by M. Neyrenenf.—On the detection and esnmation of plumbic 
sulphate ın the lead chromates of commerce, by M. Duvilher, 
Tae author adds nitric acid and alcohol, the chromate is then 


r.duced, the lead and cromic oxide are dissolved by the nitric | Dixy 





ental researches on the paiieceny of raters, &e., by 
M, V. Feltx.—Obeervations on a recent note, by M. Rabutean, 
relative to the toxic propertief of the lodides of tetrareethylam- 
moninm and tetramylammonium, by Mems. A. Brown and 
Th. Fraser.—General results of the analysis of the Geyser spri 
of the island of San Miguel, Axores, oa Fonqué. 
the meeting an election to the place in the M 
left vacant by the decease of M. Ch. Dap 
following results :2-M. Rosal, 31 votes; Bresse, 1 is Me 
Boussinesg, 3; M. Haton de la Goupıllièra and M. 
Lévy, 1 ench. MM. Remi was acoordinrly declared daly elected, 


Danag 
uug 
echanicel section 
was held with tho 
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FEREMIAH HORROX* 
Il. | ° 

J? is nw time to pass to the particular incident which 

has immortalised the name of Horrox, his observa- 
tion of the transit of Venus over the sun’s disc on 
November 24, 1639 (O.S.) It would have been sufficient 
for his renown to have been the firste witness of the 
phenomenon, but he had in addition the honour of 
supplying an omission of Kepler’s, who had indeed pre- 
dicted the transit of 1631, but had failed to point out the 
occurrence of another qght years subsequently, The 
transit of 1631 had not been gbserved owing to its 
occurrence at night, and that af 1639 been foreseen 
by no one save Horrox, and was watched by no one but 
himself and his friend Crabtree, whom he apprised of the 
forthcoming event in a letter dated on the October 26 
previous. K 

We borrow Mr, Whatton’s account of the observation 
(“ Life of Jeremiah Horrox,” pp. 44—46). 

“ After having deliberated on the best method of making 
the observation, he determined to Admit the sun’s image 
into a dark room, through a telescope properly adjusted 
for the purpose, instead of receiving it through a hole in 
the shutter merely, as recommended by ler, He 
considered that by the latter method the delineation 
would not be so perfect, unless it were taken at a greater 
distance from the aperture than the narrowness of his 
apartment would allow; neither was it Ijkely that the 

. diameter of Venus would be so well defined; ,whereas his 
telescope, toe which he had often observed the solar 
ts, would enable him to ascertain the diameter of the 
planet, and to divide the san’s limb with considerable 
accuracy. Accordingly, having descfibed a circle of 
about six inches diameter upon a piece of paper, he 
divided its circumference into 360°, end its diameter into 
120 equal parts... When the proper tinte cam, he 
adjusted his apparatus so that the image of the sun 
should be transmitted perpendicularly to the er, and 
exactly fill the circle he had described. From his own 
calculations he had no reason to expect that the transit 
would take place, at the earliest, before three o'clock in 
the afternoon of the 24th, but as ıt appeared from the 
tables of others that it might occur somewhat sooner, in 
order to avoid the chance of disappointment, he began to 
observe about mid-day on the a3rd. Having continued 
to watch with unremitting care for upwards of four-and- 
syd ioi excepting during certain intervals of the 
next day when, as he tells us, he was called away b 
business of the highest importance, which could not vith 
propriety be neglected, he was at length rewarded fbr his 
anxiety and trouble by seeing a large dark round spot 
enter upon the disc of light.” 

The “business of the highest importance” was un- 
doubtedly divine service, the transit having taken place 
on a Sunday. Most modern astronomers of Horrors 
profession would, no doubt, have considered the 
claims of science paramount on an occasion like this. 
Horrox, in accordance with the feeling of his day, judged 
otherwise, and when all the circumstances of the case are 
taken into account, bis sacrifice on behalf of what he 
esteemed a higher duty, must be regarded as an act of 
extraordinary heroism. He had, it is tme, almost con- 
vinced himself that the transit could not occur until the 
afternoon, but even this anticipation was a proof of 

* Continned from p, x17. 
No, 190—VolL, VIIL 
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courageous reliance on his own jidgment, being founded 
off his correction of Kepler’s Rudolphine tables, according 

the data supplied by which it should have’ occurred at 
8.8 aar. The phenomenon was also observed by Crabtree, 
but less perfectly, owing to the cloudy stałe of the atmo- 
sphere at Manchester. A ‘letter from Crabtree on the 
subject to another north-country astfonomer, Gascoigne, 
contains the remarkable expression, “I do believe there 
are as rare inventions as Galileo’s telescope yet undis- 
covered.” ° p 

Horrox did not remain at Hoole much above six months 
after this great achievement. In July, 1640, we find him 
again at Toxteth, which he never afterwards left He 
must, accordinglyp have resigned his curacy, on what 
account is unknown, as is also the precise nature of his 
subsequent avocations. We only gather from his corre- 
spondence that his affairs were in a very unsettled 
state, that the duration of his sbay at Toxteth was 
uncertain, and that he was continually called from home, 
From his complaints of the impossibility of prosecuting 
his astronomical researches, one would almost surmise 
that his occupation was nocturnal, especially as be found 
tim for the observations on the tides already referred to, 
His sustained enthusiasm for astronomy, as well as the 
generosity of his temper, is touchingly shown in a letter 
congratulating his friend Crabtree on the success of soms 
observations reported by him: “ Your letter alone,” he 
says, “has enough and more than enough to transport 
beyond all bounds a soul more master of itself than mine, 
My emotion and gladness are such as you will more easily 
understand than I express.” After several postpone- 
ments, he eventually fixes January 4, 1641, for a visit to 
Broughton, but the intention was frustrated by his sudden 
death on the morning of the preceding day. We learn 
this from an endorsement by Crabtree, who gives no 
particulars respecting the cause of death, and who him- 
self, according to Dr, Wallis, only Survived his friend for 
an extremely short period. 

We are indebted to Crabtree for the preserva- 
tion of Horrox’s extant papers, those only having 
escaped destruction which were obtained by him 
after the writers death Of the remainder, part 
were destroyed during the Civil Wars; ,part cared 
to Ireland by WHorrox’s brother Jonas, who appears 
to have shared his scientific tastes, and there lost; 
another portion, after having aided in the corfffilation of 
Jeremiah Shakerley’s astronomical tables, was destroyed 
in the great fire of 1666. Crabtree’s MSS., happily 
including the autograph of the “Venus in Sole visa,” were 
purchased after his death by Dr. Worthington, gf Emma- 
nuel College, subsequently Vicar of Hackney, and a copy 
of the “ Venus,” lent by him to the astronomer Hartlib, 
having found its way into the hands of Hevelius, was 
published by the latter in 1662, The Royal Society, just 
instituted in England, immediately took cognizance of 
the remainder of the MSS., and having obtained these 
from Dr. Worthington, placed them in the hands of Dr, 
Wallis, Profeasor of Geometry at Oxford, whose Latin 
translation was ultimately published in 1674. By a 
judicious arrangement of his materials he was enabled to 
digest these into a perfect treatise, to which he gave the 
title of “Astronomia Kepleriana Defensa et Promota” 
To this he added a translation of the scientific portion of 
I 
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Horrox’s letters to Crabtree, to which we are indebted for 
most of our scanty biographical information. An ins 
tion of the originals, should these have been prese 
would probably contribute much to clear up doubtfal 
points, and toscomplete our conception of Horrox’s in- 


tellectual character. The main outlines of the latter, | 


however, are sufficiently apparent. They comprise a 
marvellous patience and pérsistencyy combined with wide- 
reaching activity, a philosophical faculty for general- 
isation, ambition, enthusiasm, and self-confidence, .The 
versatility of his attainments is attested by the com- 
position of his “ Venus” in, Latin, by the quotations in 
his letters from Horace and Juvenal, and by his reference 
to Raleigh’s “ History of the World.” Of his restless 
energy and fertility of resource we Have proof in the 


‘ promptitude with which, when debarred from his favour- 


ite pursuit, he turns to the investigation of the tides. His 
grasp of general principles is displayed, among other 
Passages, by a remarkable one in which he speaks of the 
possibility of illustrating the elliptic orbits of the planets 
by terrestrial analogies. “To which method of confirm- 
ation Kepler is always partial, and most justly, inasmuch 
as Nate throughout the universe is One, and éhe 
general harmony of creation causes the lesser things to 
be examples of the greater, as the revolution of the moon 
around the earth is an emblem or imitation of that of the 
stars around the sun.” We have already had occasion to 
appreciate his enthusiasm; and the self-reliance usually 
associated with enthusiasin is powerfully evinced in 
another letter exhorting Crabtree to undertake, in con- 
junction with him, the preparation of a new set of 
astronomical tables. “from some expressions in this 
it may be conjectured that he felt hurt at the ignorant 
comments of his neighbours, and his resentment 
against his false guide Lansberg, which occasionally 
transgresses the elimits of what would be considered 
courtesy at the present day, is another indication of 
a? sensitive spirit. When we add to these traits the 


= self-denial manifested on occasion of the transit, and in. 


the temporary renunciation of his astronomical re- 
searches in deference to the claims, as seems, probable, of 
‘his family, we must recognise in Horrox no mere man of 
science, but a distinct individuality of singular force and 
attractiveness, ` His precise place in the scientific world 
must be left to astronomers to determine; it requires, 
however, me specia] knowledge of the science to appre- 
hend that the obscure youth who, under every disadvan- 

tage, was able to correct Kepler, might, if only he could 
have continued at Cambridge, very probably have rivalled 
“him, In him England lost the promise of an astronomer 
of the firs? class, which loss, like many a similar one, 
would have remained absolutely unknown, but for the 
fortunate conjunction of his name with a phenomenon of 
regular recurrence and universal interest. If the com- 
memoration of his great achievement cannot be equally 


» universal, it should at least transcend merely local limits. 
`, Local patriotism has done its part well; an appropriate 


memorial has been erected in the church at Hoole, and 
we are exceedingly indebted to Mr. Whatton for his in- 
telligent memoir and valuable translation of the “ oe 
in Sole visa.” More, however, is demanded, and it 

redound to the credit of Horrors countrymen if, on the 
December day of 1874, when English watchers scan the 


for the transit of Venus, 
dedicating a national 
of the phenomenon in - 


| Englishmen at home were 
monument to the first obs 
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FAGORS “PHILIPPINE ISLANDS” 
Reisen in den Philippinen, von F. Jagor, Mit zahlreichen 
Abbildungen und einer Karte, (Berlin : Weidmannsche 

Buchhandlung, 1873.) 

HE increasing importance which the Philippines are 
assuming in both English and American com- 
merce, the comparative insufficiency of the’ informa- 
tion we possess concerning them, and the beauty and 
productiveness of nearly the whole region, amply jus- 
tify the ardour’whth which the author of this volume 
has devoted himself to a thorough exploration of the 
group, and an exhaustive study of every feature of 
interest appertaining to’ its component islands and 
their population. * In this very Interesting and accept- 


‘able work he has given to the world the results of his 


observation and inquiries, and of these it may be said 
that, while in point of extent and variety they are suffi- 
ciently comprehensivé to embrace within thelr limits 
every subject of interest or of practical importance to ` 
which we should expect to find a place assigned in a book 
of travels having any pretensions to completeness, they 
bear the evident impress of the patient, laborious re- 

and the careful-examination and weighing of 
facts, for which his countrymen are famous. 

M. Jagor qi hardly be said to be a regent traveller in 
these islands, His jaurney through them was made in 
the years 1859 and 1860, but unforeseen circumstances 
put a sudden stop to it; and though fully intending to 


‘resume it at a later day, that purpose has not yet been 


accomplished. - Althowgh it must be admitted, therefore, 
thet His work does not make its appearance with all that 
absolute freshness about it to which we are accustamed 
in these days of ocean steam-navigation, the apparently 
long interval which has elapsed since his visit has been 
profitably turned to account by hir» in the careful study 
of an immense mass of materials accumulated by himself 
during his stay, or which he obtained through the Spanish 
Colonial Minister, or found in the great national libraries 
of London and Berlin, including a few bulky monkish 
chronicles, the perusal of which last was a work both 
long and tedious. In the vast labour incident to the 
extraction from -these various sources of their most im- 
portant and most interesting details, he has been sus- 
tained by a conviction that his Subject was worthy of it. 
He has felt, as he tells"us, that few countries in the whole 
world are so little known or so seldom visited as the 
Philippines, while none present ‘more agreeable attrac- 
tlons for the traveller, or have been more’ profusely 
endowed by the hand of Nature, or contain a--larger- 
store of neglected treasure for the natural historian. 
So strong and so abiding is his faith on this last point, 
he gravely assures his readers, that even poor travellers 
would amply cover the cost of their journey by the sale 
of their collections. Without going so far as to endorse 
this- suggestion in its full and entire significance, it is 
nevertheless true that the descriptions here given con- 
stitute, in the aggregate, a pitture of marvellous natural 
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wealth, of which it is on 
modern enterprise should 
formation. 

The travels recorded in this volume extended through 
the greater portion, certainly the most important and inter- 
esting,ef the Spanish Philippines. Manila was the starting 
point. The author first made a short excursion north- 
wards, thence into the province of Bulacan, and returning 
to Manila ascended the river Pasig, at the mouth of 
which it stands, to the great lake of Bay, crossing which 
he made several journeys into the province of Laguna, 
Returning thence to Manila, he crossed its magnificent 
bay, spacious enough to hold all the navies of the world, 
and proceeding by sea along the deeply indented southern 
coast of the great. isMnd of Luzon, and traversing the 
Straits of San Bernardino, Jarfledeat Albay, the chief 
town of the large insular province of the same name, 
From this point he made an excursion into the extreme 
southern districts of the island, visiting the great volcano 
of Balusan on his way, and returning to Albay, started 
thence in a north-westerly direction on a journey through 
southern Camarines, On this journey many natural 
teatures of the highest interest engaged his attention, and 
notably the great volcanoes of Mayon and Yriga, the 
Bateo Lake, and the remarkable siliceous wells near 
Tibi, with the great flat cones called the “ white” and the 
“red,” between which they lie—the whole of this district 
presenting one of the finest examples‘of calcareous de- 
positions, in various states of advancement, in the whole 
world. Returning westwards to his main route, he 
reached Meroce Caceres, near the confines of northern 
and southern” Camarines, and from this ‘point made a 
considerable digression eastwards, for the purpose of 
visiting the vast volcano Ysarog, of which, and of the 
inhabitants of the region, he has given a fall and highly 
interesting description. Again, returning to his main 
route, he arrived at Cabusao on the Bay ef San Miguel, 
and from this point, partly by land and partly by coasting, 
he explored about forty miles of the eastern coast of this 
portion of North Camarines, making occasional journeys 
inland where the pgospect of reward seemed to invite at- 
tention. Returning to Albay, he embarked at that place 
for the next important island in this remarkable archipe- 
lago, Samar, There he landed at the north-eastern point, 
and crossing in a south-westerly direction to its western 
coast, coasted some twenty or thirty miles southwards to 
Carthalogan, From this place he traversed the centre 
of the island, and descending the river Ulut, reached the 
eastern side. He next coasted to its sout-eastern 
extremity, and thence returned westwards, landing 
at Tacloban, the chief town of the closely adjacent 
island of Leyte, on which he made a journey many miles 
to the south. He then traversed the narrow Straits of 
San Francisco, which separate Samar and Leyte, visiting 
the ancient rock sepulchres in which the inhabitants of 
Bisay and some other localities interred the remains of 
their heroes and their elders, Continuing his return 
journey by sea, he again reached Manula, after having 
visited some minor islands, and obtained interesting ir- 
formation relative to them, 

It would be vain to attempt, within the narrow limits of 
space available for our present purpose, anything like a 
substantial account of thé innumerable matters of interest, 


ve full and trustworthy in- 


y accounts desirable that | with which M., Jagor’s book degls, The mere enumera- 


tion of them would very considerably extend the pro- 

ortions of an ordinary review, and there aye many, very 
many, which present attractions of the highest order for 
the geographer, the geologist, the ethnologist, the natura- 
list, and others who interest themselves in certain special 
branches of modern science. All phat can be done is to 
indicate a few of the more striking portions of the work, 
by which its character and completeness may be judged 
of, referring to the work itself—which we venture to think 
would well repay translation—those specially interested 
in its subject, 

In his first chapter, the author makes some re 
marks on the situations of the group, and describes a 
few amusing citcumstances which resulted from the 
ignorance of Magellan and his followers, of the differ- 
ence of time depending upon difference of longitude, 
Such was the injudicious commercial policy of the 
Spaniards in those dependencieg, that the intercourse 
between them and the Mother Country “was limited to 
the conveyance of officials and ecclesiastics, and their 
ordinary necessaries—provisions, wine, and other beve- 
rages (Caldos), and, a few French romanceses«cepted, 
some very dull books—histories of Saints and other 
similar matters.” As regards the aspect of Manila, 
despite the glowing descriptions of it given by many 
travellers, the author experienced considerable disap- 
pointment; his first impressions being received at a 
most unfavourable moment, since he landed towards the 
close of the dry season. The account he gives of the 
state of society in Manila and its suburbs is anything 
but inviting. “Life in the city proper can scarcely be 
agreeable: pride, envy, place-hunting, caste-hatred, are 
the order of the day. The Spaniards deem themselves 
superior to their Creoles, who, in their turn, reproach 
them with coming to the colony only to eat their fill 
The same hatred and the same grudge exist between the 
whites and the half-castes.” It appears that cock-fight- 
ing is the great pastime of the population, The social™ 
political, and commercial condition of the colony is fully 
developed i in the first four chapters of the book, and in 
connection with this part of the subject the author ven- 
tures on a few reflections on the future of the Philippines. 
He says :—" Now that the Eastern shores* of the Pacific 
are at length becoming populated, and with unparalleled 
rapidity are advancing towards their great» future, the 
Philippines can no longer remain in the exclusion which 
has hitherto been their lot; because, for the western 
coast of America, there is certainly no tropical Asiatic 
country so favourably situated ; while as regards Australia, 
itis only in certain relations that Dutch Ind#® can dispute 
precedence with them. Their trade with China, on the 
contrary, whose staple-market Manila originally was, as 
also that with the western countries of Asia lying nearer 
to the ports of the Atlantic, they must for ever renounce,” 

The fifth chapter is devoted to a very clear and com- 
prehensive exposition of the geography and the meteoro- 
logy of the Archipelago, the political divisions of the 
Islands, their various populations, and the languages 
spoken in them. 

On his first journey into the province of Bulacan, the 
author was much struck with the fertility of the soil, a 
subject ‘upon which he has a good déal to say, as aléo 
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upon the contrivances 
other portions of his route, he became familiar with the 
ways of Spanish priests, and formed his experiences o 

native hospitality, besides learning something of the 
system of wholesale plunder which is carried on almost 
with impunity, on sea and on land, in this as in all other 
portions of the islands, where it is likely to pay. Itap- 
pears, from the authof’s statements, that piracy is frequent 
on the coast, and that the country is likewise exposed to 
gangs of lawless, marauders, against whom the Govern- 
ment is almost powerless, while the people are generally 
deprived of firearms, or, when provided with them, don’t 
know how to use them Occasionally they make 
descents upon the land, plundering wherever they go, 
often accompanying their rapacity with deeds of violence, 
even murder, and constantly carrying away their victims 
as prisoners, 

Of the land and sea journeys of M. Jagor, generally, it 
may be said that they*are full of incident, and that he 
never allows anything to escape his notice which may 
appear to him to be likely to have interest in the eyes 
of Europeans, From volcanic eruptions to the many odd 
incidentgthat presented themselves to him on his journey, 
nothing is unworthy of his attention, nor beyond his 
graphic power. His style is at once quiet, simple, and 
effective, and will delight every reader of German, by the 
ease with which it portrays the grandest or the most 
simple objects, He is always deeply impressed with the 
grandeur of the scenery through which his path hes, 
heightened as it often is by the beauty and luxuriance of 
tropical vegetation, and the majesty of primzval forests 
which extend their densemasses to the sea-margin. The 
natural productions of the country—animal, mineral, and 
vegetable—are the subject of copious mention ; and in 
connection with this part of the subject he has been at great 
pains to examine for himself, and put on record, the 
industrial and Governiigntal conditions under which all 
this mineral and other wealth is, or rather is not, made 

“®vailable for commerce. This is remarkably seen in his 
chapters on Manila hemp, and on the Government 
tobacco monopoly. Fi 
. One of the most curious and interesting portfons of the 
‘whole book is the twentieth chapter, which describes 
some remarkabte antiquities in the narrow San Francisco 
strait, a locality whose picturesqueness the author extols, 
questioning guch “whether the ocean anywhere laves a 
spot of such rich and peculiar beauty.” The substance 
of this chapter, together with a few other portions of the 
work, has already appeared in Bastian and Hartmann’s 

` & Zeitschrift fur Ethnologie” The remains referred to 
are certain “anclent sarcophagi found in cavities in a 
series of marble-like rocks situated near the eastern en- 
trance to the straits, and in a few other remarkable locali- 
ties, These rocks rise out at sea to a height of a hundred 
feet. Their summits are dome-shaped, and their bases 
. are much worn by the action of the sea. In these cavities 
the ancient Pintados, a race of tattooed Indians, and some 
other natives of the Archipelago, deposited the remams 
of their wives and elders as before adverted to, They 
placed them in carefully closed coffins along with the 
objects which in life they deemed most precious. Slaves 
were sacrificed at their burial, in order that they might 
not be without attendants in the next world. These spots 
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awe by the natives, who 
believed them to be haunted. young Spanish clergy- 
man led an expedition to sone of the caves, and after 
some religious ceremonies, the coffins, and 
turned their contents into the sea. The superstition still 
lingtrs about the rocks, although much weakened, The 
author ‘had some difficulty in finding men resolute 
enough to accompany him on an expedition having a 
somewhat different object in view, that of: bringing away 
some of the relics. He succeeded, however, and the 
trophies were depdsited by him in the Zoological Museum 
of Berlin University. 

Profs. Roth and Virchow have contributed to the 
scientific portion of the book—the former dealing mi- 
nutely with the geology of the gup, the latter with its 
ancient and its morg reeent inhabitants. A copious ap- 
pendix contains articles treating of the Islands under 
every possible aspect—historical, antiquarian, commercial, 
and governmental. The book is handsomely got up, and 
is printed in Roman gharacters, now getting more and more 
into use in Germany, and it is enriched with numerous 
admirably executed engra , in various styles, from 
drawings made by the author on the spot, or obtained by 
him during his journey, <A beautifully executed map is 
added, and the whole volume may be said to be an im- 
portant and valuible contribution to the literature of its 
class, 


MILLER’S ROMANCE OF ASTRONOMY 


The Romance gf Astronomy. By R. Kalley Miller, 
MA. (Macmillan & Co., 18730) 
T” is in days of strongly marked utilitarianism, when so 
much is brought into the market that was never 
intended to go there, and so much of what is there is 
unfortunately rated at its marketable value only, that 
corresponding, efforts should be made, by those who 
have the welfare of society at heart, to maintain the due 
balance of the human intellect by the cultivation of its 
imaginative faculty. It is here that poetry affords the 
noblest aid; and even the profusion of modern fiction 
may be looked upon by the philanthropist with less 
regret ; if only moderately sensible and well-guided, it 
may lend important assistance in obviating that degene- 
ration which would be the sure result of undue and exces- 
sive mental development in any one direction. 

The work now before us,a curious little book with a 
curious title, may in this view of things not be without its 
value. Mis a reprint and enlargement of some popular 
lectures which appeared in the Light Bine; and the 
author tells us that his object “has not been so much to 
instwact as to entertain, and possibly in some cases to 
inspire a taste which might lead to the further prosecution 
of a most fascinating study ; and this will be his apology 
for passing over many important parts of the subject, and 
simply selecting a few points here and there which seem 
to afford scope for striking or amusing amplification,” 
And in pursuance of this design, he brings before us a 
series of speculations as to the possible condition of other 
worlds, where fancy is allowed as full a range as the most 
romantic of readers can desire. As an amusing instance 
of his peculiar vein, the following passage may be cited : 
“The part of the moon which appears bright to us must 
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have any moisture which 





may contain dried up by his 
(she sun’s) vertical beams § while on the other, or dark 


side, the ground must be frozen hard to the depth of 
several feet, the mountains Covered with glaciers, and the 
seas blocked up with icebergs. At the very margin 
betweep the two hemispheres there will be a narrow fem- 
perate zone, which will of course move round the moon, 
as the latter turns round its axis and presents its different 
faces successively to the sun ; and the only way in which 
we can see that life could be supported with comfort at 
the moon (supposing the atmospherftaf difficulty sur- 
mounted) would be by moving constantly round it, so as 
to keep always in this temperate zone. A queer Noah’s 
Ark-like sight it would be to see the whole inhabitants of 
the moon, side by side,én a huge procession extending from 
pole to pole, and hurrying quickby rqind it at the rate of 
ten miles an hour—some riding, some driving, and some 
travelling in slow railway trains ; beasts, wild and tame, 
galloping by their side, and all the birds of heaven flying 
along over their heads!” The chaptay, too, on Astrology, 
is of a very diverting character, and above all, Zadkiel’s 
horoscope of the heir-apparent to the British throne. 

In the face of such an avowal as the author has made, 
anything like rigidity of criticism would be out of place: 
but we cannot help expressing regret that his always 
pleasing and often beautifully written descriptions should 
occasionally require the support of a more accurate state- 
ment of facts We have so much respect for his ability, 
and admiation more especially for the high tone of his 
principle, as to hope that the book may reach a*second 
edition . but in that case we should hope for the removal 
of several blemishes which it might secin invidious to 
point out, but which will be obvious to the scientific 
reader. T. W. W. 








OUR BOOK SHELF 


Proceedings of the Berwickshire Naturalisis Club, 
Vol. vi, No, 4. 


THIS is, we believe, the oldest field-club in existence, and 
has all along beep one of the most efficient and most 
rosperous so far as numbers and funds are concerned, 
i publications, moreover, are already numerous, and 
contain much valuable material for the natural history, 
archeology, and antiquities of Berwickshire. There must 
be already a vast amount of material shut up in the 
transactions of the now numerous local societies, of 
the greatest valne in reference to the natural history of 
this country and to students of biology generally, but 
almost inaccessible except to the members of the various 
societies. It is a pity that some means could not be 
devised for bringing the most important contributions to 
local natural history, in its widest sense, together in some 
systematised form, so that they could be readily referred 
to and made available to students at large. Sir Walter 
Eliot refers to this point in his able address on Provincial 
Scientific Societies, and it is to be hoped that the Com- 
mittee appointed by the British Association will give it 
their consideration, Prefixed to the Proceedings before 
us is the President’s, the Rev. F. R. Simpson’s, address, 
which is wholly occupied with an interesting account of 
the various meetings of the club RE the summer of 
1872. For this society is purely a field club, meeting onl 
during the summer months, to explore some of the ri 
vales of Berwickshire or stretch their limbs over some of 
the bonny Cheviot fells, ering rich stores of varied 
knowledge, and finding a glorious appetite for the sub- 
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stantial dinner which usually winds up the meetings. 
One of the longest and most inferesting papers is by one 

f the secretaries, Mr. James Hardy, “On Langleyford 

ale and the Cheviots,” being a sort of survey of the dis- 
trict between Wooler and the base of Cheviot, and con- 
taming a wonderful amount of information on the geology, 
botany, zoology, and especially the prehistoric antiquities 
of the district. Mr. Hardy also contributes some valuable 
entomological lists to this part of dhe Proceedings, and 
various antiquarian papers; while Mr, Robert Hislop has 
a list of the rarer Coleoptera ing chiefly in the 
parish of Nenthorn. Sir Walter Elliot contributes a list 
of the diuralebirds of prey hitherto found within the 
club’s limits. There are many other valuable papers in- 
cluding a memoir of the late Dr. William Band, F.R.S., 
one of the founders of this old society, appended to which 
is a list of his many writings. There are two very well 
executed plates*of flint implements and a sculptured 
stone, and a fine portrait of the Club’s late Secretary, 
Mr. George Tate, 











LETTERS TO TH® EDITOR 


[The Editor does net hold himself responsible for epinions expresied 
Ais correspondents, Ne netice ts lahen of ‘anonymens 
communications.) 


e Dr, Bastian’s Turnip-Cheese Experiments 


Ly a former communicaton* I gave an account of a series of 
ex ents by Dr. Bastian, in which it was established that, 
“by following his directions, infuslons can be prepared which are 
not depiiyed by an ebullition of from five to ten minutes of the 
faculty of undergoing those chemical changes which are charac- 
tensed by the presence of swarms of Bacteria, and that the de- 
velopment of tkese organisms can proceed with the greatest 
activity in hermetically sealed glass vessels, from which almost 
the whole of the sur has been expelled by boiling ” 

In the first paragraph of that paper I adverted to the import- 
ance in every experimental inquiry ef defining as completely as 
arr the method by which any given rank can be attained. 

ith this consideration in view, I now pry to give an ac- 
count of additional experiments, made chiedly for the pu pose of 
elucidating the influence of ht variations of temperature on 
the result. To guard against the posubility of mistake, it may 
not be noddnmble to remark thas, wheftas in the experiment» 

revi reported upon, I took no“part, excepting os a witne 
Pam lure; answerable for those now to be recorded. H 

Certain particulars in Dr, Bastian’s method have been object @ 
to as possible sources of uncertainty. Thus it has been sug- 
gested that when a flask, of which the neck has been diawn out 
to a cap orifice, 1s boiled even for ten minutes over a lamp, 
it is not certain that the whole of the liquid contamed in it 1s 
heated to the temperature of boiling ; and , that when the 
lamp is withdrawn ın the act of closing the capillary orifice, 
germs may enter from without, Although I do not attach much 
importance to either of these objections, I havo modified Dr. 
Bastlan's method, so as to render them inapplicadgle. The modi- 
fication, however, applics exclusively tg the mode of heating the 
hermetically sealed As regards the preparation of the 
liquid, I have in no respects departed from bis instructions. 

The liquid is prepared by summering slices of peeled turnip 


in a beaker contaming about a pint of distilled water. The 
acid Infusion thus obtained, is, if necessmy, eoncentrated by 
eve 


poration until it possesses a specific gravity of fiom 1018 to 
1020, It is then filtered and nerale sith sodic caibonate, 
A litle Cheddar cheese is rubbed up with a few drachms of 
the liquid in a mortar, and the mixture strained through 
calico. By adding the strained product tothe rest of the m- 
fasion a turbid liquid ıs obtained, ın every drop of which perti- 
cles of cheese can be detected by the microscope, although 
there are scarcely any of a sufficient size to be distmguibed oy 
tho naked eye. 

In the first four acts of experiments retorts were used, in the 
others flasks, In either case they were chaged with the liquid 
of which the preparation has just been described (their necks 
having been previously diawn out), boiled over a spint lamp, 
and sealed hermetically by directing the flame of the gas blow- 


* Seo Narors, vol. val. p. 18a, 
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wre at - 





- pipe on the orifice at the mmo moment that the lamp was with: 
drawn. The experiments of 

merely as more exact 
results are confirmatory of those previously obtained. In the 
others the flask» were subjected to the temperature of ition 
under pressares exceeding that of the atmosphere. Altho 
the axcess of temperature in no case exceeded two degrees and a 
half, it will be seen’ that it exorcised a decided influence on the 
resalts, ‘ 


The pressures employed varied from one-tenth.of an inch to 
three inches of mercury. According to * Wallner’stable, founded 


the normal preware (760 mill.},-determines an inciease of 1° C. 
in the temperature of 


iting, so that here bey E corresponds 


at three inches, In describing the iments I use the expres- 
sion oe ee liquid e e a E of turnip 
with cheese of the preparation has been gfven above; and in 
recording the results the words berren and tare nap aren 

ress the absence or presence of living Bacteria. any 


are 
in such numbers that every field is crowded em. 

a which aproar to be dead are met with here and 

there in every s They are as numerous in liquids 

examined y after prol boiling as in 

Th 


dered the 
in ihe marth 


~ three to six days, d which they were kept 
` chamber at 32° C. was tested by o that when the. 
int of the blow-pipe flame was directed on neck of the 


the softened part was first drawn in and then gave way 
with a loud crack. . 4 
With these preliminary observations I proceed to give an 
account of the experiments. . 
March 1.—T wo retorta were charged with tumip-cheese liquid 
was 10172, each retort receiving 

25cc. One was imm in boiling water in a saucepan for 
in fhe warm chamber: the other was 


ui . gr. 1020, Hach 
Hy ai closed hermetloyly, sight ol this retora were rie 
cemnvely subjected lit couples 1 
dpn digester, -' " ; 

The construction of the digester was such that during the 
ebullition, which in each case was continued for 15 minutes, 
steam escaped various narrow i The i 
pened sapere Arts ‘valve differently weighted 

beng sc o valve 

i in three ebullitions the 2 
4 ibs., and 6 Ibs, v 
to that of the valve itsdf. The 
in order that the influence 
in 


i 
| 
E 
E 
3 


g 
i 


at 
one, 
for steam escaped so readily in each ment the 
alee that. there could be no doaht that the. petore were’ in 
reality subjected to samo temperature, fe ordinary 
temperature of The ninth retort was treated in the 
same way as thf others with this ion, that the ebullition 
was continued for an hour, the valra ppa 

The hquids were examined March 10, eight which 
were immersed in boiling water for 15 minutes, all were preg- 
nant, The ninth retort was barren. 

March 13—Six retocts were charged with ee pe 
liquid, sp. gr. 1018, after which they were boiled closed 
hermetically as before. The retorts were immersed in botling 
water as previously, but the experiment was so planned that the 
pressure under which ebullitlon took place could be increased at 
will. The will be best understood 
iron pot (or digester), the lid of 
. To render the joint alr- 
the groove is filled with white lead before fitting on the 





"its place 








NATURE 3 | Zune 19, 1873 — 
which is then tightly wedged lts plage. The` valve 
first two sets may be regarded | he been removed, af ths. is 
uions of the former ones. Their | stopped by r vulcamte plug,’ fr- which the long 
This forms joint; for the greater. the 


internal pressure, the more tightlyfit fits. The end of the tube 
gip luto mercury eee ina bottle, 4, and us retained in 
a holder at d, not shown in the diagram. The 
potd? half filled with water a quantity of hay, among 
which the flasks are arranged. It is supported on a trangle 
heated by a Bunsen’s burner, the bottle being rused on 
blocks until the end of the tube dips to about the t depth 
under the surface of the metal A more exact adjustment is 
attaitied by means of the holder already mentioned. 
In this ap ého six retorts were subjected to the tem- 
of ion under various pressures, viz, twounders 
pressure of three inches, two under @ pressure of four inches, 





and.two under a preasure of two inches. The period of i 
in each case was fifteen minutes. All of the faske were 
after heating in the warto ee 32°C., and were examined 


March 18. All were 
March 22,—Foar retorts were charged with turmnip-cheeso 
liquid, ap, gr. 10J9, cach receiving 50 c.c. Of these two ware 


heated in the ap ai the temperature of under t 
pressure of one the other two under a of half an 
mch. Of each couple one was accidentally broken, Both the 


ones were examined March 27, and found to be 


the temperature of ebullinon under one-tenth of an 
were examined May 12. Of each set one con- 
tained Bacteria, the rest barren, The liquid in the other 
flask, which was simply boiled, and closed while boiling, had an 
offenstve smell, and contained much scum. : 
May 22,—-Thirteen flasks were with tamip-cheese 
, 1019°5. Of these xix were subjected to the tempe- 
oF bale wit, Tha nie fee a wins 
fee gael homai in ebnilition in hens way ane 
rest, was placed with them in the warm chamber, All the flasks 
were examined May 26, All the six flasks of the first sot were 
barren. Of the six flasks of the second set four were barren, 
the others contained innumerable living Bacteria. The liquid in. 
the otber flask was offensive, and contained masses of bac- 
bene oe 2 Oa ie nae : 

liquids, those C - 
rae, wero replaced in the warm ‘chamber. Soma of them sero 
simply having been taken íor ex- 


hermetically (the 
amination by mesis 2 drawn out capillary tube), 
others were after the ction of a drop of distilled 


water. On opening these flasks several days it was 
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the distilled water were full offfBecteria, the others remaining 
barren. This was done to shop that the hqumd, alth de- 
prived of its power of ion, is as capable as before of 
m mg the hfe of Bacteria : 

o results of the preceding 


as follows :—In mxteen 


iments may be summed up 

experiments the liquids were subjected 
to the temperature of boiling at the normal ; of these, 
eight heated for 15 minutes, and all Bacteria ; mx wére 
heated for 30 minutes, of which two bred Bacteria ; two for an 
hour, both of which were barren. 

Of ten subjected to the temperature of ebullition at pressures 
not ex one inch, eaght were barren. Both the liquids 
which were found to be pregnant lad been heated ge 
minutes, one under a pressure of one-tenth of an inch, the 
other of one inch. 

In the twelve eapernments in which the hquids were heated 
iner presmren exceeding one inch, all were barren, although 
a them were subjected, to that temperature for only 15 

utes, 


It is unnecessary for Me to draw any inferences from the 
preceding experiments; it may not, Loweyer, be superfluous to 
point out that, although all the flasks heated above ror’ C. re- 
mained sterile, this fact affords no ground for conclnding that any 
definite relation exists between that precise temperature and the 


destruction of the oo power of the liquid in question. 
own is that 


All that has been the e that such s liquid 
will breed Bacterla is diminished esther É slighty in 
the temperature to which ıt is heated, or i the duration 


of the heating. Thus it ap to me quite probable that uf a 
safiiaently lage number of were heated even 1o 102°C., 
some of would still be found a pregnant. 

University Coll, London, June 7 J. BURDON SANDERSON 





Fertilisation of the Pansy.—Ground Ivy 


THERE is one further point in the structure of Piala tricolor 
which is not mentioned by Mr. Bennett or by Mr. Hart, but 
which seems to confirm the theory of the former tleman that 
V. tricolory as dis ed from most other Violas, Is feptilised 
by a small insect such as Thrips instead of by the proboscis of 

e 


larger insects. 
efore I saw Mir. Bennett’s paper, my attention had been called 
by Miss Dowson to the fact that wher&as in the Sweet and Dog 

wlets, the circle of anthers presses close to the style all round, 
there is m V. ¢ricoler an opening between the two appendaged 
stamens. The use of this opening will evidently be to allow 
the small creature to enter in and crawl down the stamen to the 
nectary at the end of the appendage. This structure may be also 
seen m V. corania, which seems to be fertilised in thd same 
way. In F. Awolor the opening 1s exactly oppomte to the 
black streak, or gnide post, as Mr. Bennett termed it, 
In F. cornea, although this black mark 1s notso evident, there 
is a distinct triangular mak pointing downwards exposed by the 
opening of the samens. On each side of the style are two sers 
ot hars loo like ‘‘ whiskers” to the scull-like crest of the 
style, on which lots of pollen rest. The small insect on enter- 
tng ibe dows caa hard'y help crawling into the cavity at the top 

the stigma, for the entrance to the flower 1s almost completely 
blocked up byit. On emerging from it it would crawl over the 
top, which Mr Hart mentions as seen in ¢rxolor, and which I 
also find in corauia, be guided through the hale by the tnan- 
gular mak, and so find his way to the nectary. On emerging, 
covered mth pollen, and entering its next flower, it will again be 
deluded into the cal desae which the stigmatic surfacets, where 
it will deposit its pollen. The details of the stiucture of the 
appendaged stamens, as contrasted with those of other Violas, 
fully bear ont this view. 

As regards the English translation for the German destanben, 
I would est to Mr. Hart that ‘‘pollenate” is an imposmble 
word ; H, Pola, must give the verb to ‘' pollinate,” as 
fidmen, frilounis gives fuiminate. But there isa advantage 
in a word which speaks for uself, and, if the word *‘ be-pollen” 
offends scientific ears (Mr. Hart does not tell us why), would 
the literal translation of the German ‘'to be-dust” be offensive? 
If not, I think ıt would tellits own tale. The word “empollen” 
seems justified by ewbalw, but the prefix generally means to 
place in or convert into, as in entaral, emprison, embed. Hence 
it would at least be ambiguous, 

The form of Ground Ivy mentioned by your correspondent 
S.5.D. grows here abundantly m several spots, seeds freely, and 1 
remarkable for having a much shorter style in proportion to the 








tube of the corolla than the common form in which the style 
and sti protrude from the tube. g „F. E, Kitcuenrr 
Rugby, June 15 
. Kitchener having been kind enough to send me the 


a letter, I may, be allowed to add a few additonal 
tes. Since wri the former paper I have had the oppor- 
Finity of examining three other species of Vi V. calcarata, 


datior, and lectea, all of which present a remarkable contrast to 
F. tricolor in a very curious pomt of structure. In F. fiewor 
the sigma is prow Into close contact wath the lowest petal by 
a very peculiar ‘ “ein the style, the effect of which is so 
the central cavity of the flower as to 
render it extremely cult for any lerge insect to insert its pro- 
boscis into the sguir. In all the three species above-named, 
which I believe to be fertilised by bees, the style is nearly 
ht, so as to leave a considerable gap between the stigma 


completely to close u 


and lower petal, quis large enough for the insertion of the pro- 
boscis of a bee. none of these is there the least indication of 
the-black lar on the style which I take to serve, in 


thang 

F. tricolor, the purpose of guidmg the to the nectary. 
The rng of anthers is also ectly closed, as described by Miss 
Dowson ın the case of the Dog and Sweet Violet, there being no 
opening for the admission of the small insect, as in the pansy. 
A sniking difference in the form of the stigma also favours the 
game conclusion as to the mode of fi on. 

ALFRED W. BENNETT 








ON THE ORIGIN AND METAMORPHOSES OF 
e INSECTS * c 
VI. 


THE metamorphoses of insects have always seemed 
to meone of the greatest difficulties of the Dar- 
winian theory. Iù most cases, the development of the 
individual reproduces to a certain extent that of the race; 
but the motionless, imbecile pupa cannot represent a 
mature form. No one, so far as I know, has yet at- 
tempted to explain, in accordance with Mr. Darwin’s 
views, a life history, such as that of a butterfly, in which 
the month is first mandibulate ang then suctorial. A clue 
to the difficulty may, I think, be found in the distinction 
between developmental and adaptive changes; to which 
I have called attention in a previous article, The 
larve of insects are by no means mere stages in the 
development of the perfect animal, Où the contrary, they 
are subject to the influence of nftural selection, and un- 
dergo c. es which have reference entirely to their own 
requirements and condition. It is evident, then, that while 
the embryonic development of an animal in the egg may 
be an epitome of its specific history, this is by no means 
the case with species in which the immature forms have a 
separate and independent existence. If an anımal when 
young pursues one mode of life, and lives on one kind 
of food, which subsequently, either from its own growth 
in size and strength, or from any change of season, alters 
its habits or food, however slightly, itimmediaggly becomes 
subject to the action of new forceS: natural selection 
affects it in two different and, it may be, very distinct 
manners, gradually leading to differences which may be- 
come so great as to involve an intermediate period of 
change and quiescence. 

There are, however, iar difficulties in*those cases 
in which, as among the Lepidoptera, the same species 
is mandibalate as a larva, and suctorial as an imago. 
From this point of view Campodea and the Collembola 
(Podura, &c.) are peculiarly interesung, There are among 
insects three principal types of mouth—first, the mandi- 
bulate ; secondly, the suctonal ; and thirdly, that of Caw- 
podea and the Collembola generally,in which the mandibles 
and maxill@ are retracted, but, though far from strong, 
have some treedom of motion, and can be used for piling 
and chewing soft substances. This type is intermediate 
between the other two. Assuming that certain represen- 
tatives of such a type found themselves in circumstances 

* Continned from p. 109. 
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which made a suctorial mouth advantageous, those indi- 
viduals would be favoured by natural on in which 


the meats and Bere best ee pierce 
or prick, and their power of lateral motión wo tend t 
fall into si fet ; while, on the other hand, if ere, 
masticatory jaws were an advantage, the opposite process 
would take place. 

There is yet a third possibility—namely, that duri 
the first portion of life, the power of mastication oai 
during the secopd thar of suction, or 

viceversd, A certain kind of food might abound at one 
season and fail at another, might be suitable for the animal- 
at one age and not at another: now in such cases we should 
have two forces acting successively on each individual, 
and tending to- modify the isation of the mouth in 
different directions. It will not be denied that the ten 
thousand variations in the mouth-parts of insects have 
special reference to the mode of life, and are of some ad-" 
vantage to the apecies in which they occur. Hence no 
believer in natural selection can doubt the possibility of 
the three cases above suggested, the last of which seems 
to explain the possible ongin of ies which are man- 
dibulate in one periodeof life and not jn another. The 
change from the one condition to the other would no doubt 
take place contemporancously with a change of akin. At 
such times we know that, even when there is no change 
. to form, the temporary softness of the organs precludes 
the isast from feeding for a time,- as, for instang, 
is the case with the silkworm. When, however, any con- 
siderable change was involved, this period of fasting 
would be prolonged, and would to the existence of a 
third condition, that of the pupa, intermediate between 
the other two. Since other are more conspicuous 
than those relating to the mouth, we are apt to associate 
the existence of a pupa-state with the acquisition of 
wings: but the case of the Orthoptera (grasshoppers, 
Bey is sufficient proof that the development of wings 
is perfectly compatible with continuous activity ; so that 
in reality the necessity for rest is much more intimately 
connected with the change in the constitution of the 
mouth, although in many cases no doubt the result is 
accompanied by changes in the legs, and in the in- 
ternal organisation. ori y mandibolate mouth, 
However uke that Gf a Beetle, could not, I think, be 
modified into a, suctorifl organ like that of a bug or 

a gnat, because the intermediate stages would necessarily 

injurious. Neither, on the other hand, for the same 

reasons, could the mouth of the Hemiptera be modi- 
fied into a mandibulate like that of the Coleop- 
tera. But in C and the Collembola We have a 
type of animal closely resembling certain larvae which 
occur both in the mandibulate and suctorial series of in- 
secis, and p ing a mouth neither distinctly mandibu- 
late, nor distinctly suctorial, but constituted on a peculiar 
type capablgpf modification in either direction by gradual 
change, without loss bf utility. 

In discossing this subject it is necessary also “to 
take into consi tion the nature and origin of wings. 
Whence are they derived? why are there normally two 
pairs? and why are they attached to the meso- and meta- 
thorax? -TH€se questions are not less difficult than inte- 
resting. It has been suggested, and I think with justic 

, that the wings of insects originally served for aquatic an 
respiratory maa From the vanous modes by which 
respiration is eflected among the different groups of aquatic 
insects, there are strong reasons for concludmg that the 

original insect stock was, like Campodea (Pl 3, Fig. 5), a 

land animal. But in aquatic insects there is a tendency to 
effect the purification of the air through the delicate mem- 
braneous covering of more or less leaf-like expansions 
of the skin, In the larva of .CA/orom (PL 4, Fig. 1), for 
instance, that singularly resembles Campodea (PL 3, Fig. 
5), several of the ents are provided with such folia- 
ceous ons ; which, moreover, are in constant agl- 


therefore, thoug 







tation, the muscles of which, # several remarkable henge 
resemble those of_ the true It is true in 
Chloéom the vibration of thes branchis is scarcely, 


ose of locomotion ; the 
too far back’to act effi- 


ferent groups ; indeed, it seems probable that originally 
there were’ a pair on segment. In such ®a case, 
those branchiæ, situated near the centre of the body, 
neither too much” in front nor too far back, would serve 
the ‘most efficiently as propellers, The same causes 
which determined the position of the ices would affect ` 
the wingè`also. eThus a division of pr would be 

effected ; the branchie on the posterior segments of 

the thorax would be devoted to locomotion ; those on the 

abdomen to respiration. This would tend to increase the | 
development of the thoracic segments, already somewhat 
enlarged to receive the muscles ofgthe legs. caer 

That wings may Qf use to insects under water is. 
proved by the very ifterestlng case of Polynema natans, 
which I discovered in 1862, and which uses its wings to 
swini with This, however, is a rare case; and it is 
possible that the principal use of the wings was, primor- 
dially, to enable the mature forms to pass from pond 
to pond, thus securing fresh habitats and avoiding in-and- 
in breeding. If so, the development of wings would 
tend to be relegated to a late period of life; and by 
the tendency to the inheritance of characters at corre- 
spon. ages,to which dir. Darwin has called attention,* 
the development of wings would be associated with the 
maturity of the*insect. Thus the late acquisition of 
wings in the Insecta generally, seems to be itself an indi- 
cation of their descent from ‘a stock which was at one 
period aquatic in its habits, and which probably re- 
sembled the present larvæ ot Chloton m form, but had 
thoracic as well as abdominal branchiæ. 

If these views are correct, the genus Campodea must 
be regarded as a form of remarkable as it is 
the living representative of a primeval type from which 
not only the Collembola and Thysanura, but the other 
great orders of insegts have all derived their origin. 

Finally, from the subject of metamorphoses we pass 
naturally to that most remarkable phenomenon which is 
known as the “ Alternatfon of Generations :” for the first 
systematic view of which we are indebted to my eminent 
friend Prof. Steenstrup. i 

I have always felt it very dificult to understand why 
any species should have been. created in this double 
character ; nor, so far as I ari aware, pas any explanation 
of the fact yet been attempted. Yet insects offer, iñ the 
metamorphoses which they go h, a phenomenon 
not altogether dissimilar, and “give a, clue to thé manner 
in which alternation of generations may have originated. 

The caterpular owes its difference from thé, butterfly 
to the early stage at which it leaves the ; but its 
actual form is mainly due to the influence of the condi- 
tions in which it lives, If the caterpillar, instead of 
chan into one butterfly, produced several butterflies, 
we have an instance of alternation of generations. 
Until lately, however, wo knew of no such case; each 
larva produced one imago, and that not by generation 
but by development It has long been known, indeed, 
that there are some species in which certain individuals 
remain always apterous, while others acquire wings. 
Many .entomologists, however, r these abnormal 
individuals as gies though wingless insects; and 

these cases appear to me to deserve 
more attention than they have yet received, I shall not 
found any ent on them. 

Recently, however, Prof. Wagner of Kazan, has dis- 
covered that, among certain small gnats, the larve do 
not themselves directly | eat the perfect insect, but 
give rise to other larve, w. undergo metamorphoses of 


* Origin of Species, 4th ed. pp. 14 and 97. 
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the usual character, and evfntually become gnats. His 
observations have been co ed, as regards this main 
fact, by other naturalists; ahd there can, I think, be no 
doubt that they are, in the n, correct. 

Here, then, we have a inct case of alternation of 
generations, as c i by Steenstrup. Probably 
other will be discovered \n which insects undeniably 
in the state will be found to be fertile. Nay, it 
seems to me possible, if not probable, that some larvee 
which do not now breed, in the course of ages may come 
to do 30. 

If this idea is correct, it shows how the remarkable 
pee known as alternation of generations may 

ve originated.. At any rate, we find among insects every 
mode of development ; from simple growth on the one 
hand, to well-marked alternation on the other. In the 
wingless species of Orthoptera there is little difference, 
excepting in size, beteen the young larva and the 
perfect sect. The growth is es simple and gradual as 
mn any other animal; and the creature goes through 
nothing which would, in ordinary , be called a 
metamorphosis, In the majonty of optera the pre- 
sence of wings produces a marked difference between the 
larva and the imago. The habits, however, are nearly 
the same throughout life, and consequently the action of 
external circumstances affects the larva in the same 
manner as the perfect insecf 

This is not the case with the Ephemeride. The larvee 
do not live under the same conditions as the perfect 
insects; external forces accordingly affect them im a 
different manner; and we have seen that they pass 
through some changes which bear no reference ta the 
form of the perfect insect: these changes, however, are 
for the most part very gradual, The caterpillars of 
Lepidoptera have even more extensive changes to ynder- 
go; the mouth of the larva, for instance, is remarkably 
unlike that of the perfect insect. A Change in this 
organ, howevef, could hardly take place while the insect 
was still growing fast, and consequently feeding voraci- 
ously. Nor, even if the change could be thus effected, 
would the mouth, in its intermediat@ stages, be in any 
way fitted for biting and chewing leaves. The same 
reasoning applies also to the digestive organs, Hence 
the caterpillar undergoes little, if any, change, ex¢ept in 
size, and the metamorphosis is concentrated, so to say, 
into the last two moults. The changes then become so 
rapid and extensive, that the intermediate period is 
necessarily one of quiescence. 

Owing to the facwthat the organs connected with the 
reproduction of the species come to maturity at a late 
period, larvae are generally incapable of breeding. There 
are, however, some flies which have viviparous larvæ, and 
thus offer a typical case of alternation of generations, 
owing to the early period of leaving the egg, and the 
action in many cases of external circumstances on the 
larva different from args which affect the mature form. 

Thus, then, we find among insects ev gradation, 
from the case of simple growth to that of aiteemmtion of 

erations ; and we see how from the single fact of 

¢ early period at which certain animals quit the i 
we can account for ther metamorphoses and for the 
still more remarkable phenomenon that, among many of 
the lower animals, the species is represented by two very 
different forms. We may even, from the same considera- 
tions, see reason to conclude that this phenomenon may 
in the course of ages become still more common than it 
is at present. As long, however, as the external organs 
arrive at their mature form before the internal generative 
organs aie fully developed, we have cases of metamor- 
phosis ; but if the reverse is the case, then alternation of 
generations often results. 

The same considerations throw much t on the 
remarkable fact, that in alternation of generations the re- 
production is, as a general rule, agamic in the one form. 
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This results from the fact that reproduction by distinct 
sexes requires the perfection both of the external and 
ipie organs; and if the phenomenon arise, as has 
jbst been suggested, from the fact that the internal 
organs arrive at maturity before the external ones, re- 
‘production will result in those species only which have 
the power of agamic multiplication, i 

oreover it is evident that we have in the animal 
kingdom two kinds of dimorphism. *® 

his term has usifally been applied to those cases in 
which animals or plants present themselves at maturity 
under two different forms, The different forms of ants 
and bees afford us familiar instances among animals; 
and among plants the remarkable case of the genus 
Primula has recently been worked out with his usual 
ability by Mr. Darwin. Even more recently he has made 
known to us the still more remarkable phenomenon 
afforded by the fenus Linum, in which there are three 
distinct forms, and which therefore offers an instance of 
polymorphism,* 

The other kind of dimorphism or polymorphism differs 
from the first in resulting from the,differentiating action 
of external circumstances, not on the mature, but on the 
young individual. The different forms, therefore, stand 
towards one another in a relation of succession. In the 
first case the chain of being divides at the extremity ; in 
the other it is composed of dissimilar links, M 
of*dimorphism under this second form have been de- 
scribed under the name of alternation of generations, 

The term, however, has met with much opposition, and 
is clearly inapplicable to the differences exhibited by 
insects in different penods of their life. Strictly speaking 
the phenomena are very frequently not alternate, and, in 
the opinion of many eminent naturalists, they are not 
cases of generation at all + 

In order, then, to have some name for these remarkable 
phenomena, and to distinguish them from those cases 
in which the safure animal opplant is represented by 
two or more different forms, I think it would be con- 
venient to retain for these latter exclusively the terms 
dimorphism and polymorphism; and those cases in 





which animals or TE through a succession of 
different forms t be distinguished by the name of 
dieidism or polyeidism. 


° 

The conclusions, then, which I think we may draw 
from the preceding and other considerations are :— 

1, That the occurrence of metamorphoses arises from 
the immatunty of the condition in which some animals 
quit the egg. 

2, That the form of the insect larva whenever it 
departs from the original vermiform type, depends in 
great measure on the conditions in whichat lives. The 
external forces acting upon it are different from those 
which affect the mature form; and thus changes are 
produced in the young which have raference ® its imne- 
diate wants, rather than to its final form. 

3. That metamorphoses may therefore be divided into 
two kinds, developmental and adaptational. 

4. The apparent abruptness of the changes which in- 
sects undergo arises in great measure from the hard- 
ness of their skin, which admits no gradual alteration of 
form, and which is itself necessary in order to afford suffi- 
cient support to the muscles. 

5. The immobility of the pupa or chrysalis depends oa 
the rapidity of the changes going on ın it, 

6, Although the majority of insects go through three 
well-marked stages after leaving the egg, still a large 
number arrive at maturity through a somewhat indefinite 
number of slight changes. 


* Of course all anrmals im which the sexes are distinct are in One sense 


(a 

+ “Thero is no euch thing asa true case of ‘alternation of generations 
fn the anımal , there is only an alternabon of truo generation with 
the totally distmct process of gemmation or fisson ”—M sr iey e Animal 
Indredvaity, Ann. and Mag. of Nat. Hwt., Juno 1853. 





< 7. Whea the externa] organs arrive at this final form 
before the o of reproduction are matured, these 
- changes are wn as metamorphoses ; when, on the 
, the organs of reproduction are functionally pèr- 

fect before the external organs, or when the creature has 
the power of budding, then the phenomenon is known ds 


alternation of generations. 

& Thus, then, it a probable that these remark- 
able phenomena May have arisen from the simple cir- 
cumstance that certain animals le&ve the egg at a very 
early stage of development, and that the external forces 


acting on the young are different from those which affect 
. the mature animal, . 


JoHN LUBBOCK 
(To be continued.) : 





ON- AN IMPROVED FORM OF OZONE 
~ GENERATOR 


A SHORT description of an.improved form of ozone 
generator, exgibited:at the last meeting of the 
Chemical Society, may’ perhaps be interesting to the 
readers of NATURE - > > i 
Probably no apparatus hitherto introduced, for the pro- 
duction of ozone by electric induction, has in its working 
= - © 


during the time it was in use was successfully neutral- 
ised. Such an apparatus works exceedinfly well but 
requires delicate handling, and’ is not perhaps very well 
adapted for paving other pieces of apparatus attached 
to it. Le 25 i 
This new instrument is an improved modification of 
the abovapbut permits of a continuous stream of water 


- of any required temperature being maintained through it ; 
and Darth whi 


er, the annular space which in the case of glass 
tubes is often very irregular, causing thereby an unequal 
electrical discharge, is made as true as possible, and the 
result is a gnore uniform conversion of the gas into ozone. 
The apparatus as at present made will be better under- 
stood by the following description referring to the accom- 
panying diagram :—A A isa piece of glass tube of a little 
more than one inch in diameter, and of as uniform a bore 
as can be obtained. On each end of this tube is placed 
a brass cap, bored with two holes, and coated inter- 
nally with shellac ;-in the interior of this glass tube and 
of a diameter scarcely less than that of the tube itself, 
but not quite so long, is placed a thin hollow brass box, 
B B, with its surface made as true as possible by ene 
in a lathe; this brass box is placed concentrically wi 
the outer tube and is completely coated on its er- 
terior surface with tin, the tin being acted upon to the 
smallest extent by the ozone, This hollow box communi- 
cates with the exterior of the apparatus by means of the 
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given universal satisfaction, | The original form of “ Sie- 
mens’ tube” has many Lamott which jhe 
nie the esting ae nature tik e we g 
tu epeal w together by the 
and the fact if the Seek te eet S 
of time it becomes , thereby causing a dime 
nition in the tity of rone obtained. 
ment of a num of glass plates coated on alternate 
sides with tin foil, and enclosed in a box, known as 
“Beane’s” instrument, possesses:—especially if used .as 
it is intended it should be with a large and powerful 
coil—this latter, disadvantage to ù considerable extent. . 
Sir Benjamin Brodie, during his researches upon -ozone, 
used a- modification of “ Siemens’ ” which in a great 
degree overcame this difficulty. Two glass tubes closed at 
one end, and of such diameter that one was capable of 
sliding within the other, were fixed together in that way, 
the junction being effected ecithef by the blowpipe or by 
means of parafting thas leaving a small annular space 
which the oxygen ot other gas to be 
ozonised could circulate ; tin foil coatings were dispensed 
with altogether,- the inner tube. being filled with water, 
and the whole a stood -in a vessel of water, wires 
in conection with an induction coil being placed in the 
interior tube, and also in the outer vessel: this water 
could be kept cool by ice, and thus any heat produced 





tubes C C passing through the centge of the caps, It is 
intended that a current of water be kept circulating 
ones interior of this box, the water being brought 
into direct contact with its sides by means of a small 
spiral placed within it, the box being of a slightly less 
diameter than the glass tube, a small annular space will 
remain between the two, and through this space the gas 
to be ozonised is pa by means of the tubes D D; the 
box itself is made one of the electrified surfaces, and a 
strip of tin foil G, fixed to the outside of the glass tube, 
forms the, other ; two binding screws, E and F, serve to 
make the necessary connections with an indaction coil. 
The production of ozone by this apparatus is exceed- 
inBly re and constant. No titative estimations 
with iodide of potassium and sulphurous acid have as yet 
been made with regard to the amount of orone obtained, 
but an approximate experiment upon the quantity of 
indigo bleached in a given time, seems to indicate that 
this amount is quite equal to, if not rather in excess of, 
that obtained when the ordinary apparatus isused. This 
instrument possesses also some minor advantages; it-is | 
not so easily broken, other pieces of apparatus are very 
readily attached to it, and at the same time its cost is- 
less, There appears to be no reason why larger forms 
should not be manufactured u the same pene 
These instruments are made by Messrs. Tisley and Spiller] 
of Brompton, THOS. WILLS 
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=a 
THE LAW OF STORMS DEVELOPED* 
i 


J? has been asserted lately ghat the Gulf Stream has no 

influence upon storms ; that they have no tendency to 
run toward it or to run upon\t; and that what geogra- 
phers and seamen have always said about the Gulf Stream 
as a “weather-breeder” and “storm-king” is absurd. I 
think it can be demonstrated that this well-known popular 
belief is not absurd. 

It is an observation as old as Aristotle, that the storms 
of the middle latitudes in the Northern Hemisphere 
advance from west to east. This is obviously partly due 
to the fact that the winds on their eastern sides are 
southerly, that they come from the equatorial regions, 
and hence are highly charged with aqueous vapour. This 
vapour is absolutely esgential to the sustenance of the 
storm. Moreover, the law of stprms requires that the 

e 








1 
southerly winds should enter tle storm-vortex on the 


eastern side, and as this is the side on which the greatest 
quantity of vapour is found, and the side of greatest 
condensation, of the greatest evolution of fatent heat, 
pe of the greatest aerial rarefaction and barome- 

ic fall, to this side the heavier air from, the west will 
push as into a great hollow. Thus do we actually find 
that all storms, formed west of the Gulf Stream, are actu- 
ally propagated toward it, It may argued from the 
above facts that the anti-trade winds are thus maintained 
by storms incessantly making the circuit of the globe 
within the temperate rone. But in reality, instead of 
being the effect “of storm influence, the anti-trades are 
beh aris by independent solar agency, as are the trades, 
and they are potential and causal in producing the east- 
ward progression of all cyclones. It must be conceded 
that the press of vast atrial currents does serve to 
force the meteor along with them as the river-eddy is car- 





Fig, y—The Atmospheric Movements, 


ried down stream with the water-current ; otherwise it is 
impossible to explain the westward progression of tropical 
hurricanes. While yet in the band of easterly trade- 
winds the storm will invariably work its way or be propa- 
ated toward the mosi huntid region, unless mechanically 
bere in another direction by the great atmospheric oar- 
rent in which it is often embedded as an eddy in a 
river. The cyclone-tracks over all the oceans le in 
the central bands of the great ocean-currents of high 
temperature and great evaporation, and the band of 
clonic violence is often beautifully coterminous with 
the sharply-marked blue-tinted edge of the Gulf Stream. 
Thus, in the Pacific, the Loochoo Islands lie just in 
the path of the Siwo, the Pacific Gulf 
Stream of the Japanese, and are visited by the most fear- 
ful typhoons ; but the Bonin Islands, in the same parallel, 
but on the extreme margin of the Kuro Siwo, have very 


* Continned from p. t24. 





mild and moderate storms* “If a storm commences 
anywhere in the vicinity of the Gulf Stream, it naturally 
tends towards that stream, because,” as Loomis says, 
“ here is the greatest amount of vapour to be precipitated, 
and when a storm has once encountered the Quif Stream 
it continues to follow that stream in its progress east- 
ward.” Vessels and Japanese junks, dismasted in gales off 
the Asiatic coast, have been drifted for many days in the 
current of the Kuro Siwo, to the coast of California, just 
as West-Indian beans, cocoa-nuts, and vegetables, have 
been drifted to Iceland, Greenland, and Spitsbergen, on 
the extension of the Stream. According to all 
meteorological observatiobs of: the tracks of storms, we 
are warranted in believing that cyclones and hurricanes 
do, asa matter of fact and of atmosphenc law, run on 
the hot currents of the sea as naturally as the watercourse 
clings to its bed. Practical seamen, though unable to 


* Bee Redfiold’s Roport on Pacifc Cyclones, 


, and various have 
ling its mystery: - 
physics—in his‘mod 
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lain the fact, are on the look-out for these 
SER wiles wien i bois the axial lines of the Gulf 
S on the hot Morambique current (the Gulf Stream 
of the Indian Ocean), and on the dark superheated waters 
_of the Kuro Siwo of the Pacific. 

So dangerous and disastrous are the storms which 
course along the Gulf Stream that sailors avoid it, ard 
the American Sailing Directions and those of the British 
Admiralty advise afl vessels, sailing from the West Indies 
to New York or Li ol, to beware of taking advantage 
of its current, although it would help them along from 


three to four miles an hour. Close observation has traced |- 


these storms continuously from the Flogida coast to New 
York, through Redfield’s and thence to England, 
through the records of the Cunard steamships, and thou- 
sands of detached observations. : 

We have now reached a point where we can properly 
and maup consider a questio that has always 
baffled meteorologist+—the origin of cyclones. e 
diagnosis of the phenomenon pei precedes its 
atoi. This subject en many iain 
ingepi devices for’ unrave]- 

—the father of storm 

noe distrusted him- 

sp e need of a more 
e has scarcely left us 
ther writers have all long 
abandoned emselves or suffered to drop 
from the notice of the s¢iejtific world as evidently inca- 
ple of exp sing iE)'pRenomena of cyclones. This 
been the fate o all, unless possibly we except 
the theory advanced e meteorologist, M. Dové, 
of Berlin. Briefly 'd, the latter hypothesis is this (at 
least in its application'to West Indian hurricanes), viz, 
that “they owe their ag to the intrusion of the upper 
counter trade-wind int the lower trade-wind current” 
(Dové’s “ Law of Storihit,” p. 264), : 
Without pausing heg to examjne this theory upon its 
merits and upon the fatts, we hasten to mention a diffe- 


e 
self and in his day 
enlarged induction of i 
his opinion. The theoyjé3 


rent hypothesis advancéd, nearly two years ago, as a sub- 

stitute for that of M. Boyd, and as affording an entirely 
inal and satisfac ny explanation of origin of 
ones, f 


The hypothesis” ikewise based upon the agency of 
the trade-winds, ae a ila ee wholly different trom 
that elaborated by thé -Gé¥than ‘meteorologist. In the 
original paper in which my vitws were published, the fol- 
lowing statement was made t--“Jt can be demonstrated 
that the origin of cyclont }s f hie the tendency of the 
south-east trade-winds to invade the terrjtory of the north- 
east trades, by sweepijg Yver the ` juator into our pemi- 
shee” EM te 

The hypothesis advanced, in lieu of another seemingly 
less O, claimed to rest upon observations con- 
ducted inwhe very yegion most notorious for the genera- 
tion of cyclones. 

To test this, we need only to examine the Atlantic trade 
winds, ~- 

Theoretically, physical geography has generally 
sented the gonmu of the aaa phen somewhat as AA 
sented in the accom anying diagram (Eig 3) of the wmds, 
as projected hy Pref. William Ferrel, of bridge. The 

rąte-pages of Prof. Coffin, in his invaluable volume 

on the “ Winds of thé Northern Hemisphere,” as deduced 
from myriads of :observations, show that the graphic 
filustration furnished by the diagram is apprommately 
correct, 
” The region of the trade winds, it will be seen, more 
than covers the torrid rone of the earth, and at all the 


- seasons of the year overlaps both the northern and 


southern ayy aoc While this is theoretically true, and is 
usually put forth as a fact, it must be accompanied with 
one or two important ions and additions. ~- 

Let us see what these are. The well-known oscillation , 














or swinging of the belts of winds to and fro on the meri- 
dians, which is kept up in never-ceasing response to the 
apparent annual motion of the sun as he crosses ind 
recrosses the equator, must ever underlie the conception we 
form of the trade winds ang be perpetually present to the 
mind’s eye. This oscillati$n has never yet received the 
pepular attention it n The sun traverses (a tly) 
an arc of 23$° on either side of ‘the line; and We migh 

a priori, suppose that the thermal or meteorologi 
equator, the thermal or meteorological Tropics of Cancer 
and capricorn; and all those phenomena which lie þe- 
tween them and beyond them, move over an art of-as 
many degrees a$ they traverse. Such an inference, how: 
ever, is not borne out by observation, and we pro- 
pose to- confine ourselves strictly to what may be 
proved by observation. It is clear that the ‘tradé- 
wind belt does traverse or vibrate: "a wider xone 
Pary payee has yet assigned to “it; which is not 
more ten degrees of latitude north and - south 
respectively of the Tropic of Cancer‘ and that of 
Capricorn, These winds, when first ienced by, 
Spanish sajlors, ot to that portion of the Atlan- 
tic over which they blew, the namé e? Golfo de las 
Damas (the Ladiew’ Sea) because they rendered navigation 
so easy that a girl might take the helm. But, “gentle*’. 
ag they are, they havea wide sweep, and, in the summer 
of the Northern Hemisph@re, extend far beyond the 
ae of Cancer, They have often been distinctly felt - 
at Madeira and the *Azores (near the goth parallel) in 
summer, and it is highly reasonable to suppose that they 
then fully reath the latitude of 40° N. ‘The equatorial 
side of the north-east trade-wind belt, of course, vibrates 
with the sun. In summer it stretches along between the 
1oth and 12th parallels of north latitude, verging in 
Augyst on the 13th parallel, and, according to one writer, 
occasionally the north-east trades at that season do not - 
extend south® of the 15th el of north -latitude. 
Dampier, “fhe prince of navigation,” as fhe English call 
him, gives the direttion of the wind in the simmer 
months, between the equator and 12° north, as south- ' 
south-east, south-south-west, and south-west. 

The equatorial side of the north-east trade-wind belt 
in winter approaches yery nearly to the equator, and may 
be loeated in January at least as far south as the latitude 
of 2° north, 

The freshest trade-winds in the North Atlantic are 
generally found between the els of ro” and 25°, and 

y long protracted experimeùt in seamanship they have 
been found to have an average pæpeling power, when 
Hania is reen juat abaft the beam, of about six knots 
an hour. But, of course, the northern boundary of the 
south-east Plae wnd likewise varies and vibrates. with 
the seasons. So also, and under the same condition, 
does the southern boundary of this trade vary and vibrate 
with the seasons, Its normal and mean position is a little 
south of the el of 25" south, but in the winter of our 
hemisphere it is pushed much farther south, and in the 
vicinity of 35° south latitude. The charts of Captain 
Wilkes give easterly winds for the east coast of Australia, 
and also for the south coast of Africa. Sir John Herschel, 
speaking from knowledge gained by his long residence at 

e Cape of Good Hope, tells us that there “the south-- 
easterly winds which sweep over the Southern Ocean, 
infringing upon the long range of rocks which terminates 
inthe Table Mountain, is thrown up by them, makes a’ 
clean sweep over the flat table-land which forms the 
summit of that mountain (about 3,850 ft. high), and 
thence plunges down with the violence of a cataract” 
(“ Meteorology,” p. 96). 

From these high southern latitudes, we must conceive 
the motion of the south-east trades, extending northward 
in summer to the neighBourhood of the parallel of 10°, 

~ T. B. Maury 
(To bs continued.) ’ 
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' 
THE CORONAL ATMOSPHERE OF THE SUN* 
TI, 


WHEN the subject is a phenomenon so complex as 

that of the corona, it to bring to bear 
upon it various methods of a This is why I have 
thought it indispensable to con\der the corona from the 
triple stadpoint of its aspect, the analysis of its light, 
and its polariscopic manifestations, Let us discuss these 
varied observations, 

Let us first of fall see what can be learned from an 
examination of the corona during the first instants of 
totality. We have seen that the #tructure of the 
corona persisted throughout the duration of totality. We 
cannot, then, admit here any effect of diffraction engen- 
dered at the surface of the lunar screen by the rays 
grazing the edges of that screen Let us revert to 
the geometric circumstamces of a total eclipse. At the 
moment when totality is produced, the disc of the moon is 
tangent, at one point, to that of the sun, and edges off 

y more and more to the opposite point. Duffrac- 
tion will be produced, then, under physical conditions the 
most different, at] various points of the lunar limb, and 
an aureole due to that cause will by its dissym- 
metry, such a diversity of conditions, Moreover, an 
aureole of this kind will present a continually i 
aspect during the various phases of totality. Unsym- 
metrical at the outset, it be modified with the move- 
ment of the moon, and will tend to assume the same 
form all round our satellite, when the disc of the latter 
is equidistant from that of the sun. Findlly, from that 
point this aureole will pass a the same phases 
inversely untu the reappearance of the sun. $ 

However, nothing like this was produced at Shoolor. 
The general structure of the corona remained the same 
throughout the continuance of totality.t 

It is unnecessary to dwell on the hypothesis of an 
aureole produced by a lunar atmosphere. We know now 
that if a gaseous layer exists on the ‘surface of our satel- 
lite, it must be of so small extent that the grand pheno- 
menon of a corona could not be produced by it. 

Our own atmosphere cannot be adduced as the cause 
of the phenomenon, though it is evident that it plays an 
important part in the particular aspects which the cosona 
may present at different stations, according to the state 
of the sky at these stations. It acts as a modifying, but 
not as a producing cause. 

Let us ieee meanwhile, to the spectroscopic observa- 
tions. The corona presents the hydrogen lines through- 
out all its visible extent ; in certain parts as far as to 12’ 
or15’1n height. This observation is certain. The pre- 
cision of the spectroscopic scales, the experience we have 
had ın such determinations, and the care which was taken 
in the last observation to compare the lines of the corona 
with those of a protuberance, of which they are only a 
prolongation, leaves no doubt as to this point. 

But 1f the corona presents the hydrogen lines, we must 
ask this testing question—Is this light emitted og re- 
flected? The constitution of the coronal spectrum will 
afford us an answer. 

If the light of the corona is reflected, this light can 
only have a solar origin. It proceeds from the photo® 
sphere and the chromosphere, and its spectrum ought to 
be that of the sun, that is, a luminous ground with ob- 
scure lines. But such is not the constitution of the 
coronal spectrum ; that presents to us the hydrogen lines 
standing in strong relef on the ground ; after the green 
line (1474) this is the most striking manifestation in the 

henomenon, We must conclude that the coronal medium 
is self-lighted, in great part at least, and that it contains 

tite pad that this of ont with poi 
of ges scractare eufhlntly datant fo nt fan the sun not to be Infinenced by 


vanations of light resulting tho of the moon, relatrroly 
to the low and very buminous regiona of 


incandescent hydrogen, This int is conclusively 
established. But is it to be inf from this that the 
whole of the light of the corona is emitted light? Evi- 
dently not; and on this point a delicate observation in 
spectrum analysis and polarisation may inform us. In 
A EAE of the corona presented to me, besides 
bright lines, many obscure lines of tħe solar spec- 
trum, the line D, and some in the green. This fact proves 
the presence of reflected solar light. e We may ask why 
the principal Fraunhofor lines are reduced to the line D. 
It should be remarked that the coronal spectrum, not 
being very luminous, is especially perceptible in its central 
part, and that, in, this part, the lines C, F, &c., are re- 
pea by the bright lines, In these conditions the line 
alone remains important; thus it is on it I have 
directed all my attention As to the finer lines, they were 
much more difficult to discern, a fact very easily explained 
by the very large opening I was obliged to give to the 
slit of the scope. 

The proof of the existence of the Fraunhofer lines in 
the spectrum of the corona is a work of delicacy; it was 
not obtained by the other observe This fact is ex- 
plained partly by the pa purity of the sky at Shoolor, 
partly by the power of my instrument. -I have no doubt 
that the observation will be confirmed by astronomers 
who work under conditions equally avoua 

The presence of reflected solar light in the spectrum of 
the arona is of great importance ; it shows the fOTBle 
origin of this coronal light; it explains observations of 
polarisation which appeared irreconcilable ;* but above 
all, it enables en un te aoe the solar light form- 
ing in some sort the ground of the spectrum of the corona, 
this spectrum miy be considered continuous; and we 
know that hitherto this circumstance has been the great 
obstacle which prevented the corona from being regarded 
as entirely us. The phenomena of polarisation pre- 
sented e corona are for the most part those of radial 
polarisation, which shows that reflection takes place 
chiefly in the corona, and that that which may be pro- 
duced in our atmosphere is only secondary. Polir anon 
then ees here with my observation of the Fraunhofer 
lines ; but in order that the agreement may be complete, 
it is necessary that the polariscopic gpalysis, like the 
spectral analysis, should show that the light of the corona 
is y partially reflected. This is precisely what hap- 
pen We have seen, in fact, that near the limb of the 
moon, where the coronal light is brightest, polarisation 
appears less pronounced than ata certain distance. The 
reason is, that in the inferior regions emission is so strong 
that it concedis reflection, and the latter appears, with its 
peculiar characteristics, only in the layers where it is 
able to assume a certain relative importance, e 

Thus the two analyses, spectral and polariscopic, fairly 
interpreted, agree as to the double origin of the coronal 
light, and all the observations unite in demonstowing the 
existence of this circumsolar medium. This medium is 
TEn both by its temperature and by its density 
from the chromosphere, of which the limit, moreover, 15 
perfectly distinct, as is shown ın all the drawings of the 
protuberances and of the chromosphere. Theye 1s thus 
a necessity for giving ita name: I propose that of “ coro- 
nal envelope” or “coronal atmosphere,” to remind us 
that the luminous phenomena of the corona owe to it 


their origin. 
The density of the coronal atmosphere must be exccs- 
sively rare, In fact, itis known that the spectrum of the 


chromosphere in its superior parts is that of a hydrogen 
medium successively rarified ; but as the coronal medium, 
according to the indications of the spectrum, ought to be 
even infinitely less dense, we see how rare this medium 


But 
sidered in view of the double nature of the light of the corona, and of the 
offects of our atmosphere, we shall be able to remove moet of the difficulties, 
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- must be. Thjs cop is farther corroborated by of ion, and the increased security: of life 

astronomical o ms, Science has recorded the Apane n this field Popaad has always taken 
i of comets as only some minutes distance from | the lead, fad ant the efforts of Mr. artnup at Liverpool hre ` 

the of the sun ; these bodies must have traversed | a worthy continuation òf the labours of 

the coro: atmomphere, and. Ye notwithstanding the | Bradley, pe Airy. Whilefthe Greenwich Observatory 

Hiyhiuess of their aus: not fall into the sun. has caused a great imp ent in the general standard 


I hail ead mere ano the constitution of the coronifl 
. atmosphere, a few -ideas which do not rigorously flow 
from my observatigns, but which appear to me very pro- 
.bable, but upon which the future must pronounce, 
I said, à prppos of the observations in the telescope, 
that the coroa ma pos shown at Shoolor with ao 
an it was gigantic 

nara Tria ears pæ the figure of 
the ns often varied ; it has exhibited the most 

feast appearances, I have no hesitation in ga 

this medjum, now Pronin recognised, 
which I propose to name the “corona atmosphere,” very 
probably does not represent the whole of the aureole 
Thich i seen during total eclipses, It is quite credible 
~- that portions of the rings or trains of the cosmical matter 
.-_ then become visible and thus tend to complicate the 
figure of the coronk, It to future eclipses to 
instruct us on this point. But with to the coronal 
. medium itself, there is no doubt that it presents singular 
fo which convey but little idea of an atmosphere in 
ma Moreover, I am inclined to admit that 
Hi e e maer Ko che eaba gers loging 

nous ense matter trom yers ploug 
this troubled mediam. Pa protuberant jets, Shick 
carry the hydrogen to such heights, must have a 
fens i influence upon coronal medium, whose 
is quite comparable to that of the cometary 


Ee is, then, very probable that the coronal atmosphere, 
like the chromosphere, is very much agitated, and that it 
changes its shape very rapidly, which will how it 
‘presenta different appearances every time it has been 
observed. 

To repeat : T have been able to establish at Shoolor, 
by trustworthy and consistent observations, that the solar 
corona the optical characteristics of incandes- 
gay, that this very, rare medium extends to 
very variable from the sun, from half a radius 
of the sun to abont double that at certain points ; but I 

these figures only as results of an observation, not 
Brdeinitive It is quite certain, moreover, that the 
ht of the corona must be necessarily variable. 
result seems to be a considerable adwance in the 
gen eneral“problem of the corona. If our f8reign rivals 
ve not obtained a result so decisive” as those of the 
French mission, I believe it must be attributed to the 
altogether exceptional purity of the sky in the station 
which T chose with such and also to the combined 
optical amangements which gave to the luminous pheno- 
mena which it was the object to catch, an exceptional 





powert JANSSEN 
CHRONOMETER TESTS 
pus following, which has been sent us by the 
Scientific r of Harpers Weekly, shows with 


what minuteness the scientific work of country is 
studied in America, and what a critical audience we have 
on the other side of the water :—One of the most im- 
t services that astronomy has rendered to mean- 

jnd consists in the contributions it has made to the 


"eM. Respighi, at made observations purely spectroscopic 
which confirm mine; only he foumd the height of the corona much less, 


which to me to bo dis to the fooble of ht 
appoars more power 
+ This paper contains an analysis of my obeervations: I have not 


of Mr, 
PORTERA 07, Coka polartecopac observations mado at 
atta ibro l Cape Fros, M. Oodeate and nhan, 








of the chronometers bought for the use of the Govern- 
ment vessels, Mr. Hartnup has sought to effects similar 
ore er the ae oa marine. veo insisted on 

e portance to ship-masters, as as to owners 
and insurance companies, ofthe careful determination of 
the rates of their nometers as affected by tempera- 
ture.. The maktrs of these instruments and the astro- 
nomers who use them carefully have always known that 
which captains of vessels have been very slow-to profit 
byte. hat the chronometers are, when made, so 
adjusted that th Teo Ce ee 
er ° F, while between these limits they 

co em they lose, on the true'time. It is 

Fare thar this variation in the chronometer rate can be . 
safely overlooked a careful navigator, though it is 
frequently done by whose vessels do not carry a 
precious burden of 1,000 or 2,000 souls, The only. 
excuse for this lect is the positive assurance of the 
maker that the nometer is perfectly reliable—an 
assurance that is often fortified by deceitful figures. 
The difficulty and expense of a deere investigation - 
into the errors to which every chronometer is liable 
have long been supposed by the trade to stand in the 
way of the hee ere of such chronometers: only as 
were of approved reliability. In order to obviate the 
difficulty as far as possible, the Liverpool Observatory 
has been constructed by Mr. Hartnup specially for the 
purpose of studying the rates of the chronometers that 
may, be sent thither by captains salling from that port. 
The expense of the eramination given to such chrono- 
meters is comparatively, trifling; and the’ oes of 
chronometefs submi to him has annħally in 
until by reason of thë recent regulations at cea port the 
number of examinations has amounted to between 1,000 
and 2,000 annuafly, the same instruments having been. 
aga submitted to him. The process pursued. by 

Hartnup consistsin exposing g each chronometer for 
a weak 08 Or teas of 55% , and determining ` 
its rate each day ; itis for another week exposed to 
a temperature of 70°, and then to one of 85°; othe next 
week itis returned to the temperature of 70°, and the 
last or fifth week it is exposed to ie temperature of 35 
as at first, By means of general laws regulatin 
rates of chronometers it is now possible to dacrnigs 
what the rate will be at other-temperatures than the three 
above mentioned, ans knowing these, the navigator is 
able to apply the p correction to his time-keeper 
so exactly that he a never mistake his position upon 
the ocean. 

The records of the Liverpool Observatory for the past 
year show--1, That the rates of about 10 per cent. of 
the chronometers tested (those of the mercantile marine 

very generally have the ordinary compensation balance) 


es so as to render the instruments entirely unfit 
nautical 2. The error of adjustment for 
perature of the remaining 90 per cent. is often so 


erroneous as to produce a change of daily rate of many 
seconds, when the tem: varies but little from either 
of the two standard points of 55° and 85°, or thereabouts. 
3. That the best made and most carefully adjusted in- 
struments gain, on the rin daily six-tenths of a 
second more at a temperature 70° than at 55° or 85°. 

4 That those that have the same rate at 55° and 70°, or 
at 70° and 85°, lose when exposed to température beyond 
these mits at the rate of 1°5 seconds daily for a change 
of 15° in temperature. 5. That when the connection be- 
tween temperature and daily rate has been well deter- 
mined, it will remrin constant in good instruments for a 
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+ 
long time, which need in general to be examined only 
once ın one, two, or three years, 

Tire vital impottance of this subject to the interests of 
safe, speedy navigation we be impressed upon everyone 
by the disaster that befell tlantic, co uent upon 
being some twenty mules ae ety seconds time) out 
in her reckoning. ° 

Ld 





NOTES 


Last Thursday the gentlemen already named by: msi: Fere 
elected Fellows of the Royal Soctety. 


Tae Baly Medal for physiological research has been awarded 
to Dr. Sharpey. 


A PORTION of the jon made by the naturalist D’Al- 
bertis in New Guinea, and referred to in our Notes last week, 
bas already arnved in England, and at the Meeting of the Zoo- 
logical Society, on Tuesday, June 17, Mr. Sclater, F.R.S. 
announced thet among other valuable species, it contained both 
male and female specimens of a previously unknown Bird of 
Paradise of the Epimachine division, with a peculiarly long and 
curved beak, which he proposed to name Drepancthorns albertisi, 
after its discoverer. 


A PROJECT has been set on foot by Colonel Grant, so well 
known from his Africen travels, to form g loan exhibition of 
skulls and horns of hollow-horned animals, in order that by 
observation and comparison of a large number of characteristic 
specimens, facts may be obtained regarding the form, serual 
characters, and locality of each particular species. Itis proposed 
to have as many as from twenty to fifty specamens of each species, 
so as to be able to form groups representing every stage inthe 
life of each, as also to show the varictes of species in different 
locales, When feom thres to five thousand specimens of the 
one hundred and fifty existing species has been promised, means 
will be taken to secure the most suitable plase i London for 
their exhibition. 





ARRANGEMENTS have been made, under the sanction of Dr. 
Whewell’s friends and executors, for the ‘publication of a life of 
the late Master of Trinity, witb selections from his correspond- 
dence and remains. The literary and scientific remains and cor- 
respondence will be edited by Mr. Todhunter, Lecturer, and 
ormerly Fellow of St John’s College, Cambridge. The account 
of Dr. Whewell’s college®and university career will be written 
by Mr. W. G. Clark, Senior Fellow of Trinity College, Cam- 
bridge. Some of the most distinguished of Dr. Whewell’s 
friends, to whom application has been privately made, have 
kindly placed their papers at the disposal of the editors, and ex- 
pressed their ‘approbation of the proposed work. The editors 
now ask in a more public manner for the loan of letters or other 
materinls which will amist them in their labours, Mr, J. L 
Hammond, Fellow of Trinity, as the surviving executor tinder 
Dr, Whewell’s will, has undertaken to receive, on behalf of the 
editors, any documents that may be intrusted to them, all of 
which will be catalogued and carefully preserved, and returned 
within such limits of Ome as may be p 


A CONFERENCE took place on Saturday, in promotion of & 
project to which we have already alluded as the “Trades 
Guild of Learning,” for extending the advantages of mivermty 
education to the working and middle clemes of this country. 
It is proposed that local organisations shall be formed in various 
towns, and put into communication with a central guild, for the 
purpose of defreying the cost of the attendance of duly authorised 
lecturers sent from the Universities of Oxford and Cambridge, to 
conduct classes and deliver lectures on subjects, such, for example, 
as Polilcsl Economy, English Literature, Force snd Motlon, 








Astronomy, Physical Geography, &c. , Technical education is 
to form a leading department of the R and it appears that 
Nottingham, Derby, and Leicester have already made arrange- 
ments and fixed dates for receiving the lectures, and that the 
authorities of both Univermbes, but that of Cambridge especially, 
given cordial encouragement to the ideg. Saturday's 
erence was very fairly attended by representative working 
men m the capacity of delegates from socletleg more or less nume- 
rous and powerful, and ghe whole day from eleven in the 
moming until seven in the evening was occupied in the discusnon 
of the projet. Mr, Samual Morley, M.P., presided for the 
first few hours, and was succeeded in the chair by Mr. Mundella, 
M.P. With them were the Rey. H. Solly, Mr. James Stuart, 
M.A, Hom. Sec. to the Syndicate, who is actively engaged in 
furthering the scheme in connection with the Universities, Mr. 
Webster, Q.C., and other gentlemen, and a few ladies. It was 
that women should not i excluded from the advantages 


of the’guild. 


ON June 7 a meeting was held of the Druitt Testimomal Com- 
mittee, at which it was reported that a handsome silver cup, 
along with 1215/., was to be Scenes to Dr. Dmitt, who is 
still in Indis. 


Tgr subscribers to the Children’s Hospital, Bristol, have 1e- 
solved to admit female practitioners to the medical staff see 
hospital 

TE following, in alphabetical order, have passed first-class 
in Natural Sclence at St. John’s College, Cambridge :—Clough, 
Jukes-Browne, Koch, Marshall, Sollas. Of the above, Marshall 
has been elected toa Foundation Scholarship, Clough, Jukes- 
Browne, Koch, Sollas (scholar 1872) have been awarded ex- 
hibitions. 


In the last ismmed_Part of the Bird» of Enrope which has 
just appeared, the neme of Mr. Sharpe is no longer associated 
with that of Mr. Dresser as co-editor. The former of these 
two gentlemen has been compelled, on account of his many 
duties at the British Museum, to retire from his connection with 
the work which he was so mstrumental m offanising, and Mr, 
Dresser is now sole editor. The Viscount Walden, F.RS, 
President of the Zoological Society, has relieved him of part of 
his considerable task, by undertaking to write most of the syno- 
nymsof the future parts, which mill be sufūcient guarantee for 
its accuracy ant] exhaustivences. 


Tue concluding Part of Dr. W. L. Boller’s Birds of New 
Zealand has just been issued. The genus Apfery2, the last dis- 
cussed, and most interesting in the avifauna of these islands, is 
divided into four species at least, of which 4. y 
resembles 4. omensi, except in sire, being Considerably larger. 
The author also considers that the evidence, as fer as it goes, 1s 
in favour of A. kaasi differing from A. mazima of AL Jules 
Verreaux, which he thmks represents another species as large as 
a full-grown turkey. The Introduction contains several in- 
teresting supplementary notes ; futher facts sre given in favour 
of the Quail Hawk (Aieracides nove-Zealandie) being dutinct 
from the Sparrow Hawk (Æ. brunnea); the validity of Platy- 
cercns alpinus, as a species, is established ; the Huia bird (//ere- 
rolocka acwtirosiris) is placed among the Starlings, close to 
Creadion instead of with the Upupidae, and Trrbonyx morituri 
is included in the New Zealand fauna, There are seven excl- 
lent pletes, and a supplementary series is promised. 


THE recent changes which took place in French policy have 
deprived science of an active and able leader ın M. Jules 
Simon, who was sparing no trouble to promote new inquiries and 
restore French scienco to its pristine actrity. His imme- 
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: the French National Observatory, 





diaté successor has hat no time to make any show of 
his intentions. M., Batbie seems to -feel Inclined to ac- 


cept the inheritance of M. Jules Simon, as far as it relates 


to the Feenlté: (the equivalent. of the several English 
Universities). It is supposed on good grounds that all the 
schemes of M. Jules Simon for building a new Faculté of S 

on the back part of the Luxembourg will not be interfered with 
by the sudden presidential change. It remains to be ascertained 
what will be the working of the new system oa the courses of 
Hepes delivered by nena mettof es 


oy. Luverxiee has entered on his new office of Director of 
The Observatory Board 
has decided on his formal proposition that they shall co-operate 
with the Buresi ‘des Longitudes for taking a new measure of 
the Fiench arc from Dankerque to Oran w4 Spain. Com- 
mander Perrlef will be the SSE etc er fhet siete im- 
portant sarvey. ` pe 

M. Wour has takene E A EE TAR A with 
Leon Foncault’s siderostat duriog the last partial oclipes. He was 
then testing the photographic Rrgpess which he intends using 
in Japan on the next Tiansitof-Wenus, The Japan Embassy 


_ Was present at the operations and exhibited a great deal of 


truly scientific curiosity. 


Wrames is now busy studying geology for the purBose of 
writing an essy on the destiny of mankind. Hewill take an 
ani!-Derwinian view of the qtiestion, M. Daubree is his teacher 
for geology. He was taughf in astronomy ten years ago by M. 


Leverrier, ere ne ara aaa Mascart, lec- 
-urer at the Collége de France. 


* M. BARTHELEMY SAINT-HILAIRE has already resumed his 
work of translating Aristotle and commenting upon it. The 
volumes now in band relate to scientific subjects. 


Meses MACMILLAN &-Co, will shortly publish the 
“1 Elements of Embryology,” by Michael Foster, F.R.S., Pre- 
lector in Physiology a! Trinity Coll. Cambridge, and F, M. Bal- 
four, Scholar of ‘Tyinity College, Cambridge, 


Tun French Academy has named a commission to prepare t 
list of candidates for the place- of Foreign Associate, vacant by 
the death of- Baron Liebig. The commission is composed of 
MM. ‘de Quifrefages, Liouville, Morin, E a Dumas; 
Chevrenl, and Milne-Edwards. , , 


7 TURIN OE E Mesias which, though it has 
„Deen established only a few years, is, according to L’Jwstitui, one 
of the most complete in Europe, second only to the Conserva- 
ee ete The, value of this esteblish- 

just beem increased by the publication of a monthly 
periodical entitled Annals of the Talian Industrial Museum, 
The Difector of the Museum is M. Coder, and the Con- 
serrator, , Mr. WT. Jervis. 


M. Pad Broca contributes to the Reous Scientifique an 
accoant of some researches he made about twelve years ago for 
the parpose of ascertaining the influence of education an the 
development of the brain. He took as his subject 20 atten- 
dants and 18 pupils of the hospital of Bic@tre, the average age 
of the former being 394 years, and the average height 1'643 
metre; the average age of the latter 26} years, and the average 


“height 1689 metre. Notwithstanding the great advantage 


of the former in the matter of age—for it has been ascertained 
that the mean weight of the brain increases up to 40 yeare—tho 
measurenients made by M. Broca were very considerably in 
fayour of the pupile, who had undergone a long training before 
being admitted to the hospital, ant some of whom have since 
had a distinguished career. ‘We can only here give the differences 
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ek ween thie a ioua aneasnseensate Gh Ue two crvepasctlicads, the 
+ denoting the excess (in millimetres) in favour of the hqspital 
pupUs, “Antero-posterlor diameter-—-Maximum + 4°89, inial + 
ee ace es diameter +391 ; cephalic cephalometric -index 
— "553 inio- curve—togil +9 ‘90, anterior part + 9°25, poste- 
gor part + 0°65 : horizonta curve—totel + 16°06, anterior part 
+ 10°90, posterior part + 5°16; transverse curve-@bi-auricular 
+ 13°90, mupra-auricnlar 11°70, M., Broca thinks thet the 
results of the measurements prove, in the first place, that mental 
culture and intellectual work increase the volume of the brain, 
and in the second place that the increase takes place principally 
in the frontal lubes, which are the seat of -the highest faculties of 
intelligence, Very important conclusions In favour of the spread 
of the higher education may be drawn from these statistics, 


We aro glad to see, from a pamphlet by Mr. Ellery 
(just elected F.R.S.), “Notes of the Climate of Victoria,” 
that a beginning Wès been made to put into shape the multitude 
of statistics which have already been accumulated as to the 
climate of that country. With regard to the rainfall, we quote 
the following paragraph :—By selecting’ “Melbourne as the 
locality in which the mošt extended series of obsarvations have 
been obtained, we remark that In the yedrs 1848, 1849, and in 
1863, the tainfall was far above the average ; in 1864, 1865, 
1866, and 1870 it fell below fhe average, especially 1865, when 
it only reached 159 inches, In 1848 and 1849 extensive and 
destructive floods occurred, and again in 1863; in 1865 and 


- 1866 the country suffered from a severe drought; and the year 


1851, following the heavy rains of 1849, was also z dry one, 
although the amount of rainfall, if ever observed, cannot yet ba 
eli An opinion has often been expressed that there is 

icity In the excessive rainfalls and droughts in Australia 
ea. but althoagh the above results may give some alight 
grounds for fhis supposition, a a far greater number of yeary’ 
observations will be Aenne A alah eee ers 
this kind, 


Tux United States Signal Corps has TO eee ifs 
series of observations in the form of a daily record of the surface 
and bottom temperature of the rivers and harbours upon which 
the ‘Several stations are situeted. This, while of much interest 
in a meteorological point of view, is also of practical importance 
in connection with the subject of introducing usefal food fishes 
into the rivers and lakes of the United States, as lately provided 
for by Congressional enactment. is well known that the 
possibility of introdacing salmon into any giren stream will 
depend upon the relationship of ite, temperature during the 
summer and autumn to the particular species ; some kinda as 
the true salmon of the North“Atlantic (Salm salar), requiring a 
rommer minimum of at least sixty to sixty-five dogres, while 
others will bear a higher.temperature. 


AN institution has been founded in Vienna by if. Anton M, 
Pallec, which he calls a Rudolfinum, or Students’ Home—a 
college of technical scienco for students of any nationality. It 
is now announced that this gentleman has arranged with the 
officers of the Rudolfinum to furnish free lodgings io that 
building to threo hundred professors and teachers, of all nations 
and countries, who Intend visiting the exhibition of 1873. The 
offer is made for the months of July, August, and September, 
and applies alike to the professors of royal academies and the 
teachers ofany kind of public schools. Early application ts to 
be made, giving in each instance the name, address, and teaching 
position of the applicant, locality of school or institution in 
which ho is engaged, with the dete and length of Ume of his 
desired occupancy of these free lodgings. The appHcation is to 
bo addressed to the ne mienietrabe of Hia Rridolinuni,a: Maier: 
hofgrasse, Vienna. 

‘Tue principal paper in the last number (Vol. ii No. 4) of the 
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“ Proceedings of the Bath Natural History Zoolety,” is a long 
addross by the president, the Rev. Leonard Blomefield, F.L.S., 
F.G.S,, on ‘*Local Biology,” containing many valhable hints 
as to the objects which members of; societies ought to havo in 
view, illustrated by many int facts and recent observa- 
tions in natural history. - + He shows how valuable the field worle 
of local scientific societies might be made when intelligently and 
judiciously conducted, not only in collecting facts as to local 
biology, but ın helping to solve many of the most important 
problems which are at present occupying the attention of blolo- 
gits The main qualification for efficent wosk of this kind is 
an intelligent and sharp look-out. Mr. Blomefield concludes his 
paper by some remarks on the faunas of Beth and Somerset, 
We are glad to see the address has been printed separately, and 
we would recommend it to the attention of all local scientlic 
socleties, The two other scl@ntific papers in this number are on 
“Devonian Fossils from the Sandstonts ow the N.E. of the 
Quantocks,” by the Rev. H. H. Winwood, F.G.S, and ‘The 
Geographical Position of the Carboniferous Formation in Somer- 
sctshire, with Notes on possible Coal Areas in adjoining Dis- 
tricts in the South of England,” by J. McMartrie, F.G.S., the 
latter illustrated by a well-constructed map. 

We have received a wonderfully cheap pennyworth in the 
shape of a ‘ Descriptive Guide tothe Fossil Collection” of the 
Museum of the Leeds Philosophical and Literary Society. The 
pamphlet is interestingly written and well arranged, and oon 
tains a long and valuable list of useful books of reference on 
Paleontology. 


Tax Third Annual Report of the Devon and Exeter Albert 
Memorial Museum, Schools of Science and Art, and Fiee 
Library, is altogether a very satisfactory one. Great facilities 
are offered for sclentific hie and laboratory practice, and these 
appear to be largely taken advantage of The number of indl- 
vidual students during the current session is 89, and the subjects at 
present taught in the school are Mathematics, Theoretical Mecha- 
wes, Physical Geography, Geology, Acoustica, Light and Heat, 
Vegetable Anatomy and Physiology, Systematic and Economic 
Botany, Magnetism and Electricity, and Inorganic Chemistry 
with laboratory practice, Accordmg to the library statisties, a 
very large increase during the past year has taken place in the 
number of scientific books sought for, both in the consulting 
and lending Lhraries. 

Tux following is the ephemeris of Tempel’s Comet for the 
days named as, calculated By Mr. Hind for Greenwich midnight :— 





Troe RA Truo N. P.D. Log A 
1873 hm s ied 
June =o 16 14 o'r rrr 18 19 9°9 1988 
s 34 3377 nr 38 44 9°97 
4 14 49 rir 58 53 9°93" 
33 539 IR 18 45 9 93711 
of J33 SII ria 38 19 9 94348 
P 13 567 31a 57 34 9 94995 
Joly s I4 r0 x13 16 31 9 ogi 
14 336 x13 35 10 9035 
16315 53 313 53 30 9 07077 è 


Tuar additions to the Zoological Socicty’s Gardens during the 
past week include « black Iguana (Afefopoceres cornuins) from 
San Domingo, presented by Mr. John Dutton; two golden 
Tench (Zixca vulgaris), presented by Lord Herbrand Russell ; 
two black Kites (Milows migrans), presented by Mr, H. F. 
Blissett; two starred Tortoises (Testudo stellata) from India, 
presented by Capt. C. S. Sturt; a smooth-headed Capuchin 
(Cebus monachus) from Brasil, presented by Mr. J. A. Horsford ; 
a Rhesus Monkey (Macacus erythraeus) from India, presented 
by Mr. G. Cork ; an Entellus Monkey (Semswepithecus eutellus) 
from India; four Sturgeon (Accipenser sturie) ; two American 
Rice-birds (Dolichonyx oryzivora) ; five horned Lizards (Paryns- 
soma cornuium) from Texas, purchased ; a Lion (Fass læ) from 
Afnca; a Collared Mangabey (Cerrocedes collaris), a Diana 
Monkey (Cercopithecus dwsnaj, and a Moustache Monkey 
(C. expkus) from W., Africa, on approval. 5 
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SCIENTIFIC SERIALS 
of Batany for May commences with a ciitical 


late, by the editor, ọf the 
Bock, Rumex obtusifolius, which 


THE 
investigation, illustrated by a 
common but badl badly understood 

lants, Addi- 


wed papers m PA distribution of 
iet to the Bash lichen fl rombie, avd 


Additions to the flora of Berkshire, pE Bntten To this 
number is also the very useful annual list of the new species of 
plants desqribed in published in Grest 
Burin Abin the yest 187 The plate which now accompanics 
every number is a great addition to the value of this magazine. 
In the June number the illustrated article is by Mr. W. P. 
Hiern, on Physotriehia, a new genus of Umbelliferous plants 
from la, from the Welmtschian collection. Mr. F., 
T contributes a paper on a much controverted subject, 


somo points to the morphology of Carex snd other 
M ledons, short notes and queries are, as usual, not 
the least portion of these two numbers, 


rhs Annalen der Physik und Chemie, Supplement 
L This number contains the first instalment of a 
researches on the volume constitution of solid sub- 
stances ; a lengthy in three the fist being mto- 
dactary “and theo the second seth Ss and the 
third d results in the case of chlorides, bromides, and 
iodides. — Schwedoff of Odesa follows with an interesung 
paper, in which he establishes a correspondence between the 
of electrical currents in thin conducting irre 
pore ae rane light rays in transparent media, s 

ed l by tho line drawn from a pole to any 

Tee ea o body, and means simply the ion in 
which electrical “masses” (in the plate) are attracted to the- 
pole or repelled from it. He shows that the intensity of such 
rays is inverslonally proportional to distance from the pole ; that 
tmay be oftener than once}, from the edges, 


being 
not lose ten by reflection, nor suffer change ‘of sign. His 


vol, Yu, 
series 


theory and peno ent are gaa by figure.—An 
article by Dr. doric Schn Schneebeli on bar-magnetism, contains 
Stet aa ee c moment in per- 


magnetic pole ; 


do not a pee OKEE of the law of distribution of the 


magnetic and the results (closely }, are applied in 
correction of the tangent galvanometer.—Carl Pape contributes 
a determination of optical constants of blue vitriol, and 


Alexander Muller the first part of on chloride of iron 
solntions without change of aggregate state —Am the ex- 
tracted matter may be noted an article by Koblra on the 
reduction of the Siemens unit of galvanic resistance to absolute 
measure, and one by Edlund on nature of electricity, which 
has already appeared in English form. 

Tax Monty Microscopical Yowrnal commences with an 
article by Dr. R. L. Maddox on an Entozoon with ova, found 
encysted in the muscles of a sheep, which he calls Cysticerens 
ce oar Then comes a ee ae tho de- 

of the face ta the arker, F.R.S., 
which, if Dr ft followed the description aT few more forms, 
will render the d t of that complicated he 
body, the head, one of the most easily understood sections of 
the vertebrate "body. Mr. Joseph Needham gives a concise 
résumé of the methods rahe for cu meg of animal 
tissues for microscopical examination, in w. he si ly ad- 
Yocates the method of freerlog as ‘‘ the simplest and mgst egint 
mode” of obtaining sections of yielding tissues, “Assstant- 
Surgeon Woodward descnbes how that a yeth n objatie sent to 
him by Mr. Dols to tett, eae balse sg less than 80°, 
whilst a second, a ahot peculiar construction, having four com- 
binations instead of three, gave the high angle of more than 100° 
mhen fa fall 7 gcd, and so exceeding extreme limit ed 

sainable by r Wenham. Mr. H. Davis gives further facts 
o originahty of his theory respecting the survival 
of Riem after desiccation. 








SOCIETIES AND ACADEMIES 
Lonpon 
Royal Society, May 8—" Researches in Spectrum Ana- 
Seales connection with the Spectrum of the Sun.”—No. II, 
J. Norman Lockyer., F.RS, 
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The observations in fhis peper are a coctimuation of those 
referred to in the previous communication the same title. , 
They deal (r) with the spectrum, of chemical compotzida, and 
(2) with the spectra of cal mixtures, 


L Chemical Compounds. 


Several series of Salts were observed; these series ma 
divided into two :—1st, those in which the atomie varied 
in each series; and, traa vies he smoot elements 
varied in each eri ea wae cage 

Pb b 3 St Sr E Bry, 
sri; Bai. Bec Ba By Bal Mate Me Ch, Mg Br, 

Me b; Na Ë, NaC M rN 
Tie dno of taa 
e e 
was used in 


behaved yiman, 
eere e a n bat 


ribo chloe: gas hina tides? one of these is very short. 
he aralde aye dx Ubes Tol ots is a there dot on the bale 
15e lodne gere 00. lines distinctly and two as dots, ono of 


. wiska imecarcely visible. 


4. 


Tt is wade that. thacderant ii and number of 
lines the increase in the atomic of the non-me- 
tallic element, the lines dying out in the order of their 


um was next experimented on, the samo series of salts 
ai A marked departaro from the results in 
the case of the lead was observed especially in 
the case of the flnoride, its being much the sim 7 


spectrum 
in fact it consisted of only four lines, Strontmm behaved like 
and so did magnesium fluoride, This anomalous be- 
haviour was found to be most probably due to the exceedingly 
refractory nature of thege fluondes, all of them being quite ın- 
fbi end nonrolat spark that was used. ` 


in z 
fluoride, sodic chloridé, sodic bromide, and sodic iodide 


exhibited a behaviour exactly the reverse of that of lead, ùe, the 
iodide showed most of the metallic 


flame; Bal, gave a 


of metallic vapours, are in favour of the views advanced by 
Muscherh Ehiton, wad Roscoe. For while the spectra of 


peno the maa irena men TT E other fact, that 
longest lines metal are present, 
ig ie rie in a re 


Tho spëctra have beet mapped With tho mlt in h 
here the spectra are different; as stated by Mitschertich, the 
metallic lines are represented according to th of the com- 
BARA, ony the cory lenges aa bang „visibla, in the case of the 


uslons arrived at :— 
a1, Aco body definite a spectrom as a simple 
one ; but the spectrum of the latter consists B8 lines, the 
number and thi of some of which increase with molecular 


E RRA eaves: of t compen consists in the main of 
end bands which increase in like manner. In 
shart, the malsala of a simple, body and of a`compound one 
are alfected in the same manner by thelr app oe 
go far os thelr spectra are concerned ; Voy oc Gerd 
Kame tae longa shori Line, the lines a the petra oth 
element being represented by bands or channelled lines in the 


He ake ee aes ee oe sim- 
a A a o greatest separation of 
the greatest com (a continous spectrum) 
| upon tet nearest preci 
. The heat required to act upon a compound, so as to render 
is spectrom dissociates the compound according to” ite 
3 the number of true metallic lines which thus ap 
is a measure of the dissociation, and doubtless as the metal ictal lines 
increase in number the compound bands thin out - 
Mitecherlich’s oBvervations, thet the molalloids show the same 
structural as the compound bodies is then referred. to, 
and the is asked whether the molecules of « metalloid 
do not in structure lie between those of elements on the one 
hand and com on the other. 
These consi erations are app ledio aclatiand sidline occa 
the genera] a co of the solar spectrum shows that in all 
ae 
Secchr’ mapa dfa large number af stellar spectu tre reletred 
to as now indicating beyond all doubt the existence of compound 
in the atmosphere of some stars; and it is ed 
that the mena of variable stars ma ed 
ate ol eqalibidem in te tem a ster which now 
oee the great abaorption of compound and now that 
elemental molecales. é 
of the paper deals with the mechanical mix- 
cee the spectra of alloys of the following percentages 
Sa an nd Cd Percentages of Cd 10°0, 5°0, Io, o'rs. 
Pb and Zn ai a Zo 10°, 5'0, I'O, O'I 
EA Mg 10°, I9, O'I, OWI 
eee had he rae af. thelr 
percentage becomes shortest lines disap- 
pesing fret ; amd that althougi we bavo bera The geri of t 
quantitative s pectrum analysis, the method is a rough one only, 
but that furth er researches on a method which promises much 


greater 7 aro in progress, 

The of these pdp on our kflow. of the reversing 
layer of the sun's atmospliergs is then 

Mathematical Bociéty, June 12.—Dr. Hirst, F.RS., 


president, in the chair.—The - following papers were read ;—- 
Soome ee theoremy relating to Vibrations,” Hon. J. W. 

trutt ; avarani ponditiony of muldp le concurrence of three 
Ri M Jej Waker ; “On a new form of Biquaternion, 
being the ratlo two systems of forces,” Prof, Clifford; “A further 
note on lines,” Prof. Cayley.—A paper by Prof. Wol- 
stenhobma, ‘The locus of the point af concourse of tangents to an 
epicycloid, inclmed to each other at co es ee 
the author's absence, taken as read. A conversation ensued on 
the mbject of Prof. Cir papar, in which the president, Prot 

Chyley, and Mr. S, Roberts took part. 


-Geological Society, May 28.—Prof. Ramsay, F.R.S., 
the chair, The following communications | 
part of tho 


Lake-district,” by J. ikon ae piene auhor stated the. 
leading questions to settled by in on of the 
Sorthan tact of the Lake-district as follows :—Tho fact of the 
glaciation of the district being granted, and of this he adduced 
abundant evidence, the questions that arose were whether the 
glacating agent worked from north to south, whether it came 
trom withm or from without the district, and finally, whether the 
agent was floating ice, a system of local glaciers, or an unbroken 
let-cap. Ag the resale of his investigation he maintained that 
there is po eyidence that a great ice-cap from the north ever 
swept over this district. The ice-scratches trending along the 
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principal valleys, but sometimes crossing watersheds, indicate a 
gress confluent glacler-sheet, at one tme almost covermg a 

t pert of the district, tha movement of which was determined 

the principal water-shed of the Lake-distnct: In the part of 
the Lake-district under consideratifn the ice, turing its increase, 
carried forward, from south to n a great quantity of rocky 
material, signs in the district of the occurrence of 
mild during the epoch of primary glaciation, but the 
author thought that the climate had probably become moderate 
before the great su ce of the land commenced, The 
author noticed the effect of the rt! Socal the results of 
previous glacial action, and mamtai that when the land had 
sunk 800 or goo ft. there was a recurrence of c#ld, and boulders 
were transported by floating ice. Until the submergence reached 
1,500 ft. there was no direct communication between the northern 
and southern halves of the Lake-district except by the straits of 
Dunmail Raise. From the directions which would be taken by 
the currents ın the sea at this period, it woul Appear tiat 
boulders may then have beef transported by floating ice in some 
of the same directions as wes had previpusly carried 
by glacier-ice, The extreme of submergence appeared to have 
been about 2,000 ft The author forther maintained that fon 
the re-elevation of the district there wras z second land-glaciation, 


mieg tie higher valleys and ing them of marine drift. — 
t Alluvial and Lacustrine Deposits an ial Records of the 
Upper Indus Bath,” by Fredenc Drew. author sald thet 
he felt the necessity fora careful classification of the phenomena 


of alluvial Sepon; for the want pf idon of the different 
kinds was likely to lead to incorrect uchons; the classifica- 
tion he p was the following :— material, which 
consisted of disjointed rocks or loose stones, sometimes 
mixed up with mud, which had been and dismte- 
grated, but since thet had remamed nasoped. Taluses, the 
substance of which had fellen by its own weight, and not been 


transported by streams. ‘These were the great heaps of angular 
matter that were found at the foot of cliffs, with a slope gene- 
rally of near 35°, A special form was the fan-talus, which 
occurred where the falling matter had either originated fronf, or 
collected to, one spot, from which again it spreag, and made a 
partial cone of themame slope as the ordinary taluses. III. Alu- 
vial Fans.—These were the fan-sha extensions of alluvial or 
torrential matter that spread ont irom the mouths of gorges, 
where these debouched into a more open valley. They were in 
form cones of a low angle, commonly 5° or 80; they had accu- 


theory 
hyperbola. Many cated phenomena were produced by 
the denndation of these and the production of secondary 
ones, some of which were illustrated by diegrams. IV. 4i/u- 
viet, which was defined as a deposit which sloped down the 
direction of the valley of the stream which had made it, and did 
not appreciably alope or curve over in a direction at right angles 
to that. With regard to the country in queshon, there was 
evidence of a succession of three states :—1st, The cutling of 


the vall and, The accumulation of alluvial matter. 3rd, 
The ca down of the streams h that alluvial matter, 
Accum denotes an excess of supply of material from the 
rocks i ion) over what can be carried away by the 


Pate pero ee down of the streams through 
their allavium (the 1 of their beds}, denotes a deficiency 
of supply of material from the rocks as compered with the trans- 
porting of the streams. Hence the author inferred that 
the period of great accumulaton of these alluvial deposits was 
one of great disint on of rocks, one of intense frost ; in other 
words, it was the G. penod, and that the denudation occurred 
when the cold lessened, and there came to be a smaller supply 
of disintegrated The connection of various i 
phenomena with the ium, such as the one descnbed above, 
was taken to corroborate the inference that the greater deposits 
were made during the Glacial epoch. 


Geologlats’ Association, June 6,—Mr. Robert Etheridge, 
E.R S., vice-president, in the chair.—‘'‘On Ammonite Zones m 
the Upper Chalk of Kent,” by Mr. F. A. Bedwell 
The author described, showed by sections, the exact po- 
altions in the chifs to the east and west of Margate, of fifteen 
large Ammonites, twelve of which lie between the Flagsteff and 
the Cliftonville Hotel, a space of about half a mile, and some 
of. them exceed three feet m diameter. Al these twelve are in 


a bed closely approxhmatmng to an exact parallel with a faint line 





= 








pf nodular flints which undolates over fhis part of the cliff and 
are at a constant distance of t feet below that line. These 
facts indicate the following (1) The presence of an Ammonite 
zone, and of (2) a true zea floor. (3) The parallelism of this 
with the horizontal flnts, and (4) that all the honrontal bands of 


must be assumed to have been before the chalk 
Particulars were also grren of three other beds of Am. 
es, one to the west of another forty feet below 


that frst mentioned, and a f at Pegwe]l Bay, at the top of 
jectured to be identical, also 
Fom the fot and Ferond 
. Etheridge as A. 
beds elsewhete were 
of one. Thus is to be seen at 
at Brighton. A remarkable of continuous sold flint, 
three or four inches thick, occurs round and under the Isle 
of Thanet. Between the Foreland and Pegwell Bay it is 
Dole appar ee eee sinks below the shore at 
Pegwell y and mises again to the west at 
the back of but disappears immediately, 
pears again to the south, as pointed out by Mr. Whitaker m 
Geology of the London Bann, at Cap Point near Walmer, 
and again at Shepherd’s Well Station, 10®miles inland, where it 
is surmounted by the soft almost flintiess chalk of Margate, and 
finally it was known throughont the island by the well diggers, 
Tha positive testimony of coincident and orm flint aggrega- 
tion over so large an area appeared to be an important fact ın its 
on the ongin of fimt. Mr. Bedwell saca that ho ai 
fonn® the ammonites carey: by bunting tothe zone of Me 
Pro istea on Mr. Caleb Evans in his paper on the Chalk 
( Assoc, 1870), and had failed to find them untul he had 
selected tho faint line of filnts as a datum line and worked from 
that. He advised all young students of the chalk to examine a 
chf in trus hongons and not in 2 mere mdiscnmunate effort to 
make a large bag of specimens, to record carefully the exact 
order of each fosml extracted by referring it to e 
datum Ime as suggested by Mr. Caleb Evans, to keep in mind 
the tume which may have separated the life history of two fowls 
onn Day diwnr a iew feet from each other, and to try tọ 
e two sections of chalk rather bythe succession of zones 
of life in each cliff than bya mere comparison of mducriminately 
collected fossils. The author in conclusion the importance 
of allowing Nature to teach her own ind ent lessons at the 
cliff side, of suppl Nature by books rather than books 
De en D ee eee eins 
knowledge of details to be of service to sci by sumpie obser- 
vation and following to its end one singh thread ond one only, 
and then laying the results before scientific men, leaving them to 
estimate the of the information, 


Royal Hogticultural Society, June 4.—Scientific Com- 
mittes.—A. Sfhee, F.R.S., in the chair,—A frut of Asna re 
hculala was wnt produced in the gardens of Str Walter Tre 
velyan at Wallington.—A letter was read from Pipl Westwood, 
satng 
having completely destroyed some bulbs, proved to belong to 
tre 
It had 
trusses of flowers of its proper pink as well as others of itẹ an- 
ceatral scarlet —Dr, G: made some remarks on the proposed 
oo ne mit coal in famaces for horticnlimral pur- 
poses, He mid it was quite certain the chalk coulda not suppl 
any heat ; on the contrary, its conyeision into lime inrolyed > 
considerable loss of heat m order to effect the change. What 
the chalk did was to absorb the heat and radiate ıt out agam, 
and pieces of broken fire brick would probably answer the por- 
pose gay wel Tho mixture of these substances simply, so 
palk, uted the coal. —A. fine i 


specimen of fasciated ` 
gus was shown from Mr. Macmillan. Tt has been produced two 
from tho same plant. 


Genera] Meting x count Bury, ne pralen, in the 


chair.—Tho Rev., M. J. Berkeley stated e bad recently 
seen in Denbighshire nectarine trees, the flowers of which usually 
produced fire instead of one. He commented on the 
effects of the late frost on the potatoes at Chiswick. Some were 
very much injured, while others had escaped i in 
some instances of two stems to one root, ons been killed 
back and the other not touched, 
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PRTLADELPHIA i 
Academy of Natural Sciences, March 4.—Mr. Vaux,’ 
vice-president, in the chair.——-Mr, Thomas Meehan exhibited a 
flower of Didia Tankervillia Phaizs ra of some 
authors), in which the dorsal (or, as some authors contend 
} imited with the column, and had been much retard: 
its developmåênt accordingly. He said that he had 
doren of flowers produced in thts way this winter, all, edited 
confined to separateespikes from those which bore the 
flowers it was usual to pass over those appoarances as = 
strosities,” bat in truth the whole Orchid structure was little less 
than a monstrosity.. He did not think as much had been made 


out of the c eee ee Intoa study ee 
tion, as might be, consequence o presslon these 
abnormal forms, as were termed, were monstrosities, or the 


results of cultivation. 
than many much 
dwelt on by many modern writers on devel - He farther 
remarked that, in closely the flowers of Blesa Tun- 
Aervillia early in the morning, he found on the outside, at the 
base of the three exterior petals, a liquid exudation from a 
small gland. | Tt was highly bable that these were ru- 
dimentary . the coume of tion which sus- 
tained the co Shan atl Gould ae oes be 
diverted before the final direction of form, each of these outer 
scarps gion cen mea ere Verde 
tendant spur, gaye a pearance to so man’ 
Mah 18 The president, j in : 
18.—The Dr. Ruschenberger, the 
e of an Extinct Hog in Amenca.”. a m 
Leidy extubited tho fragment of a lower jaw of a p which Prof. 
of extinct 
iobrara River, Ne- 


Deas tee up, together with man 
in the pliocene sands of the 
Paes The specimen he viewed as of recent character, and not as 
a trus indigenous fossil, Prof Leidy remarked that he had never 
seen any remains of the hog which he could confidently view as 
true Amencan fossils.—Prof. Cope stated that Dr, Hayden 
Handed to him for determination maa bones on See or 
the Green River shale of the Eoceno of W. indi- 


» 


Paria’ 

-Academy of" Scfonces, June’g—M. de presi- 
dent, in the chaii.—M. de Lome to the 
Academy, in the name of Minister of Marine, the first 
number of the ‘‘ Memorial of Marine * and its ap- 
pendis, “The Artillery Remembrancer.” These are published 

the use of French naval officers, and contain immense 


amount of information on the armament of fi 
Great space is devoted to English maval matters, and Memo- 
rial is well worthy of the attention of our own naval anthonties. 
— The fo 


to him ; Mi thks that Resp 
tend to support his views 1 
ie that the absence of the chro 
to a ‘cessation of the emimion of 
sed, and not to their 


a observations ora gnore by M. Fayo 
than those of that astronomer, 
here over the spots is duo 
gases of which it is com- 
swallowed up a cyclone. 


escarches in analysis in relation to of 
the sun, hy Mr. J. N. Lockyer. This was a letter to M. Dumas 
an account of the author’s late paper read before the 
Society.--An‘answer to M. Re s late note on the 


of the chlorinated isomers of the by M. G. Hinnchs. 
—On ethylacetylene formed byepatheny and oati Menty with 


had been already an record accounts |- 
.of changes in wild orchids more remarka 





Foy by M. L. Pruner. ‘The author has synthesised this 
ay passing equal volumes of ethylene and acetylene thiangh 


ue by M. Chojnacki: The atthor obtained this 


acing on a mixtures hts of benzine and 
cue fogs en of allyl, E of its weight of red 
zac On the ak apd titanic chloride with 


M. Demar: On pheayl-eyanine; by Mr, T. L. Phipson.— 
on.M. Mène’s paper on the p on of ammonic sal- 


from these vents, and thak since the eruption the moantain hes 
exhibited a state of abnormal quistude, 


+ 
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THE ENKEN OF RESEARCH 
i agar are not wanting signs that ere long the whole 

question of the present condition of research in 
this country, and of its amelioration, will undergo a com- 
plete discussion, Those who are best acquainted with 
this condition, and the position occupied* by England at 
the present moment in the Science of the world, will be 
the first to acknowledge the importance of general at- 
tention being directed to the subject. 

When the matter co to be considered by minds 
free from the trammels alike of tyadition and of preju- 
dice, it will doubtless be found strange that such a funda- 
mental question should have waited so long before ıt 
should have asserted itself; on the other hand, it is 
perfectly clear that many who are even now consideiing 
it have utterly failed to grasp it as it* will have to be 


This lack of clearness in he appreciation of the vast 
bearings of the question is quite pardonable, and 1s, 
doubtless, to a large extent, the nitural consequence of 
the manner in which physical science hasebeen added on 
to, the older knowledge. It would seem, however, that a 
mere statement of a few fundamental positions should 
clear the view. These positions, most fortunately, are 
rapidly asserting themselves. 

First, we have the generally acknowledged fact that a 
nation’s progress depends upon its Science. Science, in 
fact, is the engine which must he as ever active in peace 
as the cannon’s mouth is in war, and a nation may just as 
safely neglect one as the other. . 

This brings us to the second position. Does Eng- 
land as a nation pay as much Weed to the ong as 
the other? or as much as other nations? To. ask 
this question is to answer it England as a nation 
does next to nothing for .this peace armament, and 
on all hands it is acknowledged that the nation’s 
progress from this $oint of view is in great danger, 
because the decline of research in England, not only 
relatively, but absolutely, is so decided, that it is already 
a matter of history. We have long ago jn these pages 
referred to Dr. Frankland’s evidence on this point; he 
is the acknowledged head of chemical science in this 
country and should surely know; and other men who cul- 
tivate other sciences have expressed the same opyions 
with regard to them. 

To what then is this decline to be attributed? The 
reply to this question brings us to the third poina 
There is absolutely no career for the student of Science, 
as such, in this country. ‘True scientific research is 
absolutely unencouraged and unpaid. The original in- 
vestigator is of course the man here intended, not the 
man who turns Science into a means of livelihood, how- 
ever honourable, either as a teacher or a manufacturer. 

There can be no doubt that to this state of things our 
present condition is to be ascribed, and this pomt is, 
according to us, the key of the whole position. A glance 
at the condition of things in France and Germany will 
strengthen our view. Why was Germany till lately the 
acknowledged leader in all matters connected with the 
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advancement of knowledge? Because there were no 
such brilliant and highly paid careers open there as here 
to those who choose politics, the bench, the bar, or 
ommerce, in preference to Science. And what i is happen- 
fe there at present? a decline visible ndt alone to the 
ar-sighted, because Germany is getting rich as England 
has long been rich. Why is France*now endowing re- 
search on a large scale, and even proposing that the most 
successful students in her magnificent Polytechnic School 
should be allowed to advance Science as State servants? 
Because in France there is a government instructed 
enough to acknowledge that a decline of investigation 
may bring evil to the State, and that it is the duty of the 
State to guard against this condition of things at all cost, 
this condition till lately, there ds here, being that outside 
of the State service, and outside of the professoriate, no 
means of existence are provided for a student of Science ; 
hence men of the most excellent *promise are yearly 
lost to research, which undoubtedly also is the case 
with us. 

What course then does it behove us to parsue in this 
country, in order that Science may take up its ye 
posfion in our midst? 

Here agam opinion is rapidly forming itself. It is 
obvious to all who have thought about the matter, that it 
is absolutely indispensable that an employment, neces- 
sary for the public good, which is neglected to the 
State’s detriment because in itself it does not bring 
in a livelihood, should be artificially supported, and 
artificially supported at the public expense. It would be 
quite justifiable, both from an eee and also a 
political point of view, to provide for the needs of know- 
ledge out of the taxation of the country ; because the tax- 
payer gets back his guid pro guo for the taxes he pays in 
the form of the amelioration of the conditions of hving, 
as he gets it back in the form of stcurity and good 
government. 

It will probably be a co ' nsiderable time before 
this truth is brought home to the public mind so 
completely as to render possible any large grant of 
national inceme for this purpose; but there are not 
wanting indications that statesmen of all parties are 
awakening to its reality, which in point of fact has long 
been conceded in principle. Still, such a source of 
support for Science to any very large extent MUN BBP aT, 
even to the most sanguine, a thing of the future. 

The area of knowledge will probably, in the future, 
increase beyond the means of any artificial support less 
than the national one; but perhaps it cannot be said that 
this state of things exists at present . 

What, then, are we to do in the mean dieses Have 
we no means which are at hand and immediately avail- 
able, which may suffice to support the present claims of 
knowledge, without drawing too extensively upon the 
long-suffering or the intelligence of the taxpayer? 

We have the means, if we will only employ them— 
nay more, some of them are now, for the most part, 
lying idle—of not only supplying all the needs of the 
physical and other sciences, but of supplying them 
magnificently. To mention no other sources of supply 
there is the Patent Fund, and the endowments of the 
colleges of the old Universities. 

As to the Patent Fund, it is not too much to say that a 
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- large part has been drived from the application of the 
abstract truths of physical science to the requirements of 
ordinary life, and that therefore the needs of physical 
science would be properly provided far oat of it. 

As to the College Endowments, whichever way we logk 
at them, either as private bequests,-as they are at 
ceasing to be regagded, or as public funds, the conclusion 
is the same: their proper destination is the support of 
learning and Science, 

If we look upon them as private bequests, and interpret 
the wills of founders and benefactors o1? the usual çi-près 
principle, we should be right in devoting to investigation 
of facts at first hand the funds which were left by the far- 
seeing men of the tlme of the revival of letters for the 
support of book-learning, which at thit time occupied the 
place of modern Science, That they so regarded the aim 
of these bequests is shown, amongst other things, very re- 
markably by the universal annexation to the enjoyment of 

_ them of the conditión of residence within the Universities, 
‘When the whole, or the major part, of the materials of 
investigation was enshrined in libraries, to Insist that a 
man should remain where libraries were was to insist that 
beewhould remain in his workshop. 

If on the other hand we are to regard these en- 
dowments as public funds, as is now generally 
agreed, is it right that such public fonds should be 
consumed either in educating those who are practically 
as well -able to pay for their own education as those 
who now rective a similar one at, say London’ Uni- 
versity, an institution which is not aided by the State ; or 
in supplying a life-maintenance to a considerable body of 
‘able young men, in return for passing a good examination 
at the-outset of life? 3 

It ig well known that the ordinary Fellow of a coll 
does not dream for a moment that he has any duties 
towards knowlegge or Science. He regards the public 
money which he enjays as a portion in a freehold estate, 
to enable him to tide over the uncertain years which come 
at the commencement of the ordinary professional career, 
the brilliant rewards of which we have shown’ to be the 
great cause of the decline of Science in this country, be- 
cause they enable the practical life to-outbid in gttractive- 
ness the laborious but most necessary pursait of truth, 








VEAU’S ANATOMY OF DOMESTI- 
CATED ANIMALS 
The Comparative Anatomy of the Domesticated Animals. 
By A. Chauveau., Translated and edited by G, Flem- 
- ming, Vet.-Surg. RE. (J. and A. Churchill.) 
OR @ long time there has been a great want felt by 
f surgeons of a first-class work on the 
anatomy of the horse and other domestic animals, to be 
to them as valuable and trustworthy a book of reference as 
Quain and Sharpey’s Anatomy is to the student of human 
anatomy. This feeling has induced Mr. Flemming to 
undertake the very arduous and considerable task of 
-~ translating from the French the generally esteemed 
“Traité d’Anatomie Comparée des animanx domes- 
tiques ” of M. Chauveau. The high position held by the 
Veterinary School of Lyons, and the great scientific repu- 
tation of’ its Professor, are sufficient guarantee for the 
excellence and accuracy of the original work before us, 
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so that it will be unnecessary to enter into a detailed 
criticism of it: it will therefore be our chief duty to 
consider the manner in which ie reser has been 
performed. 

There are, however, off or two points to which we 
should like to draw attention in the work itglf:. First 
respecting the nomenclature of the lobes of the liver in 
the horse, Prof. Chauveau, as do most of the authors on 
the same subject, incorrectly calls the Candate lobe the 
Spigelian, Thjs error was clearly pointed out by Prof. 
Flower in ‘his Hunterian Lectures last year, when he con- 
clusively proved that the free, ear-shaped lobe, which, is 
situated to the right of -the vena porte: in the horse, 
rhinoceros and tapir, is the caudate and not the spigelian 
lobe. This last is represented By a long attached trans- 
verse ridge of hepati¢ tissue, situated further to the left. 
Again, it is not clear why the protometra is said to be 
incorrectly termed the wterws seaseululdinns, for it is 
certainly not a gland in the ordinary sense of the word, 
and is as certainly the rudiment of the duct which deve- 
lopes into the uterus in the female. In the paragraph on ` 


| the small horny plates, called “chesnats,” found on the 


lower third of the inner face of the forearm and at the 
upper extremity of the inner face of the metatarsal bone 
of the horse, the author remarks that “In solipeds, the 
+ chesnut is the representative of the thumb.” That such 
is the case is, to say the least, extremely doubtt ul 
particularly in any member of the class Ungulata ; and 
-from the fact that in the rhinoceros and tapir the second 
digit is perfectly developed, these epidermic appendages 
would be mest probably larger in them than in Horse, 
if they represented the pollex and hallux; however they 
are altogether absent. That these horny plates in the 


ege, | fore-limb are sityated above the carpus, is likewise not in 


harmony with their representing the thumbs. 

Respecting the translation, which considering the size 
of fhe volume, must have been a very serious under- 
taking, the reader will, in the majority of cases, learn as 
correctly and as easily as from the original French, A 
perusal of several portions of thé work seems to indicate 
that the translation has been perfgrmed by more than a 
single hand,: for in some portions it is not so good 





as in-others, and different words are employed to ex- 
press the same one in the original If there is any 
fault to find, it is one which may be considered by some 
to be rather an advantage than not, namely, that the ren- 
dering is too literal. A verbatim translation is in some 
cases not capable of giving the full force of the author's 
meafiing in scientific as well as in other subjects, each 
language having an idiomatic phraseology of its own. 
For instance, the ‘middle of the diaphragm may be cor- 
fectly termed in French “le centre phrénique,” but it is 
more than perplexing to comprehend at first sight what 
is meant by “the phrenic centre.” The cavities of the 
heart (les poches) are not called “pouches” by English 
anatomists, and the colon is succulated (Jesse/é), not 
“Dosselated ;” this latter word is not to be found in 
some, perhaps not in any standard dictionaries, The 
stylo-glossus muscle does not “respond” (sf repond) but 
corresponds “with the mylo-hyoid outwardly and the 
genio-glossus inwardly.” The large colon of the horse is 
said to be fixed by adherence to the “cross of the 
caecum ;” we do not know what the cross of.the cecum is, 
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bat the angle or bend (crosse) can be easily understood ; 
in ofher places this word is correctly translated. Several 
minor errors in which nouns are rendered as adjectives 
and sentences are incomplete, will be no doubt corrected 
in a second edition. 

- Mr. Flemming has made some modifications in the 
general plan of the work, which will decidedly render it 
more useful to English readers, The descriptions of the 
anatomy of the ruminants, as wellas those of the cat, 
dog, and birds, are in small type, so thatgt is not at all 
difficult, by omitting all but the large type, to study the 
bones, muscles, and nerves of the horse, without having 
to sift these out from the much larger mass of informa- 
tion respecting the other animals, as has to be done 
in the French edition. MMe has also added many notes, 
which in most cases bear on practic&l péints in veterinary 
art ; and he has omitted, wisely we think, the paragraphs 
of the original, which have reference to the dromedary 
and rabbit. Several of fhe unnecessary illustrations of 
human dissections, which can be foundein many other 
works on the subject, have been omitted, and they have 
been replaced to advantage by others which further illus- 
trate that of the horse, and also the recent advances in 
our knowledge of the structure of theetissues of the animal 
body. 

Students of human anatomy are too apt to think that 
anthropotomy is the only subject of the kind which has 
been worked out thoroughly andin detail, buta glance 
at the book before us will soon remove that impression ; 
and we are convinced that no one who has made any 
progress in a medical education could mdre proftably 
employ an occasional spare hour, than by a perusal of 
parts of this translation by Mr. Flemming of M. Chau- 
yeau's most excellent treatise. é 





RECENT ARITHMETICS . 
Arithmetic in Theory ana Practice. By J. Brook-Smith, 
M.A, LLB, (Macmillan, 1872.) 
A Treatise on Arithmetic. By J. Hamblin Smith, M.A. 
(University Press, Cambridge, 1872) 
Figures made easy. À First Arithmetic Book. By Lewis 
ensley, M.A. (Clarendon Press Series, Oxford, 1872 ) 


Notes on Arithmetic and Algebra. By the Rev. S. E. 
Williams, M.A. (Cambridge: J. Hall and Son, 1872.) 


M°st persons engeged in tuition have often this 
critical question proposed to them, “ Whose 
arithmetic do you recommend?” and as almost every 
teacher of mathematics fancies he has something rew or 
varied to say on the subjects he has long taught, many 
rush into print, and thus submit their claims to considera- 
tion to a wider circle than that they have hitherio ađ- 
dressed. “As many arithmetics as teachers of the 
science,” 1s perhaps as true a doctrine as that which 
applies to men and their opinions, certainly the writing 
of treatises on the subject has not of late years 
got into disfavour with the body referred to, and a 
second edition of De Morgan’s Arithmetical Books, 
would show a considerable increase in number of authors 
if brought down to the present date. Every year sends 
forth a heap of candidates for the public favour. On the 
whole perhaps anthmetic has been very fairly treated ; 
most of the. treatises that have come under our own 











eyes have possessed something ho recommend them. 
We have grouped together for our present considera- 
tion some of the most recent works on the science, 
Without doubt the first book on our list 1s entitled to the 
piace of honour ; it is, we think, the best work that has 
appeared for some years, the only work claiming to be 
ranked on the same high platform gith it, being the 
“Arithmetic Theoretimal and Practical,” by W. H 
Girdlestone, M.A. (Rivingtons, 1870): the two have 
much in common. In this treatise the leading proposi- 
tions are discusfed and reasoned ont in a lucid and 
accurate manner; the fundamental principles are clearly 
stated, and there is a valuable collection of examination 
papers for the student to try his powers upon. The 
writer is a disciple of De Morgan, to whom, as well as 
to other eminent writers on Anthmetic, he acknowledges 
his indebtedness. The book is quite up to approved 
modern standards, as it gives contracted methods of 
work, and treats of the metric System, and of the 
application of per-centages. It needs no further commen- 
dation, and after stating that it is a good practical work, 
we advise a student in want of a good treatise, to get 
this,and make it part and parcel of his mental furnitese, 
The “get-up” of the book, its external dress, its inner 
garniture, is not merely neat but positively elegant, and 
possibly indicates the high interest the author takes In 
the subject upon which he has written so well 

Mr. Hamblin Smith’s work calls for no special 
comment: the ability with which the author has written 
on other subjects will doubtless induce many to purchase 
the book. It is hard to write anything new on sọ 
hackneyed a theme, and there are few who have been 
able to raise the treatment of it above the ordinary fair 
orthodox level We believe it to be a sound book, but it 
could have been dispensed with (especially with our first 
considered work in the field) except as jt serves to fill up 
a niche in a connected series of text-books. The writer 
in this case also aims at teaching not so much yles 
as principles, and he rightly treats the so-called rude of 
three by the rational method now so generally adopted. 
The book may be recommended as a school-book, and 
this 1s probafly the object the writer had in view. There 
is a copious collection of examination papers, which 
occupies nearly one-sixth of the whole work. 

The third work on our list is concerned with much 
lower ground than the two former ; it is writt ere 
infants, so to speak, in the science—it 18 an ABC: e- 
ceiving vessels are small and their capacity coctenitentty 
for acquiring such new ideas as are presented to them 
at the outset of their inquiries also small; our author, 
with the ability only acquired by careful th8ught and 
experience, prepares right food, and not too much of that, 
for each lesson. In forty lessons the pupil is carried from 
“first notions of counting” to “division of fractions,” 
With careful oral teaching we believe the book to be 
well adapted for the end aimed at. Itis printed in the 
effective style of the “ Clarendon Press” Series, and is 
farther recommended by its cheapness, 

The “ Notes” presuppose a general knowledge of the 
subject, and give for the most part no explanation of the 
rules. The book 1s intended to act more as a “refresher” 
than as an “instructor,” yet in the addition, multipli- 
cation, and division of recurring decimals, together with 
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' the history of the endar, the author has gone into a 
little more detail To these “ Notes” have been subse- 
quently added some useful “ Notes on Algebra.” For the 
object aimed at the book is very fairly adapted. Some 
few further netes which will readily occur to the majorfty 
of teachers can be easily furnished to pupils using the 
“ Notes” for insertion, in addition to the printed ones. 

We have not tested the aceura#Y of the solutions givén 
in the works wo have here examined. 


OUR BOOK SHELF 


Official Guide-book to the Bri Aquarium, By W. 
Saville Kent, F.L.S., F.ZS. prichton, 1873, price 64.) 


THE Brighton Aquarium is withoutedoubt the largest 
and most extensive óf the buildings which have been 
erected of late years for the exhibition of aquatic animals, 


It also the advantages of being at the seaside, 
and at ihe same time conveniently placed for access to the 
multitude of sight-sfers, Tho a large sum of money 
was spent upon its construction, we have been informed 
thas goo dividends are paid to "the shareholders, and it 
seem that the institution shows every symptom of 
favourable progress. In our eyes the issue of the present 
e-book iz a very welcome hee that Science will not 
a ected in the endeavours to attain material 


Saville Kents guide-book is drawn up. 
` with a ely scientific method, but at the same time a 


large amount of popular information is given in it, and it 
is well adapted fe the purpose for which it is intended. 
The hi vertebrata of the Brighton Aquarium are 
‘at present but féw in number, consisting only o 
pais: the order Cetaced, and the common seal, ex- 


the marine section of the Carnivora, and it is, 
tatives of these orders will be’ 


nee likely that the re 
much increased in nofnber. But the class of fishes 1s, on 
the other hand, very welt ted, the Brighton In- 
stitution containing the.best living series of these animals 
that has ever yet been brought together, and one that, as 


- ou weekly record of its progress shows, is continually 


creasing both in number and in Maer Mr. Kent’s 

fide bodi book furnishes’ the visitor with a short account of 
guide bok facts thet are. known concerning the life- 
history of each of these fishes, and cannot fail to add 
to the instruction to be derived from a visit to 

e Aquarium. After the fishes, which certainly form the 

_ leading feature in the Brighton establishm@nt, and con- 
sequently the principal topic in the guide-book, Mr. Kent 
turns to the Invertebrate division of the animal kingdom, 
and gives a general sketch of the five groups into which 


it is now usually separated, and of thee ona R o Be ude 
e- 


in the Aquarium. This portion of the 
sae, think, requires further development, an 


doubtless receive it Infa future edition. We also 
leave to suggest that a few illustrations in the way o 
woodcuts would be a Tether addition to the handbook, 
and would, moreover to assist yin 
extending its sale. tke only illcetration in the edon 
now befare us în the groundrplan ome g given as 
Pap to the work, and ents 
pra ance hes ane ecee Tet some of the 
coe aL inhabitants of the tanks would, in our 
opinion, render Mr. Kent’s book more attractive to the 
“general visitors, and more useful to the scientific student. 


“Chemistry for Schools. By C. Haughton Gill With 
100 illustrations. Second edition. (London: Edward 
Stanford, 6 and 7, Charing Cross, 1873.) 

Mr. GILI’s little manual is intended either for private 

study or for class-teaching, and has special reference to 

ents of those "who have to learn the small 


the 
odi of erat required for the matriculation ‘ex- 
aminatioi the University of London, He has indicated 


A 


+ 
” 


porpoises, | lus to work among 








the chapters necessary for the latter by a t, an act which . 
we cannot at all approve. Surely, if even so light an 
examination as the one in on has to be undertaken 
in what may be to some a distasteful study, it is bètter to 
EAcw tod mach aa O0 little, and Mr. IPs little book. 
is not such a dreadful treatise that one need be 
afraid of reading i i 


t through. Ifthe ng are to 
mean ‘nothing Tore: than tis “getting up” of a set of 
special chapters written for the purpose, had better 


by far be abandoned at orice, With this exception we 
here ae tay {to find. Great oa has hacen mg in 
arranging a artean ne se thoug as been 
pushed rather far—the word “acid,” for i bein 


g 
almost banished. The great merit "of the book is, how- 


éver, to be found in the very admirably-selected questions 
placed at the end of each chapter: we feel sure that any- 
one conscientiously endeavouring to understand and work 
these out would Jarre more, and that more thoroughly 
than he would by a vast-amount of desultory reading an 
rambling through of larger works. We would say to any 
candidate for the London matriculation, “ Let him neglect 
Mr. Gill’s advice about the marked and work 
conscientiously through the book.” 


upar or the Hig PA School Natural History Society for 
Year 1 (Rugby : Billington, 1873.) i 


J -WE are sorry that the first words of this Report are 
. words of complaint at the small number of real workers 


among the numerous members of this society; some of 
the Sections. we regret very much to be told, are either 
deserted or inactive. We hope no such complaint 
will be called for next year, and that the new regu- 
lation as to membership may be of service as a stimu- 
e younger associates; by this 
new rule the number of members is henceforward 
limited to 1g, for the purpose of making election to 
mem a. real distinction. To ju from the 
number and value ef the papers in the Report, there 
are, after all, not a few good workers among the 
members. Of the various selected papers and a gat 

ils of the 


one-half are by members who were actual 


school at the time were written, B. R. Wise’s paper 
“On, the Earliness Sf the Season” ee shows the 
possession of a power of observation which, if carefully 


cultivated, ought to prodace‘good results, The same 
may be said of A. G. Burchardt’s paper on “ The Work 
of the Anatomical Section,” which contains an account of 
some of the animals found iñ thg Rugby district, and 
onis aa useful directions on the preservation of speci. 
J. Taylors account of “ A Visit to Norway” 
ie teresting. aad shows the anthor can make use of 
eyes. L. Maxwells essay on “ Spectrum Analysis,” well 
deserves the Society’s Prize, which was a to it: 
the author shows that he a clear idea of the 
nature of S Analysis, the principles on which it 
is based, ie the niany valuable purposes it is calculated | 
to seye. It is accompanied by some rough but intelli- 
gible drawings of various absorption spectra. The second 
piae mee eure a fo t pepe Dy TL N. 
utchiagęn on “Motive Power,” in which the author 
describes and illustrates various substitutes for coal as 
of motive power, including an ingenious flux 
motor, or tidal engine. Among other interesting 
we would mention the valuable observations on Hipo- 
campus brevirostris, the Rev. T. N. Hutchinson ; 
and some very curious acts as to protective mimicry in 
spiders, communicated by the Rev. C. W. Penny. From the 
Astronomical Report, by Mr. Wilson, we learn that a 
large amount of good work is being done, especially in 
solar observation. Appended to the rt are Mesars, 
er and Seakrokes 4 paper “On a New Method of 


Viewmg the here ;” and sea on ae No- 
vember Meteors, by EM Maxwell. 
Observations seem to bave been regularly and ly 


taken, though we Rape there will be:more'ta report in the 
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Zoological Section as the result of the present year’s work ; 
the anatomical department of this section has, however, 
made a fair start under the direction of the late member, 
Mr. A. G. Burchardt, W. B. Lewis’s Report oir 
Geological Section, with accompanying plates, shows 
there has been some activity in this dagaiement. AF, 
Buxton’s Entomological Report consists of a complete 
list of thes Lepidoptera which have been noticed withifi 
eight miles of the School Close. Under Mr. Kit- 
chener’s, the Presidents, guidance, some good work 
has been done in the Botanical Section, though the 
workers seem to be few. Appended to the report of this 
section 18 an abstract of two papers by Mw. Kitchener on 
a Pelerian form of Lanaria vulgaris, On the whole, the 
Report of this Society’s work for 1872, is one of which 
there is no reason to be ashamed, and we hope that each 
year will add to the number of those who take an active 
part in the work, From many scientific societies it is 
not advisable nor often expedient tg exclude non-workers, 
but in such societies connected with schools, it should be 
insisted on that every member be an active worker : onl 
thus can they completely serve the purpose for whic 
they are established. 
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LETTERS TO THE EDITOR. 


[The Editor does net hold himself eesponsible for opinions expressed 
by Ais correspondents, No netice tr taken of ‘anonymous 
communications. | x 

Dr. Sanderson’s Experimenta and Archebiosis 

THE letter by Dr. Sanderson, in last week’s NATURE, contains 
an interesting and important confirmation of my expenments, 
which I was very glad to see. There are two or three points, 
however, which seem to require some comment. 

In the first placa the flasks and retorts after exposure to the 
heat were kept only from three to mx days, before they were sub- 
mutted to erammation in order to ascertain whether fermentation 
had or had not tgken place. But in cases in which fluds are 
exposed to heat for a long time, or arg exported to higher tem- 
peratures, the process of fermentation us almost invariably delayed 
and also modified in mtenslty. It must not therefore be supposed 
that fermentation would not have taken plage at all in certain of 
Dr, Sanderton’s flasks, simply because it had not occurred 
within four, five, or mx days. k 

Secondly, Dr. Sanderson thinks his t experiments enable 
“him to my that the particolar fmd with which he experimented is 
not prone to undergo fermentation within six days, after it has 
been heated to a temperature of 100°92"C. I would ask Dr. 
Sanderson, however, whether he has been careful to observe the 

recise temperature attained by an infusion boiling iapidly in a 
fiom which the st@am can find ext only through a capillary 
orifice—as in the experiments which we performed together? 

Thirdly, I think it very desirable that Dr. Sanderson should 
state definitely to the scientific world what precise meaning he 
wishes to convey by his emphasized uso of the word “‘chauce” 
in the concluding paragraph of his letter. There seems a little 
ambiguity in his use of the word, which is the more to be re- 
gretted, since it occurs in the statement of an inference— 
where freedom from all pon of on is so 
eminently desirable. C ASTIAN 

University College, June 23 


Spectrum of Nitrogen : 
In a letter to NATURE (April 17th), Mr. Stearn thows some 
doubts on the acctuacy of my experiments regarding the spectrum 





IIARLTON 





of mitrogen. Ishall take the earliest opportunity of repeating 
and completi oe ee then to bring the ques 
tion to a actory as, however, some time may 


before I can resume work, I with to say now a few words in 
answer to Mr. Stearn’s letter. 

prire sl, 1 wina to ee 
o opinion I profess with regard to the band-spectrum of 
til ogea onld tes affeesed by an errer introduced ine my eae 
riments. The result of an i of mina, to~ 
gether with a which Plucker makes in one of his papers, 
suggested to me the idea that the so-called band-spectram of 
nitrogen might be that of the oxides of nitrogen, Iwas confirmed 
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in this iden‘ soon altarwards -by a remark of Angstrom i pis 
recent on double spectra (Com , August 17, 1871, 
bat whic was omitted in the A Ein which he 
calls attention to the close resemblance of this ben 
with the spectrum of metallic oxides. I have in my 
paper the experiment just mentioned. A rather nirrow tube 
showed, when , the lines of nitrogen ; as soon as the air 
entered the bands appeared. The remark of Plucker alludes to 
the fact that a tube filled with oxides of nitrogen showed the 
bands with unusual brilliancy. In order to test the accuracy of 
this opinion I intended to make a crucial @cperlment by taking 
care to remove every I used for this parpose, at 
the estion of Dr. Balfour Stewart, small pieces of sodium 
ın the vacuum tubes The sodium was fused several times 

in succession in ord¢y to free it from impurities. When the mitro- 
gen was thus treated ıt always showed a line spectrum, the lines of 
which seemed to comeide with those of the known line trom 
of nitrogen when measured with the instrument at ny dine 
It seems now that I have been too hasty in assuming that this 
apparent comcidences.was a real one. While through 
London a few weeks ago, Dr Huggins was kind enongh to allow 
me the use of his spectroscope in order to compare, under his 
supervision, the s of my tubes with the real line s 
of nitrogen. Ithen fonnd that althongh roy be showad nnewhlet 
is very near the principal double line of ngtrogen, the spectrum 1s 
not thet of ni aaa t unable to say what is the 
ongia of this 3 but I do not think that its formation 
can be brought forward as a proof that the band spectrum is not 
due to oxdes of nitrogen. On the contrary, it rather shows that 
an unpurity which hos no effect on the m of air, will have 
one er. all the oxygen us removed, 
fore probably taken placo ım the conducting power of the gas 
which gives ont tie apren m 
I do not quite see the real object of Mr. Stearn’s letter. If he 
merely wishes to say that the proof b t forward by me 1s 
insufficient, and that the question must remain an open one, 
I confess I have nothmg to say agamst it. If he, however, 
wishes to convey the idea that nitrogen has really a double spec- 
ee 

I will not trespassa any longer upon your space, but I may, I 
think, faurly ask your readers to suspend their judgment until I 
Have com eted my experiments. 4 


May 30 ARTHUR SCHUSTER 





Ground Ivy 

WITH respect to the question started in the number for 
une 12 of this journal as to the Giound Ivy, it may be said that 
Glechoma, as also in Origanum vuigare, Thymus llum 
and vuigaris, and Mentha vnigarıs, Epeamens having flowers 
with mall corolla and undeveloped anthers are very common, 
I think as common as i having flowers with 
large corolle and the two sexes developed. Also of 
Mentha aquatica and Prunella vuigaris specimens with smaller 
corolla and enly pıstils developed are found, but much more 

rarely than those of the other form. 
T have attempted in my work to give an explanation of the 
ongin of the second form of the above-mentioned Labate, as 


follows :— 

enn species named are inguished from our other 
bate by the comeidence of lowing UG pecu 

hanities :— i 


hrodite flowers, by a stigma eo far overtoppi 
eveloped so long after the anthers that vel 


ways 
the flowers last visited, are fertilised exclusively by the pollen of pre- 
viously-visited flowers, consequently produce their pollen in vain ; 
and since the non-production of useless organs is always an 
advantage to every organic being, varieties of the smallest 
found Thymus serpylivis vielted by y species of Apidm, 

specia of S, A of and 6 of idopteca , 
Sa acta ge veces ean eats 


that a change has tbee- ~” 
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flowered form must be faroured in the existence, 
when ceasing to” their useless anthers, Thus of the 
smallost-flowered form, with atrophied anthers of neces- 


“Lima wey - 

patadt, June 17 H. MOLLER 
of the ground ivy (Webas Glechema) that I 

A e a ee from this neighbourhood, have been 


for 


of the stamenlessform described by “S.S, Dy 
While a few days at I could find none but 
ma flowers, At Hertford I found both forms, bat a 


seem always more or 
ted by the ul ing of these and a 
preven uneg! sty. stamens, 
Rilderry, Co. Donegal W. E Hart 





Lotus corniculatus 

Mz. W. E. Hart(NATURE, June 12) is quite right in correcting 
me on the subject of fe ra oe ake It is the 
outer whorl of stamens, those opposite the cadyx teeth, which con- 
tinue to grow after the others, and which have thelr filaments 
diated at the top mo as to Thrust Lie polen oit ee 
o scarcely have thought it necessary to 
acknowledge his courteous correction, if it were not for the 
following question and gnswer: How is it, then, that the pollen 
of the mner and shorter whorl of stamens, which discharge their 


whorl llo below the summits of the filaments of the outer whorl? 
‘The answer is curious: In the early bud, before the anther cells 


~ Degin to open, the inner whorl is obviously shorter than the agter 
. whorl, so that the anthers of the former lie ina 


below the anthers of the larter, a y for 
close packing in the narrow closed Aa tha anther cells Dagin 
to open, which is just before the flower opens, the stamens of 
ionet whorl grow and approach y nearly in height to the 
stamens of the outer whorl ; shed their pollen from 
- the summut of the anthers, their hollee eomie oul above. tha 
dusted tapa, oE o OF E ar iS Guia he ht SE 
be pushed forwards by toso filaments along with the 

of their own anthers. aiani a tae eter whos hes 
wither and become com short, while those of the outer 
whorl continue to A , and stiffen, so as to do the work 
for all the pollen of both whorls. -In the mature opened flower 
the difference between the two whorls becomes more marked 
than ever. If I am right; Mr. Hart's detection of my blunder 
leads to the mouce ofsa. Calne. metatice of eee of space 
“and of mechanism. T. EL Faraxe 


Abinger, Surrey, Juis si 





The Secchi and Respighi Methods 


IN the number of NATURE for Jue in a ea aha I see 
you notice the results obtained 


the use of the spectroscope for prierka the Be a beT 


the moon or There seems, however, to be some con- 
fusion in the mt. You say that I pro R hs 
aad foe Era caine and Iy owni fer the last. i 
isnot the case. I propose the common Respighi method as 
eno obtaining a fira warning of the entrance of the planet 
phere. e This is the only use I think it posuble to 
makani it. But the real entrance must be obtained by my 
method, m which one sees the disc of the sun as with a common 
glass, and the line of the chromosphere tangent to it, can be 
seen broken at the instant of contact, as the mg of Venus is 
broken at its from the solar disc, 
You sey (page 131, col. 1) that itis difficult to obtain a per- 
fect adjustment on account of the mequality of the ick TE 


If you my so forthe common spectrosco apecttoscopie meth 
ectly with you, becouse the edge of tho ke 
does not exist. It is not 


at with my method this 
more difficult to keep the sun’s disc tangent to the chromo- 
spheric hne, than to keep it tangent to a common wire ; the clock 
+ can help, but it is not necessary to have it in perfect order ; even 
with common handles one can obtain it. The reason is that the 


solar d'ac being -perfectly visible, one is greatly helped by the 
edge of the san itself, while in common methods the edge of the 


P, A. SECCHI 
tho Memorie dal, 


this will be fmd in 
tial, 





Gassendi and the Doctrine of. Natural Selection 


to the questlon in Afr, Monro’s 
that 


No one having yet 
letter (seo NATURE, vol. 


various een whlch poate ant piloote bave Bild as to the 
ongin of Cinal gives tho theory of Empedokles at 
some some Imopib, in tha pasmge on the Bovyorh deipdrpupa 
notes letter. eter Gamendi has 
Bo ord of appro For the ; he clases it with other 
cosmogonies, sach-as those o. Ansximander, 
ee poo wik me anehe Ch Chinese and Hindu cosmogonies as ‘‘ fabalares 
sententias philoso: "not less fabulous indeed than the 
poetic fictions of jeus, Donkglicn, and Kadmus. Here, 
too, as well as in other of his works, Gassendi blames philo- 
sophers for ascribing%o the action of natoral laws effects he 
as direct results of the Divine power. 

re a boef summary of Gaseendi’s own views, I will 
premie it is not easy to discover them with exactitude. 
works are very voluminous, both the Lyons edition of 1658, 

and the Florence edition of 1728, occupying six and closely 
printed folio volumes. Even the abndgment e by his dw 
aple Bernier fills seven vols. tamo, Ordinary histories ‘of 
hilosophy give for the most past a very meagre account of the 
French forerunner of Locke; and more com 


ensive works, 
lke those of Tennemanp, Buhle, and Do o, deal with 
Gassendi as a a and a moralist rather than as a 
physicist. Even « , from whom, as the historian jan ot 


tho inductive. pene more might have been expected, 
but a few cursory references to the philosopher was one Herr 
the eeriiest and most pronounced followers of the Baconian 
method, and who, as De Gerando says, ‘‘ensel e e ane 
1incipes (as Baton} les a surtout enselgnés par son exemple,” 
Ehe work which-as Tatas T hare sen, ives the most com lete 
account of cope as a physical her is S 
ee aA hilosophie von Baco’ bis anf ae 
a 5 pacon, Hobbes, and aradi as te 
aes o e empirical or a posterior? school 
eal philosophy. » He derota about one hundred to 
the tlon of Gasseadls pural gi ysical a 
with ai criticism of theory. The intrinaie 
o e a a dina cs ae 
serious, Not far removed from the age of scholasticism ho 
exhibits, in e moa iie degree, two of the distinctive features of 
the schoolmen, their antic eruditon, and their commenta- 
tonal spirit. The of quotation with which his pages are 
burdened rather than adorned has laid him open to the 
1‘ de laisser étouffer ses propres idées soule poids ‘des citations 
empruntées aux anciens.” He better deserves the second than 


the first clanse of Gibbon’s to cas “Le meilleur 
philosophe des littératenrs, ot le meilleur li des philo- 
sophes.’ A work largely imbued with the commentatorial 
Bint as Uie we is, is always more valuable 
oa Rimor opp hie i on than as a source of new 
philosophic thonght. 's bent of mind, coupled 


ea of be T cs Cen 
to me to have precluded his holding opinions of a very decided 
and nov@l character. True or not, s renion ha b mli to Rave 
Cee naa On of Epicurus rather then the Car- 

of vortices ıs somewhat cheracterimic; ‘Chimera 


for gmat cannot feeling some partali for that which 
dead peas iden A oh 7 


In his views as to tho origin of things, things, Gasendi is at once an 
aatomist and a special creationist, One ences a certain 
sense of i tho way in which, while follow- 
ing tho baet as for 
he fills ın the details from Atomism, In the beginning there 
was a chaos in which the Deity had intermingled in mamfold 
confusion atoms, molecules, corpuscula insect, Or mimita 
naiuraha (a phrase borrowed from Lucretius) of every kind, 
celestial and terrestrial, oe anunal and vege- 


dignitary, seems 


tal. Upon these atoms pressed peculiar motions 
and affinities, neon Nt as the creative fiats 
in thet turn went forth, the potential and affinities of 


each species of atom became jeinetlo, and by the comcourse of | 


main outlines of his doctrine, . 
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‘ 
atoms, similarly endowed, the successive stages of creation were 
accomplished, There is so much resemblance between Gaseend!’s 
acoount of the a of the different animal forms, and the 
Miltonic narrative of the time when “the sods now 
calved,” that the question ts itself whether the ‘ Paradise 
Lost,” which appeared in 1667, might not have been influenced 
by the Syøiagma Philosophicun, its predecessor by some twenty 
years? Grom the side of Atomism Gassendi seeks to explain 
the Divine cessation from labour after the mx stages of creeton. 
Besides the atoms which, when endowed with kinetic energy, 
gave rise to the primordial plants and animals, there remained 
others in which their characteristic motions and affinities still 
continued potential, and which had been ect to distribution 
only. These account on the one hand for the seminal repro- 
duction of plants and animals, and on the other for the pheno- 
mena of so-called spontaneous generation. On this view, as 


may be supposed, pages generation presents few difficul- 
ties to Gassendi, He needs but the hypothesis of the endurance 
from tha creation of the atoms special to any peculiar form of 
life. Then, when their tial motions and affinities become 
Kinetic, they must of necessity issue $n the forms of lfe which 
by their concourse they were destined to produce. Two points 
are worthy of notice in this connection—Gassendi’s defimtion of 
spontaneous generation, and his list of animals uced - 
taneously. Spontaneous generation is not psy n ee 
seminibus” (germs), bat “sne parentjbus.’ hus 
“‘animalia sponte nascentia” are enumerated ‘ mures, vermes, 
rans, musce, aliaque insecta,” 

Ine th such as this i8ẹthere no evolution, no selection. 
The atoms ves are un: and so are the speciic 
characters of the aggregates which they build up. Plants and 
aaa as tod ie are, are but copies of the primitive forms, 

y u gam exis or spontangously. The natu- 
ral aion also by mich Horal aid faunal habitats and distri- 
bution are ted, Gassendi seems to regad as having been 
fixed once for all at the creation. Reading ‘‘Deus” for 
“Natura,” Virgul’s lines express Gassendi’s views on this polnt— 

“ Continuo has leges, o fosdera certis 
Impomut Natura locis ”— (i L, r. 60,61) ° ” 

There is a sort of superficial resemblance Between Gassendi’s 
atoms and Mr.’Spencer’s “physiological units,” bat with capital 
pomts of difference. In both theortes the molecules of each 
species of plant and animal have distinctive characteristics, and 
an inherent power of themselyes in the form of the 
organism to which they appertam. But while Gassend:’s atoms 
are simple and mdivisible, as one of their synonymes, corpuscnla 
insectha, connotes, Mr. Spencer's physiological units are com- 
plex. While Gassendi’s atoms are c creations and endowed 
with unalterable properties, Mr. cers phymological units 
are themselves the products of evolution, and are tually 
undergoing adaptation to equilibrate the action of forces internal 
and external, 


Tam inclined to suspect that Maupertuis may have, in the 
main, borrowed the atomic theory contalned in the “ Système 
de la Nature” from Gassend. The materialism which led 
Maupertuis tolmake on a fundamental property of his 
atoms is, however, all bis own ; at any rate it ls not Gassendi’s 

In Physics as in Ethics, the nearest affinity of the philosophy 
of Gassendi 1s to that of Epicurns, Itis Epicunanism modern- 
ised, and modified so as not to clash, openly at least, with 
Christianity and with the dogmas of the current theology. By 
his want of ori ty he was led to base his philosophy on 
an already estab. system, and by his adoption 6f 's 
method he was attracted to Epicurus, for that philosopher and 
his school were the sole ancient representatives of the new 
a posterwri philsophy: De Gerando thinks that an additonal 
link between Gassendi and Epicurus existed in the slmilefity of 
thelr views on the physical doctrines of a vacuum and of atoms. 
But it seems et least ay probable that the French philosopher 
adopted these conceptions from the Greek, as that he reached 
them by lus own independent thought. While, however, he was 
essentially an Epicurean, Gassend: was careful not to commit 
himself to any doctrines which might cause his orthodoxy to be 
ae fact, he more than once clearly expresses this 

etermination. 


“How far back can tiaces of the theory of Dar- 
win and Spencer be discovered?” As I showed in my letter 
on soa hag in NATURE, vol viL p. 402, the docirme is 
disco le in that writer; bat De with whom Mr, 
Spencer begins his historical sketch, is a quarter of a century 








earlier than Mappertuis. My exami of Gassendi leads me 
to the conclusion that the doctrine of (Natural Selection is not to 
be found in his works, and further hus views, as far as I 
understand them, effectually preclude his holding the theory 
under any form. 

W. H. Bauwer 


P.S.—On loo back over what I have written, I find 


that I have omit to point out the different atutudes of 
Gassendi towards the two distinct portions of cosmological 
views, When he is borrowing from the Mosaic account of the 


creation, all his assertions are tive, fof here we have ‘quod 
Fides et Sacræ Laters m When, however, he is borrow- 
ing from Atomism his views take a hypothetical form, and are 
introduced by the phrase ‘‘mbil vetat supponere,” 

Grace’s Road, berwell - 





Care of Monkeys for their Dead 


Asa supplement to the extract from James Forbes’ “' Orienta 
Memous,” given by Dr. Gulliver in Nature (vol. vill, page 
103), the following incident, recorded by Capt. Johnson, deserves 
republication :— 

“ I was one of a party at Jeckarry, in the Baber district; our 
tents were pitched in a mango garden, and our horses were 
picqueted in the same en ata litt distance off When we 
weie at dinner, a Syce came to us complaining that some of the 
horses had broken loose in consequence of being frightened by 
monkeys (Le Afacacus Rhesus) on the trees.. . As soon as 
dinner was over, I went out with my gun to drive them off, and 
I fred with small shot at one of them, which instantly 1an do 
tofthe lowest branch of the tree, as if he were to iy ee 
stopped suddenly, and coolly put his paw to the part wounded, 
covered with blood, and held it out for me to see. I was so 
much hurt at the time that ıt has left an impression never to be 
effaced, and I have never since fired a gun at any of the tribe. 

u Almost immediately on my return to the party, before I had 
fully described what had passed, a Syce came to inform us that 
the was dead. We ordered Syce to bring it to us, 
bnt by the time he returned, the other monkeys had cared the 
dead one off, and none of them could anywhere be as 

‘J.R 





D 
The Intellect of Porpoises 


‘In Prof, Huxley's admirable criticiam of "Mr. Darwin's 
Cntics, ” * the following passage occurs :—‘‘ The brain of a por- 
poise fs quito wond for its mass, and for the development of 
the cerebral convolutionn And yet, since we have ceased to 
credit the story of Anon, it is hard tg believe that parpoises are 
much troubled with Intellect.” 

I have no doubt that Prof. Huxley will agree with me m æ 
further concluding that ‘it is hard to believe” that the remark- 
ably developed cerebral hemispheres of the porpowe with their 
deep and sumerous convolutions perform no more exalted func- 
tions than fhe smooth of mere pimples that stand behind 
the olfactory ganglia of a cod-fish, and constitute the whole of 
his claim to a cerebrum proper. 

The psychology of the porpoise (and also tÉat of the dolphin 
and other cetaceans with similar brains) is thus a subject of 
primary interest to the student of cerebral physlology. As a 
contribution to the subject I offer the plowing is 

Many yars ago I made the voyage from tantinðple to 
London in a small schooner laden with box-wood, &c. The . 
passage was very slow, occupying fully two months, including the 
whole of August, and parts of July and September, We were 
often becalmed, with porpoises playing about the ship. The 
sailors assured me that no sharks were in the neighbourhood 
while the ises were near, and accepting this generalisation 
I Reqnenty plunged overboard and swam towards the porpoises, 
They surrounded me in » nearly circular shoal or com- 
pany, and directed towards ther unusual visitor an amount of 
attention which I may venture to dignify with the title of curi- 
osity. Their respiratory nieceailice preclided aby long-contianád 
scrubuy, bat after dashing upwards for their customary snort, 
they commonly resumed their investigations, sometimes Rp- 
poachag uncomfortably near and then ng off to the circum- 
erence of the attendant circle. I am not able to descnbe the 
expression on the /fminres of-a porpoise, but my recollection of 
that of the eyes of my swimming companions is very different 

* Contemporary Rewiew, 1871. Roprinted in “Critique and Ad- 
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from’ what I have sinioe seen on the large vacant orbs of aquarium also contained in the gas, together with a trace of oxygen, 
So nas Ae oe erie i which have a a 

not yet seen polses righton Aquarium, The result reaction expressed followine 
Vat suspect tee if ey Menno te tt make themselyes at home” a. E 5 . 
Mier ee ee yil enm iome or DS CO+3H, =CH ,+H,0. 
difficul Ces 

ware vale epi Me belie We. This fundamental which constitutes the 





Instinct 


A DIFFICULTY occuwed to me on Mr. Lewes’s inter- 

and instructive article on edgetinct” in NATURE: of 

Ap 10 and ma no satisfactory answer offers itself to me, I 
venture to troublo you with it. 

Wherein lies the difference in kind between the actions per- 

formed instinctively by animals for the of them- 


For instance; the Linaria grows on an old wall; its 
flowers and the flower: e stare nee and msects to 
visit the little ‘‘snap-dragon.” But no sooner does the corolla 
fall, than the peduncle begins to curve inwards to the wall, and 
usually contrives to tuck its seed-vessel well into the brickwork 
again. We cannot my of such an action thet there is ‘no alter- 
native open to it;” and gren if we do, it does not explain it 
to callit “impulsive,” and yet ee ee tp. eccepit 
` dit as an instance of instinct, I shall be grateful for any 
elucidation. ` 


Grus viplo 


a a a a a e de 

on the Gth ult, in your iso of the, rsth, it is stated, 
with reference to Gras tipio ase esc that ‘‘no example 
of this fine species, so far as was-known, liad previonsly been 
brought alive to Europe.” Last when abled ge 
Zoological Gardena at Arista dari with kank AN Mr. 
Hegt, I saw there a splendid of these birds, which had ‘been 
a aad Wed ie wee ning, sod reared 
a fine young bird, abont two- wn when I 
tember, destined, as I was informed Mr. Hegt, 
for the Berlim EEE The E 
is ni either on or in 
thinsenest Tt Sane te ae oe 


valid ralas of Grus, comprisng, besides the above-mentioned, 
G. vigeo, a splendid of .G. wiridirestris, n fine G, lewegeranus, 
G. uala canadensis, G. Americana, G. terguata, 


&c., the desideratum beng C. monacha, of Japan. 
A. Forsrs 
Culverles, Winchester, Juhe 2 
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“ON THE SYNTHESIS OF MARSH-GAS AND 
FORMIC ACID, AND ON THE ELKCTRIC 
DECOMPOSITION OF CARBONIC OX1DE * 


N connection yith the investigation on the electric de- 
composition ‘of carbonic-acid gas referred to in a 
previous Saeed gaia to the Socety, I was led to sub- 
mit a and carbonic-oxide to the 
a ange ce e induction-tube, the mixed gases 
being circulated Sie the tube by means of an appa- 
ratus which I will not now describe. A contraction was 

~ soon observed to have taken place, which at the end of an 
hour amounted to 10 cub, centims. “The rate of contrac- 
@minis and during the fifth hour of the 
the experiment amounted to oply).2 cub. 
centims, The experiment was stopped, and the gas 
analyzed with the following results in two several 





analyses :— z 
L IL 
Carbonic oxide . 6r'6 | cuts ol « . 61°35 
Hydrogen . . a'r ydrogen . + 32°34 
Marsh-gay . 6°14 Marsb-gas, . . 6°31 
= ee rovo. s~ 10000 
A ual quay (abona per cent.) of nitrogen was 
the BC Part, D CL, 
Raise Wayuellete Bru insane fa the Dr of Oaa. 


F.R.S., late Waynetieto Profesor of 


‘regular rate of about 5 





basis of a new method of chemical synthesis, suscepfible 
of the most varied applications, and of pepe ab 
in reference to the explication of natural 
commenced by me on the roth of Tangy lant at Otford, 
in the lap oF ay acacia O ei oe Chat: 
of Chemistry, dling ; two es of the gas 
eee one lise et eee 
a week from that date. In a similap experiment made 
with a mixture of hydrogen and carbotiic-acid gas, a con- 
traction also occurred, attended with the formation of 
water, The gas which resulted from the experiment was 
found to consist (after the aoe ‘of carbonic acid) of 
hy en and carbonic oxide, eater bere Rd 
gar faces of onyfen ind so 

ute drops, too, of an oily liqui spe e abe 
This liquid, after the conclusion of experiment, wan 
dissolved in à small quantity of water. The solution was 
strongly acid and had a pungent ‘taste. It reduced an 
alkaline solution of terchloride of gold and an ammoniacal 
solution of nitrate of silver. ese reactions are the 
characteristic properties of formic acid, of which we may 
infer the synthesis to have been effected according to the 


equation 
H,+CO,=H,CO, 

I may avail m Pa pei of the present opportunity to place 
on record the following im t facts in reference to the 
action of electricity on carbonic-oxide 

When pure and dry carbonic oxide is circulated 
rnah me ee and there Hag ee to the 
action ef electricity, a decomposition o 
attended with a gradual and regular con Coniractan, which 
in the form assumed in my erperiments, at hae 
. centims. in an hour., Car- 
bonic acid is formed, and simultaneously with its forma- 
tion a solid deposit may be obser in the induction- 
tube. This d a transparent of a 
red-brown colour, lining the alls of the tube. It is per- 
fectly sojyble in water, which is strongly coloured by it. 
The solution has an intensely acid reaction. 

The solid deposit in the tube, in the dry canditicn be- 
fore it has been in contact with water, is an oxide of 
oe: Samples, however, me in different 
ments do not present precisel: , coinpositio 
but nevertheless they appear to ae eran limited 
number of forms which repeatedly ear pater may invari- 


SOU Pe seteed to Sn n eneral order or system. 
system is, or appear what I may term a 
bi ate es of es pE RAS, of which the unit of 


carbon with the weight 12 may be regarded as the first 
term, and of which the adjacent terms differ by an incre- 
ment of carbonic oxide (CO) weighing 28, precisely as 
homolo series of hydrocarbons differ by tho incre- 
ment CEre with the weigit 14. I have succeeded in iden- 
ie sateen a CO, SCO Pee ee 
, the adjacent terms C,O, and C,O, From this 
pointact view these peculiar ‘hice are members of a 
apse le er Poon oxycarbon system to 
ons of which the unit of carbon is 
the fat and unit of acetylene C,H; is the second 
term, the’. oxycarbon C,O, being represented in that 
series by the hydrocarbon crotonylene C,H, and the oxy- 
carbon C,O, by the hydrocarbon valerylene*C,H, 


aaaeei lla 
E THE LAW OF Saa DEKELORED:S 
III 


JEROM the Cape of Good Hope, in a line to- 
ward the e carters ao Hes mariners 
have found a P ecaliar sttéak of south-easterly winds. 
g s -~ #*-Conthtued from p, t48 
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Between the island of Tristan da Cunha and the Cape, 
and northward and westward to the island of Fernando 
Noronha, this streak of powerful winds, with which 
nothing in the trade-wind region of the North Atlantic 
can compare, has its atmospheric current as ly 
marked asthe dark blue and rapid current of the Gulf 
Stream inthe Narrows of Bemmi. It is, doubtless, the 
region or band of most intensely acting south-east trades, 
and is probably due to the peculiar confi ion of the 
shores. of the South Atlantic, and to the wall of the 
South American Andes. It i3 a well-known fact that 
the volcanic cone of Teneriffe, which lieg in the zone of 
noith-east trades, intercepts the wind and gives it a lateral 
deflection ; so that, while the trades are blowing strongly 
on the north-east side of the island, on the opposite side 
there is a distinctly-marked and carefully-measured calm 
shadow. Now, the chain of the Andes endeavours to 
exert on the south-eastefn trades just such an influence 
as is exerted by the Canary Islarrds en the north-east 
trades, This influence, in the former case, suffices to 
throw off from the Continent of South America a et Se 
body of the south-east trades, and to deflect it to the 
eastward, giving it the character of a south-south-west 
wind, and, at the same time, by forcing a greater or 
more concentrated body of air into the regions north- 
east of Brazil, imparting an increased velocity and violence 
to the air-current. It is, thefefore, in the air-current that 
the homeward-bound vessel from the Cape of Good Hope 
aims to steer, because she 1s sure of being wafted happily 
and swiftly to her destination. * 

It has long been demonstrated by meteorologic observa- 
tions, taken both at sea and on land, that there is very 
much /ess atmosphere in the Southern Hemisphere than 
in the northern, and for a long time physicists were at a 
loss to account for the difference. It has been, however, 
very satisfactonl lamed by the eminent American 
mathematician, Pere, in his work on thé“ Motions of 
Fluids and Sohds, relative to the ’s Surface,” where 
he proves at length, and states in detail (p. 39) . “ As there 
is much more land, with higher mountain ranges, in the 
Northern Hemisphere than in the southdém, the resistances 
are greater, and iae erat! the east motion of the 
air, upon which the TE E depends, is much 
less ; and the consequence is, that the more rapid mdtions 
of the Southern Hemisphere cause a ter depression 
there, and a greater part of the atmosphere to be thrown 
into the Northern Hemisphere.” 1t is, doubtless, to this 
tendency of the Southern Hemisphere to throw off much 
of its atmosphere nomh of the equator that we may attri- 
bute in part the superior force and power of the south- 
east trades, and their well-known ability to battle with the 
north-east trades, and drive them from their own territory, 
at least all summer, and even in winter, as far back across 
the line as 3° or 4° north latitude, Mr. Ferrel, speaking 
of the principle just enunciated, well says: “This also 
accounts for the mean position of the equatorial calm-belt 
being, in general, a li north of the equator. But, m 
the Pacific Ocean, where there is nearly as much*water 
north of the equator as south (and the resistances are 
usually equal), its position nearly coincides with the equa- 
tor.” In other words, just as a bucket full of watgr 
revolving on a perpendicular axis would show a depression 
in the centre, and the fluid be thrown from all mdes of its 
rim, the Southern Hemisphere throws its water and its 
atmosphere into the Northern hemisphere, all along the 

uator. 

It is, therefore, a mathematical and mechanical cer- 
tainty that there is an invasion of the north-east trade- 
wind belt from the south-east trades, and observation 
powerfully bears out the deduction of the mathematician. 
Ansted states in his cautiously-written “ Physical Geo- 
graphy *—“ The southern trade-wind region is much larger 
than the northern in the Atlantic Ocean. In this sea, 
the south-east trades are fresher, and blow stronger, than 














the others, and often reach to the foth or isth parallel of 
north latitude ; whereas the northern trade-wind seldom 
gets south of the equator, and usually 1anges from 9° 
to 29° north latitude” (p. 253). It is not t to see 
how easily it happens that a very small atmospheric eddy 
found in the tropical Atlantic by the conflictory north- 
a and overleaping south-east trade-winds may soon be- 
céme a hurricane of wide extent and of tremendous 
energy. All that is necessary, as we have before seen, is 
that an initial impulse tion be given to a body of 
air. The moment that this takes place by mechanical 
influence, and centrifugal force creates the smallest eddy 
or vortex, the sugrounding air, already highly charged 
with moisture, begins the process of convergence and 
oe teas motion, followed rapidly by condensation 
oft. 

The storm-cylinder—the nucleus of the hurricane— 
originally very small, is instantly enlarged and expanded 
by the evolution of latent heat stored away in the vesicles 
of aqueous vapour. For some hours, as all observations 
show to be actually the case, the incipient cyclone scarcely 
moves, while gathering in its energigs and laying tnbutes 
upon all contiguous regions. The process continues with 
momentarily increasing intensity, and, before the sun has 
made his daily circuit, the meteor is formed. 

If it be asked along what parallels of latitude in our he- 
misphere this formation takes place, the intelligent read 
will®t once answer, Near the terrestrial circle of 
wind interference. This, we have already seen, is in 
summer, from the roth to the 12th parallels of north 
latitude. 

This slender rone of debatable ground is the battle- 
field of the two opposing bands of the trades, There 
is really no need of observations to tell us as much, But 
millions of observations attest the fact. Every seaman 
knows it. Every meteorological writer tells the same 
story. You have only to examine physical charts from 
the time of Columbus and Magellan to this, to see the 
absolute unanimity of testimony, and to discover that the 
hypothesis now advanced, and the known facta of the 
case, are in perfect and minute accord. 

If it be asked whether the origin and interest of the 
West-Indian gales is solely due to enechanical inter- 
ference, the proper reply, ıt would ,appear, should be in 
the negative. As the south-east trade-wind comes laden 
with the vapour of the southern or water hemisphere, 
which Dové well called “the boiler” of the globe, it 13 
met by the cold north-east trade from the norhern, or 
land hemisphere. There must be a great difference in 
their temperatures, and consequently extensive condensa- 
tion, which, by the reasoning of Mr. Clement Ley, would, 
of itself, explain the formation of the storm. That con- 
densation greatly assists in producing or intensifying it, 
cannot be doubted. In the high latitudes, where the 
polar air-current is sometimes forced by barom 
sure into the southerly or equatonal current moving over 
the warm waters of the ocean, and thus heavily vapour- 
laden, the consequence is ulustrated by such terrific and 
sudden tempests as that of the Reval Charter, distinctly 
proved by Admiral Fıtrroy to have been generated be- 
tween the oppomte polar and equatorial currents off the 
coast of Wales. 

But that the origin of great depression-systems is solely 
due to condensation can hardly be sustained, and seems 
entirely overthrown if we the single fact that, on 
the great equatorial belt—the belt of perennial precipita- 
tion—no hurricane or typhoon has ever been experienced. 
by the mariner. It has long been, and is now, the 

ost universally accepted theory of meteorologists, that 
the reason no cyclones have ever been known to occur on 
the equator is, that there the earth’s rotation exerts a de- 
flecting influence on the winds, amounting to zero, and 
hence the formation of a whirl is impossible. This view 
is not satisfactory, because the nucleus of a depression 
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ON THE ORIGIN AND HETAMORPHOSES OF | Whether fish and insect, reptile) b and beast, are 
INSECTS * derived from one original stock or not, they are certainly 

$ VIL not links in one sequence, I do ed however, propose to 


ON THE ORIGIN OF INSECTS 


“ DERSONNE,” says Carl Vogt, “en Europe au 

moips, n'ose plus soutenir la Création indépendante 
et de toutes pièces des espèces,” and though this state- 
ment is perhaps not strictly correct, still it is no doubt 
true, that the Doctrine of Evolution, In some form or 
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Larva of Moth Ametis ufus), after Packard. 
BR a Hate prt sated. 


Fig 8 aa o jee Newport, Philos 
ted by most, if not by all, the greatest 


other, is 
naturalists of urope. Yet it is surprising how much, in 
spite of all that has been written, Mr. Darwin’s views are 








Fia, sa, Agrotis waffosa (gftor Packard), 5% Haltica (after Westwood), 


still misunderstood. Thus Browning, in one of his recent 
poems, says :— 

from was a jelly lump 
Once on a time ; he kept an after course 





Fic, 54, Clmbex, Brischke and Zaddach, Le. T. a, Fig. g- 
Yet this is a theory which Mr. Darwin would entirely 
repudiate ; which is utterly inconsistent with his views. 
* Contimed from p. 140, 
+ Prince Hohenstiel Sohwangau, p. 68. 


discuss the question of Natural Selection, hut I may 
observe that it is one thing to acknowl that in 
Natural Selection, or the survival of the fittest, Mr. 
Damin has called attention to a vera cansa, has pointed 





Fra, 53, Julus (after Gervais) 


out the true explanation of certain phenomena ; but it is 

que another thing to maintain, that all animals are 
escended from one primordial source. 

_ Por my own part, I am satisfied that Natural Selection 

1s a true cause, and that whatever may be the final resalt 

of our presei inquiries—whether animated nature is 

derived from one ancestral source, or from many—the 
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Fra, 96, Tardegrade (aft e Dardin): 7, Holts ray mada (aftar 

blicationgof the Origin of Species will not the less 
ave constituted an epoch in the History of Biology. 
But, how far the present condition of living beings 1s 
due to that cause; how far, on the other hind, the action 
of Natural Selection has been modified and checked by 
other natural laws—by the unalterability of types, by 
atavism, &c. ; how many types of life originally jnto 
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being ; and whether they arose simultaneously or succes- 
sively,—these and many other similar questions remain 
nasol ed; even if we admit the theory of Natural 
Selection All this has indeed been clearly pointed out 
by Mr. Darwin himself, and would not need repetition but 
for the careless criticlsm by which in too many cases the 
true question has been obscured. Without, however, dis- 
cussing the argument for and against Mr. Darwin’s con- 
clasi we so often meet with travesties of it like that 
which {have just quoted, that it may be worth while to con. 
sider the stages through which some group, say for instance 


that of insects, have ly come to be what they are, 
assuming them. to have developed under naturel laws 
from simpler organisms. The question is one of great 
difficulty. It is hardly necessary to say that insects cadnot 
have through all the lower forms of animal life, 
- and the true line of thelr development would not at pre- 
sent be agreed*upon by all naturalists. In this questio 
embryology and deveignmaat are perhaps our best guid 
The various group of Crustacea, for instance, greatly as 
they differ in their mature cegniifon, are for the most 
very similar when they quit the egg. Haeckel, in his 
‘Naturliche Schopfungsgeschichte,” gives a di 
which illustrates fhis very clearly. ° 
In the case of the ual course of evo- 
lution through which the present condition of the 


group has been probably arrived at, has been discussed 
by Mr. Darwin, by Frits Muller, Haeckel, Brauer, myself 
and others. At first sight the differences are indeed great 


between the various groups of insects. The stag beetle, 
the dragon fly, the moth, the bee, the ant, the gnat, the 


sshopper —these and other less familiar types seem at 
rst to have little indeed in common. They differ in sire, 





Zolt f. Wiles. Zool."18s1, PL r 
after subdivided 6a, gg of 
‘arcigrade m the next stago 63, Egg of Tardigrade more advanced. 

in form, in colour, in habits, and modes of life. Yet the 
researches of entomologists, following the clue supplied 
by the illustrious Savigny, have shown, not only that 
while differing greatly in details, they are constructed on 
one common plan; but also that other groups, as for 
instance, Crustacea (Lobsters, Crabs, &c.) and ida 
(Spiders and Mites), can be shown to be fundamentally 
similar, In PL 4I have figured the larvæ of an Ephemera 
(Fig. 1), of a Melo (Fig. 2), of a Dragon Fly (Fig. 3), of 
a Sitaris (Fig. 4), of ag Campodea (Fig. 5), of a Dyticus 
(Fig. 6), of a aaa a 7), of a Stylops (Fig. 8), and 
of a Thrips (Fig. 9). these larvae possess many cha- 


racters in common.” The mature forms are resented 
in the corresponding of Plate 3, and it at once 
be seen how considerably they differ from one agother. The 


same fact is also illustrated in Figs. 48—55, where Figs. 
- 48—51 represent the larval states of the mature forms re- 
presented in Mgs. 52—55. Fig. 48 is the larva of a moth, 
Agrotis suffusa (Fig. 52) i ue 49 of a beetle, Haltica 
(Fe 53) ;-Fig. 50 of a Saw Fly, Cimbes XF ig. 54); and 
i a Centipede, Fulws (Fig. 55). 

us then, although it can be demonstrated that’ per- 

fect insects, however much rg! differ in appearance, are 
' yet reducible to one type, the fact becomes much more 
evident if we compare the larvæ. M. Brauer* and It 
have pointed out that two of larvee, which Packard 
has proposed to call the Eruciform and Leptiform, run 
through the principal groups of insects. This is obviously 
a fact of great importance: as all individual Melo&s are 


derived from a form resembling Plate 2, Fig. 2, it is surely 


no rash hypothesis to suggest that the genus itself may 
Be so. : 

Firstly, however, let me say a word as to the general 
Insect t It may shortly be described as consisting 
of ani possessing -a head, with mouth-parts, eyes, 
and antennæ ; a thorax made up of three segments, each 
with a of legs; and a many-segmented men 
with appendages, Into the internal anatomy I will 
i * Wien. Zoal. Bot. 
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not now enter, It will be seen that Plate 4, Fig. 4 re- 
presenting the larva of a small beetle tamed Sitaris, 
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answers very well to this description, Many other - 


Beetles are developed from larræ closely resembling those 
of Meloé (Plate 4, Fig. 2), and Sitaris (Plate 4, Fig. 4) ; in 


fact—except those species the larve of which, as, for- 


instance of the Weevils (Plate 2, Fig. 6), arg ‘internal 
feeders, and do not require legs—we may say: that the 
Coleoptera generally are derived from larvee of this type. 

I will now pass to a second order, the Neuroptera. 
Plate 4, Fig. 1, represents the larva of Chlo&on, a species 
the metamorphoges of which I described some years 
in the Linnean Transactions,* and itis obvious that in 
essential points it closely resembles the ‘form which I 
have just described, 

The Orthoptera, again, the order to which Grass- 
hoppers, Crickets, Locusts, &c. belong, commence life in 
a similar condition, and the same*may also be said of the 
Trichoptera. . ° 

From the difference in external form, and especially 
the large comparative size of the abdomen, the larvæ of 
Lepidoptera (Fig. 48), and of certain Hymenoptera, 
for instance, of Sirex (Fig. 14) and of the Saw 
Flies (Fig. pe) have generally been classed with the 
maggots of Flies, Bees, Weevils, &c., rather than with the 
more active form of larva just adverted to. This seems to 
me, as I have already pointed out, to bea mistake. If 
we look, for instance, at the larva of Tenthredo 
we see the three thoracic ents well 
and the three pairs of legs. 
indeed, give the larvæ a very different appearance to those 
of the preceding type, but in some respects remove them 
still further from the apod, vermiform, larve. The larvae 
of other species belonging to this group, for instance of 
Lyda, have no abdominal prolegs, and well hie 
though short antennz. e caterpillar ifters 
then in its gêneral appearance omng {o lts greater 
clumsiness, but still egsentially agrees with that already 
described. f 

No Dipterous larva, so far as I know, belongs truly to 
this type; in fact® the early stages of the pupa, in the 
Diptera seem in some ts to correspond tothe larva? 
of other Insect orders. « The Development of the Diptera 
is, hofever, as Weissman f has shown, very abnormal in 
other respects. rd, ' 

Thus then we find in many of the principal groups 
of insects that, greatly as tbey differ from one another 
in their mature condition, when they leave the egg 
P OEE Dan aera ented thorax, 
with three pairs of legs; and a many-jointed abdomen, 
often with anal a Now is there any mature 
animal which answers to this description? We need 
not have been surprised if this type, Mirough which 
it would appear that insects must have passed so 
many ages since (for winged Neuro have been 
found in the carboniferous strata) had long ago become 
extinct, Yet it isnot so. The int genus Campo- 
dea (PĦ 3, Fig. 5) still lives ; it inhabits damp earth, and 


marked, . 
e abdominal prolegs, - 


closely resembles the larva of Chloëon (PL a, Fig, 1) i 


constituting, AAE L es an 4, 
ocqirs in many orders of insects. It is true that the 
mouth parts of Campodea do not resemble either the 
Hite Je Gascony form which prevails among the 
(o) eoptera, Orthoptera, N tera, Hymen 
tera, and Lepidoptera; or the metae iye efo the 
Tomopeas and Heteroptera. in however, not the 
ess interesting or significant on account, since, as I 
have elsewhere endeavoured to point out, its rani parts 
are mtermediate $ between the mandibulate and haustillate 
mahar ch seems to me highly significant. 
t seems to me, then, that there are good grounds for 
* Linnean Transactions, 1865, vol. xxv. 
xdr, i 
| Moone ris Pa Wi, 
Lineman Journal, y. xi, r 
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considering that the various types of insects are descended 
from ancestors more or less resembling the genus Cam- 
podea, with a body divided into head, thorax, and abdo- 
men; the head provided with mouth- eyes, and one 
pair of antenna, the thorax with three pars of legs, and 
the abdomen, in all probability, with candal appendages. 

If these yews are correct, the genus Campodea must 
be regarded’as a form of remarkable interest, since it is 
the living representative of a primseval type from which 
not only the Collembola and Thysanura, but the other 
great orders of insects have derived their origi 

This ancient type may possibly have beensederived from 
a less highly ieee one, resembling the modern Tar- 
digrades, a (Fig. 56) smaller and much less highly 
organised being than Campodea, which has been succes- 
sively placed among the Acari and the Rotatora. It 
possesses two eyes, baled pairs of legs, and one 
at the posterior end of body, giving it a curious re- 
semblance to some Lepidopterous lar¥e. © 

These legs, however, as it will be seen, are reduced to 
mere projections. But for them, the Tardigrada would 
closely resemble the vermiform larva so common 
among insects. Among the Coleoptera, for instance, the 
a TE occurs in the weevils; amêng Hymenop- 
tera in the Bees and Ants ; among Diptera it is general 
Among Trichoptera the larva early acquires the three pairs 
of legs, but as Zaddach has shown,* there is a stage, 
though it is quickly passed through, in which the divisions 
of the body are indicated, but no trace of legs is yet pre- 
sent, Indeed, there appear to be reasons foreconsidering 
that while among Crustacea the appendages appear be- 
fore the segments, in Insects the segments precede the 
appendages, although this stage of development is very 
transitory, and apparently, in some cases, altogether sup- 
pressed. I say “apparently,” because I am not yet 
satisfied that it will not eventually be found tp occur in 
all cases. Zaddach, in his careful observations of the 
embryology of Phryganea, only once found a specimen in 
this stage, which also, according to the researches of 
Huxley, t seems to be little more indicated in 
Aphis. It is therefore possible that in other cases, when 
oo such st#f has been observed, it is not really absent, 
but, from its transitoriness, has hitherto escaped 4t- 
rention, 

Fritz Muller has expressed the opinion f that this ver- 
miform is of comparatively recent origin; he sa 
“the ancient insects a roarhed more nearly to the 
existing Orthoptera, and perhaps to the wingless Blat- 


dde, to any otheðorder, and the complete meta- 
norphosis of the Beetles, idotera,. &c. is of latet 
origin.” “There were,” he adds, “ perfect insects before 


arvæ and » “This opinion has been adopted 
Mir, Packirl 6 in his Pinneyelerical Studies on Hen! 
wdous Insects.” 

M. Brauer|| also considers that the vermiform larva is 
« more recent type than the Hexapod form, and is to be 
egarded not as a developmental form, but as an adapa- 
ional modification of the earlier active hexapod type. 
roof of this he quotes the case of Sitaris. 

eee owever, the peculiar habits of this 
cenus, to which I have already referred, and that 
he vermiform type is altogether lower in organi- 
vation and less differentiated than the Campodea 
orm, I cannot but this case as exceptional ; 
«s one in which the development has been, so to 
ay, “falsified ” by the le for existence, to use an 
xpression of Fritz Muller’s, and which therefore does not 
«uly indicate the successive stages of evolution. On 
the contrary, the facts seem to me to point to the con- 
lusion that, though the grublike larvee of Coleoptera, and 
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some other insects, owe their present form mainly to the 
infiuence of external circumstances, and ially also to 
atavism, still the Campodea 1s i derived from 
earlier vermiform ancestors. Nicolas Wagner hak shown 
in the case of a small gnat, allied to Cecidomyia, that 
even now, in some instances, the vermiform ļarvæ retain 
the, power of roduction, Such a larva ( for 
insthnce, Fig. 57) very closely resemblgs some of the ~ 
ey ar sch for instance, as Albertia or Notom- 
mata ; these differ gen possessing vibratile cilia, 
There is, however, one feces ag (Fig. 58}—in which 
there cite ape altogether absent, and which, though re- 
sembling Macrobiotts in many res , differs from that 
genus in being entirely destitute of I have never met 
with it myself, but it is described by Dujardin, who found 
it in a ditch near Paris, as oblong, vermiform, divided 


into rings, and termingting posteriorly in two short conical 
appo ge The jaws are not e those of the larve 
of Flies, and indeed many naturalists meeting with sucha 


creature would, I am sure, regard it as a small Dipterous 
larva ; yet ie pce figures a specimen containing an egg, 
and seems to have no doubt that it is a*mature form.* 
JOHN LUBBOCK 
(To be continued.) 





AMERICAN SCIENTIFIC EXPEDITIONS t 


“TEE present year will be pee. characterised 
in the history of the United States by the number 
of scientific expeditions, thoroughly equipped in every 
ect, and fitted out for exploration in various regions 
of the great West ; and although most of them have been 
already referred to in our columns, it may be well to 
recapitulate them in geographical order. The most 
northerly is the International Northern Boundary Com- 
Mission, which is intended to survey the line of the forty- 
ninth parallel, from the Lake of the Wods to the crest of 
the Rocky Mountains. The survey of the eastern section 
of the northern boundary of the United States was com- 
pleted many years ago by Colonel J. D. Graham and 
others, and that of the western section, from the Pacific 
coast to the Rocky Mountains, was brougt to a close in 
1860. The middle section, as was the western, is in 
charge of Archibald Campbell, Esq, of Washington, as 
commissioner, with Major Twining ag chief engineer 
officer on the part of the United States. Dr. Elbott 
Coues, of the army, the well-known naturalist, accom- 
ies the expdlition in that capacity, and the work will 
e done in connection with a party, equally well 
equipped, detailed by the British Government. , 
The labour of this Commission was begun in 1872, con- 
isting in the examination of the line from the Lake of 
Wi to Pembina, this village being the starting-point 
for the present year, * ~~ 
The next expedition is that along the line of the 
Northern Pacific Railway, and will consist of a body of 
about 2,000 troops, under the immediate command of 
Colonel D. N. Stanley. This will concentrate at Fort 
Abraham Lincoln, on the Missouri, now representing the 
western terminus of the Northern Pacific Railway, and 
its route will be westward toward and across the Yellow 
Stone River. This large force is intended to keep the 
Indians in check, and prevent any interferences on their 
part with the location and construction parties of the 
railway. In view of the fact that this expedition passes 
through a rich but little-known country, abounding in 
objects of natural history and zoology, the president of 
the National Academy of Sciences memortalised the 
Secretary of War in reference to the appointment of a 
A (Ann. des Scl Nat 1831, 
of the interesting genus whieh theso two eminent matu ahta 


unite Ín regarding a» intermediate be ween the Annelides andthe Cruwaices 
+ Communicated by the Smentufic Ed.toe of J/arpes's TFeckly. 
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corps of scientific mén to.accompany it ; and this com- 
munication being favourably received, a number of gentle- 
men were duly commissioned. Some of these, however, 
su tly found themselves unable to carry out their 
intention ; but finally an organisation was enple a 


with Mr, J. A. Allen of Cambri as Foolen 
Lionel R. of New York, as mineralogist digo 
logist ; Mr. Pywell, of Washington. t as + oh 
grapher ; Mr. , of Cambridge, as 


zoological and FR TT C. W. Bennett 
as general assistant. Thes tlemen have been com- 
mended especiali epena to de: kind attentions of General 
Sheridan and Colonel Stanley, and ewill receive every 
facility possible for carrying on their work. 

The next expedition is that of Prof. F. V. Hayd 
who continues the work upon which he has been 
for so many years. His starting-point is Denver, and the 

ion to be explored lies south of the fortieth parallel of 
latitude, and extending from Green River on the west to 
the eastern base of the Rocky Mountains. He expects 
to occupy several successive years in p toward 
a Mexican Esc inks The expedition has been divided 

pe bee atk each with its commander. The 


topographical and work is under the 
fae of ee E er, so well known in 
ie a with Clarence Rings ‘explorations: Some 


ying the expedition are Dr. 
ME Manin ‘geologists, and Mr. J, 


The next a en fis geogra hical er of arrange- 
ment is that.of Lieutenant George oe in con- 
tinuation of the labours of several eerie This 
expedition will be dividéd into eld parties, 
‘one of which a be dgain eabaivided, eer onde four 
astronomical and triangulation parties, œ I, 
under charge of Lieutenant Wheeler himself, will operate 
in portions of New Mexico and Arizona, and will be 
accompanied by Mx? G. K. Gilbert as chief” popei and 
Dr, Oscar Loew as assistant geologist. No. 2, 
under Lieutenant Hoxie, will be accom ied by Me E 
E. E, Howgh a geologist dad Mr H. W. elan aa TaT. 

move from Salt Lake to Camp 
Wingate, Fifty through portions of New Mexico and 
Arizona, 


, under Lieutenant Sa a 
Marshall, with Prof J. j. Stevenson as geol 
mineralogist, and Dr. J. 


F.M. "gales and and*Mr: 


Rothrock as medi 

and naturalist, will move south-west from Denver doen 
to Wingate, and explore also a portion of New Mexico 
and Arizona. 

The fourth, or triangulation party, will start from Santa 
Fé and carry. La of triangulation west to the 
meridian e, and thence south to the 
Mexican ee The astronomical party will be 
Wena ol te oa the Dem J.H. Gee ORAT 

second will fe on the Denver and Santa Fé lin 

-F. Kampf, observer; the third will been the Talon 
Pacific ka the Central Pacifc Railroad lines, with 
Wiliam W. Maryatt as observer ; and the fourth party at 
Ogden, with Prof. H. B. Herr as observer. Here an ob- 
servatory will be constructed for receiving signals from 
communicating stations, with a view of esta ing differ- 
ences of longitude. 

The tion of Majot J, W. Powell on the Colorado 
River, in Utah, comes ae order, this gentleman being 
now occupied in is work and preparing his re- 
pn in compliance wi PE of Lata ‘Major 

owell had been several years in this region, and has al- 
ready constructed,a, map af wonderful interest and great 
ee In connection. with his work he has made a 
Ma? Maal ethnological collection relating to. the „Piute 

jang. 


- The explorations of Mr. Clarence 
engaged for several years in the survey o 
fortieth parallel, will, it is understood, 


p> 


z who his” been 
the line of the 
completed during 


are 
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the present season by reviewing some ortjons of the route 
pape expediti under : yo wil? also 

The engineer on. Captain fones 
proceed from Cheyennetalo Wid River Mountains 
to some point on the Upper whines and will be accom- 
panied by Dr. Parry. the well: or tanist. It is also 
understood that a large Government will start from 
Fort Ellis and proceed eastward, and form®part of the 
Yellowstone ition already referred to. 

The exploration of Alaska will a eae in 
behalf of the Coast Survey by Mr. William H. Dall, who 
has already proceeded to the Aleutian Islands, with a 

view of preparing g,@ proper chart -of the same, and espe- 
cially of selecting a suitable Jan -place for the pro- 

Pacific Ocean cable. The la of Mr. Henry 

Elliott and Captain Bryant in the islands of St. Paul 

and St. in Behring Sea, will, it is hoped, be as 
productive as in 1872, 

Nearly all tha pasties ee to, w 
pared for prosecuting the et a ies peoga ei, 
and astronomical service, are accompanied by competent 
geol botanists, and zool , and there is reason 

eve that the amount o material which will be 
oeaiei by hem to the National Museum will exceed 
in magnitude and value that of any previous year since 
its establishment in 1857. 








e NOTES 


SITAT a meeting of the Geographical Society on Monday even- 
ing, Sir Bartle Frere, who was in the chair, intimated that the 
Queen had been graciously pleased to grant a pension of 300%, 
x year to Dr. Livingstone. We are glad to sec that the daily 
ee oe ee eee 

try gift a man who has spent his life in the disinterested 
service of Mis country and of humanity: he has surely 
earned something more handsome. Sir Bartle Frere read a 
letter from Dr. Kirk, which stated that the East Coast Ex- 
pedition was getting on well, and that its members were 
in good health. Dr. Vie ee ee 
succeeded in traversing the wet country, 
oo 
Lieutenant Murphy and Mr. Moffat were understood to be 
following. His ‘arrival had done much for the assistance 
of the expedition. No further news had of late been re- 
ceived of the expedition, a circumstance regarded by Dr. Kirk 
in a favourable sense. A letter fron Lieutenant Grandy, from 
the Western Expedition, wes then reed. In this communication 
the writer, in giving an account of the progress of the expedition, 
stated that the men were all well, and that the climate was de- 
liclously cool, 

THERE will be an Election to Five Scholarships at Jesus 
College, Oxford, on Tuesday, October 14. The annual valus 
of the Scholarships is 804, and they are tenable to the close of 
tho twentieth term from the Scholar's- matriculation. Candi. 
dates must not on the day of election be full twenty-four yearr 
old." One of these Scholarships is an Open Scholarship. It will 
eee according to proficiency in Physical Science, combined 

the Classical attainments required by the Uniyernity. The 
Examination for this will commence on Tuesdey, October 4, 
and it will be held at Magdalen College in company with tha! 
for a Magdalen Demyship and a Merton Post-Mastership, 
Papers will be set in Chemistry, Physica, and Biology; and am 
opportunity will be given of showing a knowledge of practical 
work in Chemistry and Biology. Candidates for this Scholar. 
ship, if not otherwise admitted to the Examination, are requested 
to call on the Principal of Jesus College, on Monday, Oct. 67 
and if so admitted, to call upon him on any day in the same 
week,"and to bring with them certificates of age and of pasi 
good conduct 
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THERe will be an election to a Fellowship in Natural Science 
at Magdalen College, Oxford, m October next, the holder of 
which will not be required to take Holy Orders. The exami- 
nation will be held in common with Merton College, preference 
belng’given to proficiency in Biology, the College reserving to 
themselves the power of taking candidates in any other branch 
of Ni Science if it shall seem expedient to do Bo. 
Candidates must have passed all the exammmations required by 
the University of Oxford or University of Cambiidge for the 
degree of Bachelor of Arts, and must not be in possesion of 
any Ecclestastical Benefice, or of any Property, Government 
Pension, or office tenable for life, or dunng good behaviour (not 
being an Academical office within the Univermty of Oxford), the 
clear annual value of which ahall exceed 230. They must also 
produce testimonials of their fitness to become Fellows of the 
College as a place of religion, learning, and education, and 
these must be sent to the President on or before Monday, Sept. 
29. Candidates are ired to call on fhe resident on Monday, 
Oct. 6, between the hours of 3 and 5, or 8 and 9 p.ar. The exa- 
mination will commence the following day. 


Dr. James BorrouLry, B.A., D.Sc, F.CS., has been ap- 
pomted to the Science Mastership of the Taunton College 
School. The liberality of two or three munificent friends has 
enabled the headmaster to place,the science teaching on a new 
and enlarged footing. Science has been tanght ın the school 
unce 1865 with imperfect instrumens, accommodation, and 
teaching power, yet with sufficlent thoroughness to pass many 
pupils in the London Matriculations and in the'scientific pornon 
of the Oxford Local Examinations, The apparatus will now be 
largely increased, a temporary but efficient laboratory is about to 
be erected, and a scienco master of the highest reputation has 
been secured. . 


‘THE fine specimen of the Octopus brought to the Brighton 
Aqnarinm from the French Coast in April lest and suspected at 
the time by Mr. Saville Kent to bea female, hos just verified 
ths anticipation by depositmg numerous eggs. The pontion 
_ Mlected by the creature for their lodgment “is most opportune, 
the ser usters being attached to the rockwork, close to ono 
another, within a few inches of the froht glass of its tanks thus 
affording every facility for their observation to the general 
public, and enabling the officers on the Naturalist’s Staff to 
watch their progress towards maturity from day to day. The 
egga were deposited on Thursday last, the 19th inst, since which 
time the parent has viglantly guarded them, usually encirclmg 
and partly concealing the whole within a cou of one or more of 
her snoke-like arms, and vigorously repelling the nea: approach 
of any of her comrades in the same tank. Like those of the 
Argonaut or Paper Nautilus, the eggs of the Octopus are of 
small sire compared with the ova of other Cephalopoda, the 
individoals belng no more than one-eighth of an inch in length, 
of oval form, and are crowded round a central flemble stalk 
two or three inches long. A doren or more of these compound 
clusters, each including over a hundred eggs, represent the 
number already deposited by the female Octopas in the Bnghton 
tanks. The mate of the intereting pwent i a fine fellgw 
brought from the Cornish Coast last February. On the amval 
of his fair companion he unmediately vacated bis oyster grotto 
in her favour and for many subsequent days lavished upon her 
the most assiduous attention, 


Ma LIVINGSTONE STONE, the Assistant Commissioner on 
the part of the United States, has been engaged for some time 
past in collecting fresh-water fishes of various species to be 
transported to Cabfornia, for the purpose of introducing them 
into the rivera and pends of that State. For this purpose he 
had sent to him acar of the Central Pacific Railway, which he 
has had fitted up properly for this object, At one end of the 





carisa plank pond, lined with holdmg four tons of 
waer, over which are berths for Mr. Stone and his assistants. 
The rest of the car is occupied with smaller tanks, and a reserve 
of sea and fresh water, household and commissary supplies, &c, 
Among the species that Mr. Stone carries with him, mm the form 
of partly hatched eggs or young, are shad, cat-fish, yellow perch, 
pran or glass-eyed perch, cels, lobsters, and the like, and 

ere ıs every reason to believe he will in transfering 
hus freight withont materjal los. If he accomplishes his object 
of placing these fish in the fornia waters, there is every 
Teason to expect them to constitute before many years an ım- 
portant addition to, the food resources of the State. 


Mr. BENTHAM’S Anniversary Address to the Linnean Society, 
jest printed at the request of the Fellows, deals chiefly with 
the progress of physiological botany during the past year. He 
refers especially toe Strasburger’s investigations of the foral 
structure of Coniferee and Gmnetacese, and to the genealogical 
theory by which that botanist makes the Conifers the parent race 
from which the Goetacew have directly descended, these again 
having engendered the higher Dicotylegons. Thus theory Mr. 
Bentham considers to rest on very slender grounds, preferring the 
hypothesis that the Gnetaceas have remained the least modified 
from the common stock, the Conifer having undergone a 
greater progressive change in one direction, the total sepaation 


of the sexes, the Dicotyledons a greater advance in ance 


direftion, the increasing complexity of the floral development. 
Haeckel’s conjectural pedigree of the Calcisponges is also 
criticised. 

THE ‘session extraordinaire” of the Botanical Soclety of 
France will be held this year at Biussels under the auspices of 
the Royal Botanical Soclety of Belgium. ‘The session will com- 
mence by a meeting at the Botanic Gardens, Brussels, on 
July 9, at 9 A.aL Excursions will be made to the botanical 
establishments at Brussels, Ghent, Igége, Antwerp, &c.; as 
well as4to the grotto of Haux, the marshes of Ilasselt, &c. 
English botanists are especially invited to take part in this 
meeting. The districts to be visited are stated to be of unusual 
interest (rom a botanical point of view. 


THE subscriptions to the Sedgwick memorial give promise 
that a handsome museum will be erected to his memory. The 
amount already promised is very considerable. The Chancellor 
of the University, the Dake of Devonshire, heads the list mith a 
donation of 1,000/, The High Steward, the Earl Powis, contri- 
butes 200%. ;8the Prince of Wales, 100 guimens; the Vice- 
Chancellor., Dr. Cookson, the two representauves in Parliament, 
the Right Hon. S. H. Walpole and Mr. Beregford Hope, as 
well as a large number of other gentlemen give 100. each, The 
Earl of Derby hes promised 200/,, Prof. Selwyn, 50o. ; the 
Master of Trinity College, 20%. ; Prof. Lightfoot, zoo¥, 


THE Royal Horticultural Society’s Show at Bath was opened 
on Tuesday, and continues till Satuday. 


Tue official report of the Secretary of the U S. Navy, re- 
specting the Arciicexplonng ship Aovaris, dlspels the suspicions 
respecuny the manner of Captain Hall’s death, and shows that 
the reparation of the crew was accidentel, but does not account 
for the failure of the Ableris to reacue the men on the ice. Im- 
portant scientific results have been obtained. The supposed 
open Polar Sen proves to hea sound opening into Kennedy 
Channel, with an inlet on the east, probably marking the 
northern sbore of Greenland. The Tress, which has been 
purchased by the Navy department for the relief expedition, will 
start early m July. 

Tue Council appointed at the Conference of the Trades 
Gnild of Learning, recently held at tho Soclety of Arts, met on 
Saturday last. Amongst other business transacted it was resolved 
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thet In addition to various eminent men, the following, as 
representatives of Hterature, science, and art, be invited to be- 
come vice-presidents of the: guild :—Prof Huxley, Sir Francis 
Grant, Mr. Alfred Tqnqyson, Dr. W. B. Carpenter, Prof. Tyn- 
dall, Sir Antonio Brady, Lord Lyttelton, Mr. -Thomas Hughes, 


BLP., Mr. J. A.’ Froude, and Sir Sterndale Bennett. It was. 


farther resolred that Se A bee E Se EY ey 


bers be one upwards, and for associato members 
guinee or upwards ; application. be made for dons- 
tions to moet tho preliminary and to furnish an income 


. until the society is self-supporting; and that a prospectus of the 


objects and plans of the society should be issued as soon as 
possible. : 


COMMODORE SELFRIDGE has returned to the Navy Depart- 


ment at Washington, bringing with bim the materials for pre-. 


senting a detailed report of his exploration «pon the Isthmus. of 
Darien during the past winter in reference to the construction of 
an inter-oceanic ship-canal. -The result of his inquiries has been 
much more favourable than was anticipeted, and it is now esti- 
mated that only twenty-eight miles of canal need be constructed, 
the remainder of the distance consisting of the perfectly navi- 
gable waters of the Atrato; Doguado, and Napipi rivers, A 
tunnel will st{ll-be ‘ v4 Sty. catimated -on a previous 'ex- 


neceMmary, 
amim piraton, Pat this wi only require to.bothren miles in length, 


of five, and it is esttmated that the qutire distance cga be 
completed at a cost of less than 70,000,000 dols Twenty-two 
miles of the canal are over an almost level plain, and only nine 
locks in all will bė needed. 


We have just received Hie first number of the Bulletin, or 
Proceedings of the Society of Natural History of Buffalo, New 
York, Four similar numbers are to be iseudd each year, with œ 
few plates. Tho number before us is solely occupied by the 
work of Mr, Ang. R. Grote, who contributes four papers 
describing new North American Moths, and giving catalogues 
of the Sphingidae and Zygaemidae of North America, followed 
by conclusions~drawn from a study of the genera Hypena, and 
Herminia. 


SINCE the diffracgon spectrum differs from‘ a prismatic spec- 
trum of the same length,in having the les refrangible rays more 
widely ‘dispersed, it some time ago iuggested itself t6 Prof. C. 
A. Young that a so-called gitter-Wafte or ‘' grating ” of fmo lines 
might advantageously replace the prisms in spectroscopes de- 
signed for the observation of the solar prominences through the 
C lime, Having recently obtained one of the gratings 
ruled upon speculum metal, having s. ruled ‘surface of something, 
more than a square inch, the lines being spaced at intervals of 
vire Of an inch, he combined this with the collimator and tele- 
scope of a common chemical spectroscope, thus getting an instra- 

‘arnishing a spectrum of the first order, in which the D 


"ines are about twice as widely separated as by the flint glass 


prism of 60° belonging with the original instrument, In 
the neighbourhood of C the disperson is nearly the 
mmo as would be gtven by four prisms, Tho spectra 
of the higher orders are generally not so well seen on 
account of their overlapping¥each other, but fortunately 
with one particular adjustment of the angle between“the collima~ 
tor and telescope, the C Hnes in the spectrum of the third order 
can be made to fall in the vacant space between ‘the spectre: of 
the second afd fourth orders., On applying the new instrument 
to the equatorial, Profs Young- found that in the first order 


- spectrum he could easily isco the bright chromosphere lines 


C, Dy and F ; he could also, though with great difficulty, make 
out Hy: (796K). On opening the alit the cutline’ of the thro- 
mosphere and the forms of thé prominences were well seen, 


: 1+. both in the spectra of the first and third order. The grating is 


a E O a tee 


a 
a 


’ 


“by those who have loggt time 


if similar ruled plates can be furnished by the opticians at reason- 
able prices and of satisfactory quality, it would eem that for 
observations upon the chromosphere and prominences they might 
well to some extent supersede prisms. x 

-ETER Eleventh Annual Report of the Free Libraries Com- 


“mittee of Birmingham is very carefully drawn up. It contains 


solno ‘valuable analytical tables showing tho average numbers 
of those who dally take advantage of the library, the ages of 
the readers, their occupations, along with the number of 
volumes issued to readers of each occupation, and tables show- ` 
ing the books mogt in demand. From the latter item we are 
glad to sec that scienco in its various departments comes in for a 
very fair shere of attention, In April 1872 the Reference 
Library and the Art Gallery were thrown open to the public 
on Sunday afternoons, and to judge from the statistics, the 
Privilege has been taken advantage of, especially 
the week for mental 
improvement. r 

IN the last number of the Feurnal of the Statistical Society is 
an interesting paper by Mr. F. Galton, F.R.S., on the Relative 
Supplies from Town and Country Families to the population of 
future generations. ® Mr. Galton took for the purpose of com- 
parison, from the censas returns, 1,000 families belonging to 
Coventry, in which there are various industries, and where the 
population is not increasing, and 1,000 families from small agri- 
cultural parishes in Warwickshire. After careful comparison 
and calculation, based on ascertained data, Mr. Galton concludes 
that the rate of supply in towns to the next adult generation is 
only 77 per cent., or, say, three-quarters of that in the country. 
In two generations the propoition falls to 59 per cent., that is, 
the adult grandchildren of artisan townsfolk are little more than 
halfs numerous as those of labouring people who live in 
healthy country districts, 


Tux Reports and Proceedings for the ydr 1872-3 of the 
Miner’ Association of Cornwall and Devon, contain some good 
papers, mostly of a practical nature, in connection with mining. 

We have réceived the Monthly Notices of ande 
proceedings of the Roygl Society of Tasmania for 1870, 1871, 
and fhe half of 1872. A great part of them are occupled with 
valuable meteorological observations and statistics, and from the 
Teports of the society's meetings and the numerous papers printed. 
in extenso on subjects connected with all departments of science, 
we judge the society to be in a healthy condition, As might 
naturally be expected, many of the rs are devoted to the 
practical aspects of science, to pisciculture, arboriculture, agri- 
culture, the rearing of aheep, &c. 

We would recommend to anyone visiting Derbyshire, espe- 
cially the district around the Peak, Mr. Batew’s little “ Hand- 
book to Castleton and its Neighbourhood,” containing very fall 
and well-compacted information. on all the places of interest 
around. Thero is a useful sectlon on the geology, mineralogy, 
and botany of the district, and we believe that Mr. John Tym, 
of Castleton, the publisher of the book, well known as a geolo- 
gist, will willingly give anyone who calls at his shop, informa- 
tion on the'natural history of the district. 

` Wr would recommend to all Londoners who are at a loss how 
to spend an occasional holiday to procure the summer edition of 
Mr, Henry Walker's ‘‘ Half-Hollday Guide,” which is wonder- 
fally cheap coosidenng the quantity of matter it contains, It 
would take a few summers of half-holidays to exharst all the 
charming resorts around London he describes. The book also 
contains much useful information for the botanist, geologist, 
omithologist, entomologist, and microscopist, as well as with 
regard to various sports. . Mr. Walker should, however, cease 
to quote so much irrblevant vorse, 
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Tux following additions have been made to the Brighton 
Aq@arium during the past week :— Two Puffins (Fratercula 
arctica) ; small Crocodile (Crocostfrs sf.) from Sumatra, pre- 
sented by Captain Murray ; Bass (Zedrax lupus); Black Bream 
(Cantharus lineatws); Streaked Gurnerds (Trigla Limerta); 
Mackerel {Scomber scomber); Lampfish (Cyclopterus Tum pws) ; 
Grey Mullet (Augl capito); Ballan Wrasse (Labrus marnlatus); 
Flounders (Pleuronectes ferus), fresh-water variety, presented by 
F. J. Evans, Easg. ; Herring (Clupea harengus); Conger Eels 
(Conger vnigaris); John Dorée (Zeus faber); Sea Horses 
(Hippocampus ramulosss) from the Medrtefranean; Octopus 
(Octopus vulgaris); Oysters (Ostrea edulis); Zoophytes (Aerinolada 
dianthus), (Sagartia nivea), (S. wuniata), (Alcyonium digitatum), 
( Tuhidaria indivisa). 


Tux additions to the Zqplogical Society’s Gardens during the 
past week include a Dormouse Phalanger (Dromercta nana) from 
Tasmania, presented by Mast. W. F. Stratford ; a Coati, brown 
variety (Nasma natica) from S. America, presented by Mr. G. P. 
Crawford; a Lion (Felis læ) from Africa, presented by the 
Hon. M. E. G. Finch Hatton; a Rhesus Monkey (Afacacus 
erythrens) from India, presented by Mr. eJ. C. Freeman; a 
Tasmanien Rat Kangaroo (Hypsigrymuns cuniculus), presented 
by Mr. J. Shelton; a Gamnet’g Galago (Galago garadti) from 
E. Africa, presented by Mr. Bartle Frere ; two horned Lizards 
(Phryrosoma cornutum) from Teas, presented by Mr. W. L. 
Booker; a Clifford’s Snake '(Zamens chifordn) from Cairo, 
presented by Mra, E. Liveing ; a black Stork (Comia ngra), two 
white Storks (C. alba), ands a Spoon-bill (PYafales leucorodia), 
purchased ; a red Kangaroo (Macropus rufus), and a Fallow 
Deer (Dama vulgaris), born-in the Gardens. 











SOCIETIES AND ACADEMIES 
Loxpon ° 


Royal Society, May 15.—‘' On the H 
Rotation i» vacuo.” By Prof. Balfour 


K Hse Prof. P. G. Tait, M.A. 


In two communications to" this Society, we gave an 
account of some experiments which we had made np the 
heating of a disc rotation in vacuo, In these experi- 
ments the increase of radiation of the heated disc was observed 
by means of a delicate thermopile and galvanometer. Three 
alminium discs of various thicknesses and one ebonite disc 
were used, and the reswlts derived from the experiments were as 


of a Disc by 
tewart, M.A, 


follows :— 
(1) The heating effect observed appeared to be independent 
of the density , and of the chemical constitution of the residual 


sir and vapour surr oundmg the discs 

(2) The quao of heat developed under similar circum- 
stances of rotation Hire noemi disc 8°05, 375, “025 of 
an inch in thickness respectively appeared to same, inas- 
much as the relative thermometric effect for these discs varied 
inversely as their thickness, , 

(3) Besides the heating effect alluded to in (1) and (%, there 
was found to be res che racm had bea eros madea 
sinctly temporary effect, sometimes in direction of heat, 
sctedies ia that of cold, owmg probably to the arian, 
or evaporation of small quantities of aqueous vapour; but 
effect was only noticeable during rotation, disappearing the mo- 
ment the motion was stop ped. 

In June 1871 the expe riments were resumed. In the mean time 
theapparatus had been fitted with an arrangement working h 
a barometer-tube, by means of which, pitead o! uation fo - 
ation, the disc itself after rotation, be ta abt means 
of the pile, which could be brought up toit and ithdrawn. 
By this means a much larger effect might be obtained, and it 
became possible, by the adjustment, to find according to 
what law the bent-effect varies with the distance from the 
centre. 

These experiments were conducted in the following manner : 
The disc was frst of all tapped before rotation several times ; 
nt each tappmg the momentary swing of the needle was re- 
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corded, and the mean of the readings was 


regarded as indi- 
cating the state of the disc with respect to heat. > 
The disc was next te after rotation, and the difference 


between. the ore and afler was taken as indicating the 
in the state of the disc produced by rotation 

The results derived by tapping an ebonite disc were found to 
be very different from the radlation-results, indkmuch as in the 
former the effect of the pressure and quality of the residual air 
is very apparent, while ın the raduation- it is hardly per- 
ceptible. A probable exp. on of this will be given aher 
wards, but in the mean time, in view of these results, it has been 
thought ient to discuss them quite independently and by 
themselves, with the view of ascertaining whether they can best 
be explained by a fas-effect alone, or whether they likewise indi- 
cate a residual effect independent of gas. 

With this object calling A B the results at and AY let us 


take (A+ (6) as representing the thae efet at a pressnie 
of y in due to whatever cause or causes. | We thus obtain 
Dry hydrogen Dry ar. Dry carbonic acid 
Whole effect at Ww . . 9'5 250 240 
Again, let us suppose that (A) -— (B) denotes the gas efect for wy 
u., and we obtain ay ae 
Gas-effect at yy š 40 300 180 


Finally, let us regard as nĒknows residual efect the difference 
the whole affect and the gas-effect, and we obtain 


° Residual effect 5'5 5'0 60 

Similar ents with the same galvanometer were made 
with a disc of cartridge-paper, of which the pores were filled 
with solid paraffin. . 

Tieating these results in the same manner as those of the 
ebonite disc, we obtain :— 


Whole effect (3) 250 450 435 
Gas-effect (qh). 40 200 230 
Rendual 21°0 25°0 20°5 


Now, if we suppose that there is onl} one effect due to gas, t 
follows :— 

(a) Thet fhe proportion between the effects due to the various 

imented on (and all of the same pressure) is never. 
fices diferent for the two discs. 

(8) That the proportion (for the same dif) between the effects 
due to the various gases experimented on is different according 
to the pressure. 

If, however, we su that there are two effects, one of 
which is independent of the residual we find :— 

(a) That, as regards the gus-efact, the p between that 
due to the gases ia nearly the same for both discs, Thus 
in the ebonif® disc we have 4, 20, 18, while in the paper disc we 
have 4, 20, 23 as representing the gas-effect for the various 


gases. . 

(8) That the residual effect in either disc is nearly the mme for 
the various gases, Thus in the ebonite disc we have 5'5, 5'0, 
6°0, while in the disc we have 21°0, 25°O, 20°5 as repre- 
senting the residual effect for the various gases. = 

The results are thus much more simple on the hypothous of 
two effecta, one of these being independent of the residual gas, 
than on the hypothesis of only one effect. 

It was next endeavoured to ascertain whether these two effects 


“were differently influenced by a blind, and it was found that the 


p rtion between the two effects is greatly altered by the blind, 
bo that while the hydrogen efect is not much stopped, the other 
is diminished very considerably ; it was therefore concluded that 
tho residual effect is not much altered by a chamois leather 
blmd. 
It was ed to us by Prof. Helmholtz that it would be 
desirable to ascertain whether any difference was produced in 
the results by loading the disc on one side; for If these 
results be due to vibration, it might be supposed that they would 
be affected by this means. 

It has been seen that the residual effect obtained from a disc 
ee ee ee ee ax that 

an uncovered disc ; this appear to usto be against 

the vibration h esis. 
~- Inane t made the disc was covered with a chamois 
lesther blind with a segment cut out. i 


Dry hydrogen. Dry air, Dry carboak arnam 


~ 





From a meen of two sets of 
dis cox cane doe no aay nao ho 
ee ae eee 


Se 
redults, 


It was covered with a` chamols lesh ‘tied into holes 


ee Te eens Ero. pea ol diferak aba 
out. The gave (for an atmosphere dry 


in A 54, tapping in B-56,” ead We ea 
irda) tapping A g 53 as the heat-resalt.o: All thete 
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x -Effect for A hyd. Effect for +A ai. 
Thin disc ... (22 priest ea 228 (10 Seema). 
Thick disc... (20 obserranons). ‘103 (10 observations), * 


Now, allowing for errors of ex t, we seo that the rest- 


cut | dual, as well as the gas-clfoct, is reduced to about one-half for 


the thick disc. 
Q an t of « similar nature gure thy effect for 
Wy hyd. in an ebonite disc of ay in. m thickness = 33 against a 


experiments appiresly combine tò prore tbat the, réalt is not ‘result = 55 for the thin ebonite disc, Unfortunately it was 


due to 
Our next 


were resident in the same particles of the disc ; and for this purpose 
the ents made immediately after rolition were compared 


with those made one minute afterwards. Le 


The experiments aviabie for this pur; bre so nutmerous. 


pose 
that they can bear splitting into two portions, in each of which: 


the same result is seen. 


Thus we have for an atmosphere of wy dty hydrogen, and as 
the mean of 30 individual com 
1'305: pe 


Effect at first : Effect one minute after :: 
~ also, as the mean of 22 individual comparisons, we 
proportion of 119; levies tho Mada ofthe whole we oon 


1'2 
‘Treating in a similar manner the observations made with an 
Sicha dance: + fy alr, we obtain f 
As the mean of 25 comparisons PAN 147: 0, 
ae, As the mean of 21 comparisons ............ gli ty 
while as the mean of the whole we obtsin 1'44 : I. e 


: Ra ge ion ge peer oe 


We therefore conclude that the residual effect is less diminished 
during the interval of one minute than the gas-effect. 

Wo next made experiments with two aluminram discs 05 and 
2025 of an inch in thickacss vely, These discs were covered 


on both sides with a coating of lampblack apphed by negative 


photographic 
From these experments it was concluded that there are two 
‘offects which aro differently distributed over the particles of the 
disc, ` 
It also appeared that the effect for% hyd. which may be 
to represent tfe residual ‘effect, and that for A byd, 
+y air, which may be supposed to represent the gas-effect, are 
y the mme proporuon, namely 


“too : 77, by. a.transference of the pile to a position negrer the 


„centre of the disc. And it was furthermore concluded from the 
experiments that in an aluminium disc covered with as 
well as ın a disc of ebonye, we may imagine the residnal 

to be more geared than the gastie. 

m ea ee a 
oe probable explanation of the’ whole of experiments, 

those with radiation, 

B is a temporary heat or cold effect which may 
be toale m petila rey anes ched to the 
disc 3 je radiated off chiefiy during rotation, and does not 

greatly affect the disc afterwards, 

` (2) hare la a ee eee Which m An eae 
even in an ebonite disc is conducted into the intenor as it arises, 
so that it does not greatly rotation of the disc. 


radiate 
Tage disc, however, which is formed of a bgdly conducting 
sl tosses per e part of the effect does escape as 
on during rotation. 
3) Thete is a remdual effect, which is more deeply seated 
And inasmuch as radiation takes place from 


I7 eae effect will be less diminished by 
on than the gas-effect, and therefore after | 


Baper ing ep 
uring rota 


teas eee ees 


ly small 

Tn tha course of these ; wo have endeavoured to 
prove that this residus] effect a hot caused by vibranon. The 
radiation-experiments with alnofinium discs of three different 
thicknesses went, on the other hand, to show thet it was of the 
nature of a surface-effect, ` This is confirmed by thé results de- 
rived from tapping ; for, in the first place, the experiments with 
aluminium discs show that the two {the re#iddial and the 
ges-effect) are probably distributed in the same proportion, going 
trom the ‘centre to the circumference of the disc. Agun, taking 
the tmo dikes OC reine 195 And i045 of an:-nch, ea 
the following results :— re 


Pye Aoa 
~ t 


were mafo with ~ ~the view of testing 
- whether or not Gans the residnal and thé 


Cat 


omitted to make a com: with these two discs for the 


gesclfect, | effect being a muripce-effct. 


pers of the Tesian effect, as well as to obtain new 

it, In the meantime, as the subject ls one of interest, ~ 
and bas already too Jong we have not hesitated to’ 
“bring these resaits before the notice ò the Roya] Soclety. 


| Geological Sootety, June 11,—Prof, Ramsay, F.R.S., vice: 
president, in the chur.—Tho following communi 
'read :—-''On the nature and Wace of Central Pers” by 


deposits in ether pray and 
W. T.. Blanford. 

as follows :—Pemls him tdergone a gradil 
moister to a drier climate simultaneously with the 
portions of its sårface, resalting fier te the ‘echeersiog oF old 
river-valleya into enclosed basins cpn 
bably 


already hidden beneath lake-de — t On Bre 
dai (Milne-Edwardesand Heime) from the Red of Wood- 


corded the occurrence in the Red Crag ofthe dis- 
trict ef a of Cafpophylia Bredai (Milne Ed and 
Haime).—‘' On the Cephalopoda-bed and the Ooolite Sands of 


Gloucestershire, and that $t ia eo ena ot tho Rubbly 
Oolite at the top of Leckhampt and Cold Comfart, and 
of the Gryphite and Zripwrta-beds of the neagbbourhodd of 
as situated close to the bottom of the Interior Ooolitm series ; 
and this is also the position to which he refers the sandy beds 


G. Seeley, F.L.S. Ta this p 1 
Ichthypsaurian femar vered Mr. J. 
Upper Greensand of ‘ 
racteristics of the femur in Ichthyossurians, and 
the chief 


Royal Aanonomiea] Bociety, June a Peak Cayley, 
F.RS., prow in the char.—S. Lambert, of Newton 
Observatory, A was elected a-Fellow of the Society. — 


eu ee . Vale Mummery presented a ane 
Somerville. He said that th te Goce me 

of a porat of Mis Caroline Herschel) and he. 

now to be the means of finding her.so fitting a com- 

pamon. Mra, Somerville and Mus Herschel had been admitied 

as honorary members of the Society on.the same evening in 

1834. ed A OE ree ae any fame S nee 


x 


eld emmgnize almost every 
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by death, and it was only fitting that their portraits should now 
be hang together on the walls of the Soctety.-Paper “On a 
stereographic projection of the transit of Venas in 1882,” by 
R. A. Proctor. author seid that his paper wes intended to 
show the desrableneszs of luniting the preparations for Halley's 
method to the transit of 1874. Inthe transit of 1882 the lines 

the region where the whole transit can be seen will he 
much close® This is the natural effect of the transit lasung onfy 
six hour, Again, the southern pole where difference of duration 
is greatest, instead of | within the region where the whole 
transit can be seen asin 1574, lies outside that region It should 
be remembered also that in searching for suitable places of obser- 
vation a fringe of 10° wide, measuring along tle lines where the 
beginning and end of the transit are seen at sunrise or sunset, 
must be thrown ont of account. Taking this into account the 
tranmt of 1882 is seen to be very little suited for Halley's method. 
Maps were shown to illustrate the paper.—‘! On occultations of 
stars by the moon and eclipses of Jupiter's satellites,” by the Rev. 
R., Mam. Ths paper contained a very extensive table of obser- 
vations of eclipses of Jupiters satellites. Several such sets of 
observations have recently been received by the Society, and ıt was 
remarked that a paper on the subject read by the Astronomer 
Royal last year was begi to bear good frait.—‘‘ Note on the 
discovery of a new minor planet, No. 131,” by Dr. Peters, This 
is the nineteenth planet discovered by Dr. Peters, Dr. Lather 
has also discovered 19. Thanks to the Atherican telegraphic 


system, it has already been ob:erved in England as well 
as at Lei and Marae lleg -—-‘‘ Note on the Mass of 
Jupiter,” by W. T. Lynn. ` In 1866, he had had the honour 


of la before the Society an account of a determination of this 
element by Prof. Kruger, of Helungfor®. That determination 
having been recently improved by the aid of subsequent obser- 
vations, the result was communicated by tHe author to the 
Astronomische Nachrichien (No. 1,941.) Mr, Syme has, in this 
“Note,” placed it in juxtaposition with the determinations by 
Airy, Bessel, Jacobs, and Moller, The agreement thus shown 
is veiy sausfactory, especially as the methods emplo are 
different—Auy, Bessel, and Jacobs deducing Jupiter's «mass 
from the motions of his satellites, Moller from those of 
Faye’s Comet, pa Krugen from those of the planet Kemis. 
This impoitant element ın the solar iem thay be considered 
as well established.—‘ Note on Dr. Oudeman’s Phot hs 
of the Solar Echpse of Dec 11, 187” Dy CoL Tennant. Te had 
received two paper copies of hep Lograph$ taken ın Java. He 
epression of outline as in the 
Indian photographs, but there was much less deta. He thought 
we might learn something from them as to photography. 4t was 
evident that the light was more intense than in the Indian pho- 
tographs, but the exposure for a short time had not had the effect 
of producing the halation which was there visible. He was con- 
vinced thet in future eclipses it will be better to use a reflector. 
~~Mr. Ranyerd remarked that the paper copies of the Dutch 
photographs which he fad seen had been printed from e 
ments on glass in which the moon had been stopped out with 
black paper, or some other material. On measming, he had 
found that the body of the moon, as given in the photographs, 
was by no means circular; and Mr. Davis had poimted out to 
him that the uradiation under the prominences was perfectly 
sharp at the edges as ıt would be when printed through a paper 
nitch, It was therefore unfair to institute any compansons as to 
the amount of the irradiation m these and in theother pho hs. 
=‘ Note on the sympathetic influence of clocks,” by Mr. Maen 
Elis He had been testing a number of clocks placed upon a 
wooden frame at the Royal Cbseivatory. At first he found a 
sympathetic influence, but when the frame was considerably 
strengthened, so as to prevent vibration, they ceased to influemce 
one another, Heconcladed that the popular notion as to the 
vibrations m the alr produced by the swng of one pendulum 
having any susceptible influence on another 3 ing near to it 
was erroneous.—‘‘On a iecording micrometer,” by Mr. W. 
H Christie. This contained a description of two rather elabo- 
rate instruments for recording the transits of stars by pricks on 
along stp of paper. It i» intended to make expeiments as 
to the powable use of the instraments at Greenwich.—Proposal 
to determine the solar parallax by observations of the opposition 
of the planet Flora. M. Galle invited the aswustance of English 
and Australan astronomers, He had prepared and submitted 
to the dociety a long List of suitable companson stars. 


Linnean Society, June 19.—Mr. Bentham, president, in 


the chair,—Prof. P. M. Duncan read a paper on the Develop- 
i 





7 
ment of the Gynæcium and method of /ertilisation of the Ovule 


in Primula valeqris. Prof. Duncan had carefully followed the 
account given by Duchartre of the mode of devel of the 
ovule in Primulecer, from which he differed in many im- 
ortant points, believing that the French observer had been 
ed into error by diese only x cultivated and therefore to 
some extent abnormal ety. In the development of 
the floral organs Duchartre states that he first of all detected 
the calyx, then the stamens, and finally the pistil, the placenta 
being formed in the centre of the cavity of pistil and never 
connected with the ovarian Wat. With this statement Payen 
agrees, Dr. Duncan’s observations agreed with these as far as the 
formation of the calyx and stamens was concerned ; bot within 
the latter he found, simply a mamillary procese. At the next 
stage there was a very short style, solid and not perforated, the 
ovarian well including the p ta on which were the rudi- 
mentary ovules; the ovarian wall does not grow up over the 
placenta, bot is produced from it by a kind of differentiation ; 
subsequently the style lengthens and the small stigma is pro- 
duced. The ovules appear in a spiral series, and are 
by their power of reflecting ght; the summit of the placenta 
has never any connection with the style. The ovule consists of 
nothing but x single integument and an embryo-sac: there is no 
inner int ent and no nucleus, The lower potion of the 
tissue of style is absolutely impervious to the pollen-tubes ; 
and if these could enter the ovary in this way, the micropyles 
are in such intimate contact with the placenta, that they could 
never be reached by the tubes from the cavity of the ovary. 
Dr. Duncan has detected the passage of the pollen-tubes 
throagh the tissue of the placenta itself, from which th 
energe to reach the micropyle of the ovule. In the discussion 
which followed, this view of the course of the pollen-tubes was 
confirmed by Dr. T. S. Cobbold. —Dr, Hooker read a paper by 
the Rev. C. New, on the sub-alpine vegetation of Kilma-njaro, 
This is the only tropical Afmcan alpine flora with which we 
are acquainted ; the mountain being situated in Eastern Africa, 
3° S. Jat, rising to a height of 20,000 ft, or nearly 5,000 ft. 
aboro the snow-level. The flora is essentially thet of the 
Cameroons, The floa may be divided into seven regions of 
successive heights; the Ist is the inhabited district, with 
lantains, male, &c.; the and reglon 1s jungle; the 3rdis a 
urest of tic trees covered with moss, the herbaceous 
vegetation essentially European with the dock and stinging- 
nettle, frosts every night; the 4th consists of green 
hills covered with clover ; the 5th is heath ; the 6th bare lle: 
the 7th, everlasting mow. OFf the fifty species contained In the 
collection, twenty were fiom the zone imm@diately beneath the 
snow ; nearly all were of Sath African very 
ew European, and no new species not already known from the 
Cameroons. The flora is therefore essentially South African 


“Meteorological Society, June 18 —Dr. J. W. Tripe, pre- 
sident, in the chair.—The following papers were read :—On 
some results fof temperature observations at Durham, by John 
J Plummer,—On the Meteorol of New Zeeland, 1872, by 
C R Marten.—On the Climate of Vancouver Island, by Robert 
HL Scott, F.R.S.—Meteorological Observation? at Zi-Ka-We, 
near Shanghai, by Rey. A. M, Colombel, with note by Rer. 
S. J. Perry, F.R.A.S.—Notes on the connection between Col- 
hery Explosions and Weather, by R. H. Scott, F.R.S., and 
William Galloway.—Distnbution of Ramfall Maxima in t 
Britan and Ireland between the years 1848 and 1872 inclusive, 
by. W. R. Birt, F.R.A. S and note on the heavy Rainfall of 

h4at Natal, by R. J. Mann, M. D., F.R.A.S, The ordinary 
meeting was then adjourned and the Annual General Mee'ing 
was held, and tho Report of the Council read. The Repoit 
stated that the Council had much pleasure in congratulating tne 
Society, at the close of the twenty-third session, upon the termi» 
nation of a year which will bear favourable comparison with 
any that precedes it, whether regard be had to the character of 
the papers read, to the attendance at the periodic meeting~, to 
the number of new Fellows elected, or to the activity ae ies 
rest evinced in the general poe ee It was stated that it 
had been found necessary to hold an extra meet in May to 
enable all the papers which had been received to presented 
before the Society; and the Council had the giatifcation to 
announce that it xs in contemplation to hold eight monthly meet- 
ings next session, instead of six as has been the practice h'therio, 
The number of new Fellows added to the Society during the 
year had amounted to 35, the accession thus mdicated being 
considerably larger than upon any years since 1864 Reference 


ey aga 





. was made to the li financial affatra,.thé proposed ajtera-’ 
tions of the bye-lawa, and the recent meteorological -confer nce 
at Leipzig ; and the Council concluded by stating that they had’ 
Sad GES ren that crening & totes Go tes head Gs 
Tride vitit relerenca 16 sending repress Vee Meteoro“ | fa 
logical Congress tq be held at Vienna in S tarber pat ‘The 
President then delivered an Address in whic 
to the progress” of the Society d vga 
occupled the tial chair. following gentlemen sw 
~ elected officers and*coancil for the year :—President— 
Dr. Robert James Mann, F. imh.S.  Vice-presidenti—Arthor 
Brewin, F.R.A. S’ George Plies, Henry Storks Eatop, Lieut- 
ST aa 
Gorgo James Syston 

Becca l T Séott, 
e, F.R S., Charles OSF. Cator, 

Rogers Field, C. È, Frederic Garter, àmes Glaisher, F.R.S.,, 

Th Knox Laughton, F.R.A.S., Williem Carpenter .N’ 

Sopwith, F.R.S., Rev. Fenwick W. Stow, M.A., 
ees F.R AS. Charles Vincent Walker, F.R. 
` EO, SO? Wilama Wilata C-E 
5 es BeeLin 


Gorman PE Soċiety, June 9.-—A. W. Hofàsan, 
e t, in the chair. A. Behr Goal daie weet E a 
gear in i iron Ege i ae agent for or- 


pas > ee i 


bod in a [argo en A eal ga a crystallised eE A 
empirical formula, C,H,N, Sect plates, which 
aTe CAP I7 5o able, and salts with Ba, "Ag, 

th baryte water e o papel 


ae Ve pn a a Cabal ear oor na 
Een ia aariaa Paritte 2 tipclan cae pears Dr. Salkowsky took 
“5 grammes of taurine for twelve days following without suffering 
inconvenience to his health.—T. Thomsen sent in the 


jae 
. fide Cu, 5, 


to Pe Goad es 
Sani + 


—H +. 


eon Se 


ylic heida The dichlor- 


1 are obtained a body through the sume 
Te sien as identical with ordinary dichlor- 
hydrine. — T. Bleschopinck has stridied the amides and the 
nihites of the three chloracetic acids, particularly with regard'to 


their -physical properties, Pos most is tho 
following irregularity ın the boiling points of nitriles, 
namely :— 
e CHa CN boils at 81— 82° 
CH,CI.CN „p  123— 124° 
CHCI,.CN ,,  113—113° 
COL. CN „p B 84° l 
Thasforegoing remarks were necon bya note of M. L. 
Ara AFERAN E cyanides of negative radicals. 
He points out that HCN, H is replaced by & ele- 
3 thus HCN 20°, 


suet be 
bailar ra parte Br. OH with he obtains besides 
propargylic alcohol an ether (C,H, Br), O, and perhaps also 
pargyhe ether, which has not as yet been obtained in the puro 
stato, j 


Academy of geienean, 
dent, in the chair, The 
combustion heat of formic 


Paris 
une 16,—-M. de Quatrefages, presi 


were read —On the 
cid’ Be Me Deae on oys 
used for gold by M. . Pélegot. Tho author 
cated the addition of xinc to the , and at the same time the 
reduction of the gold to a very great amount. He mentions with 


peed 


feeearches 


ney meee coment 
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containing from 48 to 66 mill. tng 35410 378 
to 5 —A on the” 
freee Oo Comu, and 


pean he 
on ts pompleto morenais oft 


was 


the infi nenon. of 

el kk rae aire a 
craton the ath Apri, ers, 
Pénand, Petard, end Sivel— 


py a clea: ee as- 
mt of the deore of 


DOTEE aoe) Prof. Hen 


actions, , 
gt dln of glan-gilain (Uxena 
ee H. Gal The author has discovered ben- 
xolc acid jn this essence, 
of this body being found in an ememca, it having hitherto beeh 
found only in the s.—Contributions 

‘histologic constitutfin of Molitg’s glarin, by M. iA, Bechamp. 
springs of the Pyrenees. . 
amination shows It to be a mass of 
hyalin matrix. Hoe has tried various 

as a ferment.—Onethe estimation of the total nitrogen in manures, 
by M.-H. Pellet—On the estimation of oric “ add in 


em of, tmmal motlre , such as autho- 
ritles, of the value of a for value in 
work of the for use for thelr horses; Ho estimated tho 
value of 1 kilo., in a good average ration, as, in round. 
numbers, 1,600,000 metre-! — imental 

on ths of barometric on the phenomena of life; 


11th note, by M. P. Bert. 
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THURSDAY, JULY 3, 1873 


AN ORDER OF INTELLECTUAL MERIT 


HE many obvious objections that may be urged 
agaigst the well-meant proposal which Earl 
Stanhope brought forward in the House of Lords the 
other evening, for the creation of an Order of Merit to 
confer upon men who have deserved well of their 
country in Literature, Science, and Art, haye already been 
pretty fully discussed both in the Upper House itself, and 
by the daily press. Happily “It is not now as it hath 
. been of yore;” the classes for whose behalf it is sought 
to create a special Order of Merit, are getting to be 
regarded as less and ess a peculiar people, both by 
themselves and by the public generally, To many it ap- 








pears that the creation of any such order would be going’ 


in the face of the progressive tendencies of the age, and, 
we are confident, would not be in accordance with the 
desires of many of the men whom Lord, Stanhope is sin- 
cerely anxious to honour. It is well-known, that over and 
over again have both academical and imperial honours 
been refused by men whom all acknowledge to have 
produced works that must be p in the highest 
rank of intellectual products, and they spurn patronage. 

The matter is not, however, all one way.* The medals 
conferred by the Royal Society are really the decorations 
of an Order of Merit, election to which, however, lies 
in the hands of competent men; and much of the ob- 
jection to the creation of an Order of Merit, such as that 
- proposed by Lord Stanhope, would be dope away with 
if Government Were composed of men as competent to 
select the candidates for such an “honour, as are the 
Fellows of the Royal Society, No doubt as civilisation 

on Science advances, a Governnfent competent to 

ect to su an order, as wellas of performing efficiently 

all the other functions of a model Government, will be. 
found at the head of this great country. 

Speaking specially for men of Science,‘for men who 
devote to the advancement of scientific knowledge what 
leisure they have to spare from the necessary work of 
bread-winning, we mst at once point out a tremendous 
difference between them and those who are generally 
classed with them, 

‘The work of the artist and the author is always a 
marketable commodity—sometimes a very marketable 
one—while the investigation of new scientific truth is 
absolutely unremunerative ; ‘all the same, we may safely 
say that they seek no such recognition from the State as 
is Indicated in Lord Stanhope’s proposal. 

From the tenor of all the speeches in the Upper 
House on Friday night, even those adverse to the 
creation of a special Order of Merit, we judge that 
the Government, as well as the House of Lords, be- 
lieves that men who attain eminence in Science ars 
as Ubeerving of recognition by the State as men who 
have Uistinguished themselves in the army or navy, 
in diplémacy or. politics. If this is so, then we 
are sure we speak the wishes of the great majo- 
rity of scientific men when we say that they are 
willing to dispense with all hope of ever obtaining any 
honour from the State, if Government would do what is 
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without doubt its duty,—enabic those wid hive showa 
themselves competent to pursue original scientific re- 
search, to devote all their time to this object without 
care as to the means of living. 

Most of those who, not being rich men, have done 
most to advance scientific knowledge hate done so in 
nfoments snatched from the duties imposed upon them 
by the necessity of p the wherewithal to support 


‘life. Many who do the most valuable work in Science, 


which is generally zot the work that ismost volubly brought 
before fashionable audiences, are compelled, for bare life, 
to adopt some profession, and almost the only profession 
open to men who have qualified themselves for thorough 
scientific research, is the profession of teaching. This 
profession, it is Well known, is one demanding, for the 
thorough performance of its duties, a very large expendi- 
ture of the highest energy as well as of time, so that men 
of Science of the class we are speaking of, who are com- 
pelled to adopt it, have bat a small mount of energy and 
little time left to devote to that pursuit on which their 
heart is set, for which their whole training has qualified 
them, and in which they havé shown themselves com- 
petent to attain the highest results ;—results of the 
greafest and most wide-spread value both to our 
own country and to humanity generally. Is it not 
shameful then, nay does it not argue the greatest blind- 
ness on the part of Government to the best interests 
of the country, that these men should be compelled to 
expend the very best of their valuable and well-skilled 
energies in the drudgery of a profession for which they 
may by no means be peculiarly fitted, merely to keep 
the life in thelr bodies, while hut a very moderate 
expenditure on the part of the State, would enable 
them to devote, without dread of coming to want, 
the whole of thelr power to the pursuit of that 
research, from which the country already has 
reaped the highest benefit? No man whose opinion is 
of any value, not even any member of Her Majesty's 
Government, we believe, doubts the eminently practical 
utility of scientific research, and the dependence of our 
country for its foremost place among the nations of the 
world, that i®should have at its disposal the highest and 
latest “results of such research. Instead then of devising 
new and empty honours wherewith to reward men who, 
amid a life passed in the worry and struggle for existence, 
have been able to push forward scientific knowledge a 
short stage, would it not be honouring the pioneersmef 
Science far more, and at the same time making an invest- 
ment which ere long ‘would be repaid a hundredfold, if 
Government would only bestow upon these men the 
means wherewith to do thoroughly, and with all their 
might, the unspeakably valuable} work which at present 
they can only do by snatches, or be compelled to give up 
when probably it is about to bring forth noble results? If 
Lord Stanhope and those in both houses of Parliament 
who have the wisdom to see wherein the true glory and 
highest good of their country consist, would only set 
themselves earnestly to devise some plan whereby scien- 
tific research could be pursued under the most favourable 
circumstances, they would delight-the hearts of scientific 
men infinitely more than if they heaped upon their beads 
all the honours of all the Courts of Europe. 
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COOKERY A SOUTH KENSINGTON 


HE most successfal department of the International 
. Exhibition this year i7 nndon that connected 
with Cookery. Twice a day is a lecture delivered on some 
practical department of. cooking, and at the same timea 
demonstration į is given by a well-trained group-of female 
- cooks, in a cgnveMiently fitted-up kitchen open.to the au- 
dience. These lectures armthe great attraction- of the 
Exhibition, and many persons anxious tọ gain admission 
are turned away for want of space to accommodate them. 
This shows, at any rate, on the part “of the public, an 
appreciation of the subject and a desire to be instructed 
as far as possible. 
~ * At the same time it is to be lamentad that the class of 
‘persons who most need instructiog in cooking do not 
attend. The charges of sixpegce and a shilling for 
entrance to hear thege lectures and see the cogking demon- 
‘strations must excluge the class of people for whom ‘such 
“instruction ig most needed. ‘Although there is a wide- 
spread notion that people i in England do not know how 
to cook at all, yet we question very much if the civilised 
world produces better dinners are to be found daily 
onthe tables of the wealthy classes of England. Whey 
need not to consult economy either in the cost of mate- 
rials of food or its preparation. For them lectures on 
‘cooking are not needed, and even thelr cooks, who get 
~ from fifty toa hundred pounds a, year, could hardly be 
instructed by Mr. Buckmaster and his bevy of cleanly 
cooks. Jf anything is wanted by the wealthier classes, it 
is amore scientific knowledge of the nature of food and 
the processes by which itis prepared for digestion. This 
they will not get # South Kensington. Mr, Puck- 
: master’s lectures are not intended as a scientific exposi- 
tiof, of thé chemical or physical properties of substances 
used as diet, or of the way in which they affect the palate 
or act on the body. They consist simply of directions 
how to prepare diskes, and the cooks in the kitchen 
- follow his directions, There is no doubt that to 


thousands of people ‘this is of great service, No house 


keeper, however low in the scale of society, but must be 
- benefited by seeing prepared poor man ’s sop, omelettes, 
macaroni, and Australian meat, in Mr. Buckmaster’s 


-7 kitchen. At the same time they will learn only how to 


imitate the methods of cooking they haye seep: they 
- will learn no principles. They will hear n about 
the nature of the materials they see cooked, unless it is 
tH hot water and heat act upon them to ' produce the 
results they see, They will see- ‘eggs made into an 
omelette in a frying-pan, but hear nothing with regard to 
the nature of eggs, their value as ap article of diet, and 
other means ot cooking them besides frying. 
Another defect we observed in these lectures was 
the bias pies defect of ignoring weights and mea- 
Buckmaster’s lecture sounded very like the 
' magnification of a receipt out ot gn ordinary cookery 
“pook. Take a plece of this, a pinch of that, and a hand- 
ful, a sprig, a few teaspoonfuls, and so on for every 
ingredient used. We know this is the rule of the 
kitchen, and any attempt to introdgce scales and weights 
would be flouted with contempt, It is the sme “with 
temperature ; water is called “cold,” “ warm,” and “hot,” 
without the slightest allusion to temperature. Surely 


u 


in lectures like these accuracy ought to be studied; and, 
when things can be’measured and weighed, so good. 
an opportunity of teaching, the importance of this should 
not be lost. It is because of the neglect of these mat- 


‘ters jn the kitchens of our wealthier classes that they 


seldom have put on their tables dishes two days alike. Nay, - 
we know more’: we tasted some macaroni made hya cook 

who had been to Mr. Buckmaster’s lecture, which was no- 
more like the macaroni made in his kitchen than his was 

Lke plum pudding. This arose entirely from the cook not 

measuring rightly the time of cooking the macaréni and 

the quantity of the flavouring ingredients. 

Now we do not say it is possible to teach all the science 
of cookery in one lecture, but we do say thgt it is possible 
to speak accurately about the gveights of the materials 
used, the degrees of feat to be employed in cooking, and . 
the Ame that things require to cook. 

We throw out these suggestions in the hope of peeing 
them acted upon. There is no doubt that it wquld be 
attended with some difficulty. There is the Italiap cook, | 
Mr. Buckmaster’s chef, and the four young female cooks, ` 
all not only to be educated, byt to be got into the frame of - 
mid to submit. We gee*algo that there js a Cookery 
Committee, who would, we suppose, have to be consulted ; 
but these gentlemer! would, we are sure, assist in, intros ' 
dycing sq desirable a system of instruction. Mr. De 
Rivaz is on the Committee, and he is well known for. 
his book on gookery called “ Round the Table as: also 
for his receipts in the Queen newshaper. 

‘Whether there is any intention on the part of this. Com- 
mittee to extand the lectures, and give a coyrse on cookery 
comprising the teaching of the elements of the sciences in- 
volved in the facts dèted upon in the kitchen, we do not - 
know, but this would be a worthy object and prohebly , 
would succeed, a$ the public is evidently disposed to listep 
to the subject, Jt must, however, He done 4° lie 
done in the Internatiénel Exhibition. It cannat be done 
at South Kensington ; the experiment has been tried there 
and failed. Fhe country gentlemen in the House of 
Commons dọ not see their way to voting public money 
for the instruction of people in London, Whether done 
in Londan of the country, such tourses of imstryction 
would be a capjtal way of getting a little scientific know- 
ledge into the heads of people edgeways; as it were. 

But now we come to the question of opening the present 
lectures to the poor. These lectures were intended for 
their instruction and got up in their interest, but they are , 
conspicuous by their absence at these lectures. The whole 
Exhibition is open to them for a shilling, and when they 
have screwed this sum out of their hard-earned wages, and 
paid fora crust of bread and cheese and half-a-pintof beer, 
they have nothing to spare for learning cookery. Yet we are 
quite sure the money would be well spent.” The persons 
in the commpnity who suffer most for want of economy 
in cookery are the very pogr. ‘They huy their food in the 
most expensive way, by buying it in small quantities, and 
when they have gotit they know Jess than any class bow 
to cook. They know nothing of the way of mgking, or of 
the economy of using soup. They hardly know the differ: 
ence between warm, hot, and boiling water in cooking 
food. The fact is, we believe, that Dalf the food of thia. 
class is really lost for the want of a knowledge of the 
proper means of cooking it. To such people these lectures 
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should be open at the cost of a penny or twopence each 
legture ; and that each person of this class who attends 
the Exhibition should have the benefit of the lectures and 
demonstrations, these should be more frequent, and the 
theatre larger. 

Something may be done before the Exhibition closes ; 
but the Rookery question is a permanent one. Canhot 
something be done to establish a School of Cookery, in 
which teaching such as is now going on at the Interna- 
tional show can be carried on continuously? We can 
conceive such an institution possible, ahd even self-sap- 
porting, The whole of the middle and upper classes are 
raterested in getting good cooks, and the school boards 
guould be urged to allow their elder female pupils to 
attend the imstructiongggiven in such an institution. This 
would be an immense economy tq all, for ıt would save a 
large portion of that waste which no’ goes on in every 
household, in teaching girls to become the sort of cooks 
they are. 

If girls and women could be sent to such a school with 
a previous elementary knowledge of chémistry, physiology, 
and natural philosophy, they would derive more advan- 
tage than they would othertvise get from the neccssarily 
short courses in such a school. In short ıt comes to this, 
that nearly all the details of practfcal life are dependent 
on facts which are comprehended in the yarious branches 
of scientific knowledge ; and it is only as men and women 
are taught the nature of these facts that society can pro- 
gress and man attain the highest possibilities of civili- 
sation. E. LANKESTER 


s. 


COX’S POPULAR PSYCHOLOGY 


What am I? A Popular Introduction to Mental Philo- 
ete SUY Dd Psychology. Vol. I. The Mechanism of 
Man. By Edward William Cox, Serjeant-at-law. (Long- 

mang and Co.) y . 
N O doubt many of the Serjeant’s friends will read his 
popular introduction to the study of psychology, and 
think it very profound, and many of them, especially his 
lady friends, chargned with the vague denunciation of 
“ Scientists” and materialists, the religious element, the 
quackery of science, and the scraps of poetry, will be 
able to tell him in all sincerity that they think it “a very 
nice book.” But from those whose opinion is worth the 
paper it is written on, Mr, Cox has nothing to hope. The 
first sentence of the preface declares that “ The study of 
psychology has not kept pace with the progress of the 
physical sciences,” The truth of this statement must be 
painfully brought home to every real student of psycho- 
logy, by the fact that a man possessing the intelligence 
and general culture of Mr. Cox could write such a book, 
and that educated people will be found to read it. We 
can agree with the author that there is at the present time 
room for a work presenting the leading truths of mental 
science in, if possible, a popular shape. But surely one 
qualification of the writer who would make such a book 
for the bencfit of the “many persons who desire to obtain 
some knowledge of psychology, but who are deterred from 
its study by the ponderous’volyumes of abstruse argument 
. intelligible] only to” the far advanced philosopher,’ 
must be, that he is himself up with the best science of 














the day, that he has made himse§ acquainted with “the 
ponderous volumes of abstruse argument.” Unfortunately 
Mc. Cox does not appear to have taken this view of the 
matter. In setting himself to produce an “ outline of the 
science of psychology written in plain language,” he has, 
in plain language, attempted work for which he is no 
more qualified than an ordinary farm labdurer is qualifed 
to translate Homer into the vernagular of his native 


Like books of its class the volume before us is rich 
in curious absurdities of presumption. For instance, 
scientific men are very severely taken to task for their 
lamentable want of scientific method ; and there is no end to 
the tirade’against materialists, metaphysicians, and mental 
philosophers. Who these greatest of sinners are, we can- 
not tell; for Mr. Cox prudently refrains from mentioning 
names. Nor are we told very precisely what are the 
particularly damnable heresies with which they have 
poisoned the public mind; indeed, ıt would appear that 
mindful of the good old proverb*that one cannot touch 
tar without being defiled, Mt. Cox has been careful to 
kecp his own mind at an angry distance from all their 
evil thinking. It may however amuse some of our readers 
to know what, according to Mr. Cox, is not materialism, 
while it will enable all to estimate the claim of the 
writer to rank as a psychologist. This is spiritualism : 
“ Rightly, then to conceive of spirit, the first step is clearly 
to comprehend that it is not, and cannot be, imunaterial 
-~but only that it is composed of very refined matter— 
so refined that it is imperceptible to our bodily senses, 
which are adapted only to perceive certain forms of 
matter that affect ourselves.” “The soul, therefore, being 
composed of molecules infinitely finer than the molecules 
of the body—as fine possibly as those of the comet, 
could, with the utmost ease, permeate the body, infusing 


itself among all the atoms of which the body is built, 


and thus occupy the whole frame ; ” gnd as a consequence 
“the shape of the soul must be the shape of the body.” 
The soul here spoken of is not “ the mind ” nor the “ life,” 
but the proprietor of the body, the mind, and the life, 
As Mr. Coxs “ inquiry is designed to be purely scientific, ? 
and is “ addressed mainly to those who reject the authority 
of the logian,” we must give one specimen of the 
scientific arguments, in support of the existence of this 
entity, which scientists in their stupidity have hitherto 
failed to appreciate. Here is the best one :—“ Does any 
sane man ever talk or write of his mind or his life as 
‘Me?’ Does he not always say ‘Sey mind, ‘younaaind, 
‘any life, ‘yonr life’—that is to say ‘the mind, the life, 
---tbat belongs to me, ‘the hfe—the mind—that belongs 
to you!” We hope the learned serjeant does better than 
this when he has a concrete mortal for a client. Without 
going farther a-field for an answer it must be sufficient 
to remind him thet we not only say “ szy mind,” and “ your 
mind,” but also “ my soul,” and “ your soul,” “ myself,” and 
& yoterselé” Who, or what is the “ Me,” which according 
to the profound word-argument must exist as the pro- 
prietor of the soul and the se/f? This very refined exist- 
ence has not yet got a name ; but perhaps Mr. Cox, now 
his attention has been called to it, will be able to tell us in 
his second: volume (which already promises to be much 
more interesting than the one before us) what sort of 
matter it is made of, its shape, and its dwelling place. 
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„One word more, if men'will write nonsense, they might at 
least endeavour to write original nonsense. It is sad to 
think that even young ladies should have to admire th 
old empty gentences in every new book, S. ` 
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The Darwinian Theory and dit Law of the Migration 
, of Organisms. By Morits Wagner ; Ganslated | by J. 
L. Laud. (Sandford.) 
of the 
to find a serious objection to the 
othesis has been detected, and that what 
the introduction of a new law, clear 
up the assumed diffi , and imhmortaljse its discoverer. 
“The Law of the Migration of O isms” of Prof 
‘ Wagner is that it is only by the isolated migration of 
single individuals from the station of their species, that 
natural selection could and can be effected, and that only 
by this means new varieties of plants and animals could 
arise in the past as wéll as in the present. This law is 
based on the considerations that the greater the 

to which individuals are subjected on migration from their 
homes to some fresh locality, the will be their 
- tendency to vary, and the less they have the opportunity 
of crossing with the parent the more permanént 
will variations become. Most af the observations on 
- which these arguments are founded have been arrived at 
-from the author's researches on the distribation of iosetts 
and plants; and he has been led pth dar it, because, 
- as he says, “ Darwin's work neither satisfactorily explains 
the external cause which gives the first impuls? to in- 
creased individual variability, and consequently to natural 
selection; nor that condition which, in connection with a 
certain advantage in the struggle for life, renders the new 
characteristic indispensgble. ae 
To us it is not to see what direct bearing this law 
has on the theory of natural selectjon, for it seems to be 
nothing but one of the many deductions of Lamarck’s 
theory .of the origin of species. It is evident that on 
that very i ious but equally inefficient hypothesis, 
the removal of individuals fom their,homes to some other 

locality in which the temperature and food are differen 

ə would cause them to vary; and that if the so modifie 
forms are allowed in to mix with those which have 
not altered their poron, the induced peculiarities will 
disapptar.: But, though by artificial selection n appa- 
rently similar result may be attained, yet in a wild state 
this is hardly the sequence of events which the evolu- 
tion’ hypothesis*supposés, According to it, the forces 
which come into Lee affect large numbers, and being 
in and gradual in their 
ich escape change in one 
are almost certam to undergo some equally con- 
siderable modification in another; co ently there 
will at no time be left any of the original unmodified 
stock for the varieties to intermix with, as required 
in the theory under consideration, ut the same time 
that the effect of simple change of locality in producing 
new and well-marked varieties has not been conclusively 


From the study of the breeds of horses and cattle, 

: Pior M. Wagner is convinced that the invariable result 
of intercrossing is uniformity, and that only in connection 
with isolation 1s natural selection able to come into play. 
This, as do many other remarks throughout this pamphlet; 

. shows clearly that. its.author does not really recognise the 
point of Mr. Darwin’s great theory, and that whilst under 
the idea that he is attempting to modify it, he is really 
discussing another, but distantly related, and much less 
important problem. Such being the case, it is not sur- 
_prising that the author of the theory of Natural Selection 


reader will 
Darwinian h 
is to follow 


AFTER the perusal 
expect 


ce to this pamphlet, the |- 








should differ from the German professor ; with whom we 
also cannot agree in thinking that “perh aps that gẹne- 
rous British naturalist, who is always open to conviction, ' 
after calmly weighing his reasons and data, may yet be 
induced to modify his opinions.” _ 


A Practical Manual of Chemical Analysis ana Assay- 
tng, as applied to the Manufacture of Iro from tts 
Ores, and to Cast Iron, Wrought Iron, and Steel as 
Jound in Commerce. By L. L. de Koninck, Dr. Sc, 
and E. Dietz. Edited, with notes, by Robert Mallet, 
F.R.S, F.G.S, M.I.CE, &c (London : Chapman 
and Hall, 1872.) i 

Tux above little work appeared at Liège in 1871, an 

as it was well arranged, succinct, and clear in its descrip- 

tions, Mr. Mallet considered it worthy of translation, The 
plan is similar to that of Freseniys’s well-known quanti- 
tative analysis, the ents beidg described first, then 
the apparatus andeopérations, and then the practical 
application to the special class of work to which the 
book is devoted. On the whole we cannot help 
thinking that too much spece is given to matter 
with which every person” ought to be thoroughly familiar 
before he attemptseto make a practical application of his 
chemical knowled The supercession of the skilled . 
chemist by the “ echt, intelligent man” mentioned by 
the editor aera shies is not, we think, a desirable re- 
form. The editors notes consist of some four and twenty 
pages of small print atthe end of the book, and they are ' 
of valuable suggestions. His remarks on the con- 
struction and arrangement of the laboratory of an iron- 
work are particulary Y worthy of attention. The book 
concludes: with a table of atomic weights, one for the 
conversion of English weights and measures, with their” 
metrical equivalents, and one of constants for calculating _ 
percentages of substances found. The book will no 
doubt prove vety useful in its special field. , 


Verhandlungen der kok, Zoologisch-botanischsn Gesell- 
schaft in Wien. Jahrgang, 1872, 22" Band, (Leipzig - 
Brockhaus.) > 


THE annual volume of “Transactions of the 2R ~ 


and Bojanical Society of Vienna” contains, as -usual, a 
number of interesting and valuable articles. The papers 
are almost entirely systematic and descriptive :—On the 
flora of Poland (the longest paper in the volume); on 
birds from the shores of China and Japan ; on the lichens 
of the Tyrol; on a collection of birds from Australia ; on 
the bees of Germany; on North Anfrican Micro-Lepi- 
doptera ; on the oak-galls of Central Europe: and others 
of a similar character, Physiological or anatomical con- 
tributions occupy but a s portion of the volume, which 
is illustrated by seven plates, 

The Art of Grafting and Budding. By Charles Baltet. 
{London : W. Robinson, 1873.) ut 

Lied anh oe of the reproduction oF plants com- , 

er the designations grafting, budding, layering, 

c., have been more scientifically studied ere carried to 
preset oeo by gardenen in France than ın Eng- 
de tets “L’Art de Greffer” is the text-book on 
this branch of horticulture, and of this little volume we 
have here a translation, although the omission to note 


this fact on the title-page might unwary purchasers 
who have not dipped into the the impreasion that 
it is an original work. -M. Baltet is so successful a fruit- 


wer, and his manual is so well and favourably known, 

t no apology was n in furnishing the English 
reader with a translation of it, which will be an indis- 
le companion to all engaged in horticulture. -At the 

end of the volume isa useful list of the more commonly 
own trees and shrubs, with instructions as to the best 
of stock on which to graft and the method to 

be pursued ; though it is a plty that the tranalator did not 
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take the trouble to re-arrange them in some order more 
intelligible to the English reader than that of the alpha- 
betital sequence of the common French names. 


LETTERS TO THE EDITOR 
[ 72s EJilog does not hela Amiay responsible for opinions 
by Ais correspemdenis, No notice is taken of anonymous 
communications. ] - 
Dr. Bastian’s Turnip-Cheese Experimenta 


From Dr, Bastian’s letter in last week's NATURE I learn that 
my last communication has afforded him satisfaction. The grati- 
fication which I feel at this expression of his approval is mixed 
with some surprise; for however confirmatory my experiments 
may be of his, so far as relates to the bare fact that boiling is 
iomficient to destroy the germinating power of the tumip. 
cheese liquid, they Sects, Aled not tell in favour of the inference 
which he js understood to draw from that fact 

The experiments which'Dr. Bastian wis kiad enough to show me 
last December were regarded by hum as unegui instances of 
spontaneous generation, He will remember that at that time I 
state to him, both orally and in writing, that the significance of 
the results in their relation to the doctrine of het 
appeared to me to be doubtful, and that I thought it probable 
that they would be interpreted by different os in opposite 
senses, according to ther preconceived opinions, I expressed 
myself in a similar manner ab a discussion which took place 
on the subject last winter at the Soyal Soclety. It was 
for the purpose of clearing up this doubt I made the experl- 
ments iecorded in my last communication, I did not expect to 
prove that the production of Bactena in Dr. eBastian’s experi. 
ments was of spoutanecous, but merely to determine whether the 
fact afforded any support to the opposite concluson. 

Having first shown that hving increase and multiply 
in the liqaid in queshon, when boiled at the ordinary tem: 
under circumstances which absolutely preclude the introdpctlon 
of living matter from without, I prove that under othorwise 
similar conditions this result is not obtained when the liquid is 
subjected to ebuMition at a higher temperature. show 
further that the hquideven when heatet to 102°'5 C. suffers no 
impalrment of its power of supporting the life of Bacteria, for by 

ee ae distilled water it at once 
t Hence I conclude, not that spontancons 
ee Hrs imponible, but that the particular experiment in 
question is hot an mstance of it, and that no 
on it ın favour of the doctrine is of the slightest value. 

Itis unnecessary for me to ocoupy your space at an 
length adverting to the side questions reseed by Dr. Bastian i 
the other paragraphs of his letter. 

In examining the liquids within a few days after heating 
rather than later, I followed his own method. 

I made no attempt to determine the temperature of ebulliton 
in flasks with capillary orfices, because I know of no method by 
which it could be done accurately. Besides, it was not required 


for my 
sense, In the 








purpose, 
T employed the word ‘‘chance”’ in its 
sentence to which Dr. Bastian refers I exp that, although 
there may be a limit of tem at which a liquid, before 
possessing the power of heats Baste deprived of that 
ower, experiments such as mine are Insufficient to define that 
mit. As regards the turnıp-cheese liquid it has been shewn that 
between the temperatures of 100° and 104° C, the probabi of 
pregnancy diminishos rapidly ns the tem increases, 
not as yet pomlble to say at what point the probability vanishes, 
Univermty College, June 30 J. Burvow SavprrsAy 


The Zodiacal Light 


CONTRARY to Mr. Hall's experience of astronomical books (see 
Natorg, vol, vili Ph in neither Herschel’s “Outlines of Astro- 
nomy,” Humboldt's “ Cosmos,” nor Guillemin’s ‘‘ Heavens,” can 
I find any hint ofa permanent difference between the brightness 
of the zodiacal light east of the sun and west of 1, though s 
‘ Popular Astronomy” says that according to Cassmi, ‘‘it is 
generally less lively and less extended in the morning than in the 
evening.” But even if Cassin! was correct, this is no positive 
proof of any difference between the two ‘‘branches” of the 
zodiacal light at the same time, seeing that he lived In the tem- 








perate rone, and probably did not 


it in both morning 
and at the same time of year, Mr. Hall's situation in 
Jamaica is favourable for Meg betas this point, and I shoukd 
not wonder if he finds the fact different from what he supposes, 
But even the books that consider the zodiacal lighteto surround. 
the sun in the shape of a lens, acknowl that it may extend 
further one way than another, and f at one time than 
another. T. W, BACKHOUSE 
» Sunderland, June 7 

At about half-past one in the morning of June 5, the sky wa’ 
clear, but the stars were not vey on account of the dif. 
fused light, and consequently the Eastern branch of the Zodiacal 
Laght was very faint; as I was endeavouring to trace its course, 
ht appeared so suddenly as to have quite a 

not shot out like the 1ays of the Aurora 


through Sagittarius, across the Milky Way, and through Scorpio, 
pike N 


eeu of 100°, and as I was about to make accurate observa- 
tions, it suddenly disappeared, having lasted somewhat less than 
one mun ute. 

Its course was therefore nearly parallel to the Ecliptic, and 
about 6° to the N. of it; its breadthywas from 3° to 4°; its 
bri was equal to that of the brig test part, ote Alilky 
Way, h which it passed, and therefore allowed me to 
jndge very accurately ; and it had no colour. 

ow Humboldt says m his ‘‘ Cosmos,” * * I have occasionally 
been astonished, in the tropical climates of South America, to 
o the variable intensity of the Zodizcal Light,” and ho 

dered the vanation to be due to atmospheric as I 
myself have hitherto done ; but in the case above no ordinary 
atmospheric changes could have produced the effect observed. 

Ty occurred June 4d. 18h. 40m. Greenwich mean time, and it 
wotld be very interesting to know whether the magnetic instru- 
ments were affected at any part of the earth. 

Jamaica, June 1873 MAXWELL HALL 


Meteorological Influence of Trap Rocks 

Tue thermometer ın a mine, or coal-pit, rises, according to 

Herschel, 1° for every 90 feet of descefit, or 58° per mile; and, 
ing to Clerk Maxwell, the rate of increase in this country 

ia 1° for every 50 feet of descent. These results are obtained in 
passing a very small portion of the superficial crust of 
the earth ; such, for example, asa part of the coal formation, 
which a very low degree of comduchvity. We can 
hardly, indeed, concelve a worse condugtor than a crost consisting 
of alternating strata of freestone, shale, tll, coal, limestone, &c, 
But these struta are very frequently perforated by comparatively 
homogeneous mntrumons in the form of tra drka wluch not 
only possess greater conductivity, but which, rom the analogy 
presented by rolesnoes, very probably extend down to the molten 
matter subj#tent to the external crust of the earth. Such trap 
dykes may be compared to an iron poker thinst through the super- 
ficial strate having its lower end ina stnte of fampn, and its upper 
end kept cool by radiation into the T. any 
continuous dyke,’ if this view be correct, there will therefore be « 
more rapid escape of heat; and when such igneous rocks occu 
spaces of many square mules of the earth's surface, one 
at first sight, expert iein to playa rey importent part in . 
mg the meteorological condiuons of the district in which they 
are found. They might bs expected, by the large amount of heat 
which hey cond freely to the earth’s , to sumulate 
the gro of plants; and by the radiation of the liberated heat 
into the atmosphere, they ought to become—especially durin 
night—the genmators of storms, by a constant ascent o 
rarefied air, It 1s quite true, however, the meteorological 
effects of such an agent must, as in the case of volcanoes, be 
observed by the far grander cycle of disturbances initiated by the 
solar heat; and thet its agricultural efficlency may be, to a large 
extoat, negatlyed by differences of chemical tation, acidity, 
and exposure, Stil, however, the influence is there, and ought, 
m one way or other, to make itself senmble, 


Do any of readers possess information bearing upon this 
nation? uch, for example, as experiments on cons 
uctivity of the different kinds of trap as compared with tho 


stratified rocks, or observations of the temperature of the alr, 
especially during night, above trap-rocks as compared with that 
* Ottes transl, vol L p raz. 
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districts of the coal measures, or 
penods of fructification of crops 
under similar differences of conditions. Of course the great 
difficulty affecting the last point is the difference in the chemical 
constitution of the soils produced by the decomposition of tap 


of the air above surroundi 
statistics of the fertility an 


and stratified rocks. 
Edinburgh, June 21 


THOMAS STEVENSON 





~ : 
Winters ang Summers 

A FRIEND writes to me :— From my observations of climate 
here (Belfast) I should say that I never saw a severo winter fal- 
lowed by a really fine summer. The severest winters I remember 
wao those of 1854-5, and 1859-60. The smer of 1855 was 
very wet, and that of 1860 deplorable. The finest summers I 
remember were thase of 1842, 1857, and 1868; in every case 
the preceding winter was very mild, 

I would add to this, that the severe wintey of 1355 and 1870 
wero not followed by remarkably fine mmmers The harvest 
weather of 1866 was unusually bad. 

Can any of your readers throw light on this subject from care- 
folly kept registers? R JOSEPH JOHN MURPHY . 

Id Forge, Dunmurrye June 6 





Cyciones 
Mr. Mauny’s theory of Cyclones, as stated in NATURE of 
th, is ın my opinion, true and valuable. I hope you wil 

permit me to call tha attention of your readers to m Telar ta 

ATURE, VoL iv. p. 305, where it pr de ge that I mdo- 
pendentiy arrived at the conclusion by hım, “that the 
o of cyclones is found in the tendency of the south-east 
trade-winds to invade the north-east trades by sweeping over the 
équator into our hemispheres.” Only the words “‘sonth-east” 
and ‘north-east ” must exchange places, and ‘‘the oppomte 
hemisphere,” must be read, instead of ‘‘ our hemisphere,” if we 
are to apply the theory to the cyclones of the Southern Indian 
Ocean and of the Southern Pacific. On this latter subject, see 
Mr, Whitmee’s letter ipSNaTurx, vol vi p. 121, 

I wish, however, to your attention to what I thmk an 
error in rpc a of 
from Prof. F Tt represents 
earth in the Polar regions as blowing in nearly the same direction 
as the trade winds. This appears mechanically impossible, and 
I cannot think that Prof Coffin’s data are extensive enough as 
regards the Polar refions As the late Capt remarks, 
the west winds of the bigher and middle latitudes constitute 
ffan everlasting cyclone oo a great scale ;” that is to say, a vast 
vortex whereof the pole isthe centre. Bat it appears impossible 
that the direction of the motion of a vortex should be reversed at 
its centre. joskra JOHN Murpity 

Old Forge, Danmuiry, June 24 i 





e A Mirago in the Fens : 

As the phenomenon called Mirage is not very common in this 
‘conntiy, though more frequent in the Fens, perhaps, than else- 
where, I presame that a penn of one which was seen on 
Thamay, May 29, Mst, will interesting to the readers of 
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Driving from Wisbech towards Thorney on the m 
named, I sto at Guy and my mend, Mr, 5. B. J. 
Skertchley, of H. M. Survey, who accompanied me, 
mounted the pa of the of the March and Spald 
Railway, to view the Fens from elevation, and then call 


my attention to what appeared a beautiful lake out a few 
miles distant, The illusory maten TE a bh Bey colour, 
and ently raised from the level, presen per- 
eS we More of considerable breadth, But this was not a 

all ex ; there were variously formed indentations— islands 
dotted here and there, pollard wiles inverted, and the reflec- 
tion of tall poplars and elms on the glassy surface. The use of 
my field-glass only brought these features more distinctly to the 
As we stood on the pudgs, we were looking fiom W. by 

8 to W. Wrohltuesea Ch was eight miles distant, and 
Thorney Abbey seven miles The mirage was stretched out 
from Eastern Fen over Prior's Fen to the west of Thorney, +e 
three or four miles, It was rr o'clock. There was a fresh 
breeze from N. E. ; the sky was not half obscured by cloud; the 
barometer stood high, being four degrees difference between the 





which Mr. reprints 
arhe coi iret 
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dry and wet bulb thermometers at g Aar. All these conditions 
were favourable to evaporation ; there had been more than palf 
an inch of rain the Monday previous. Mi. S. had witnessed a 
similar phenomenon fiom another point of view (seo NATURE, 
voL iL p. 337) in 1870, when he saw it both E. and W. of his 
position, but on Thursday last there was not even a mist in an 
other part of the horizon. On both occasions the wind was N 
Tt may be inter to know whether these phenom@a appear 
with a mild and moist S.W, or W., breeze. 

Wisbech, June 5 . Sam H. MLLI 


The Westorly Progress of Cities 


REFERRING to Mr. W, F. Barrett’s letter I would remark 
that there is a simlar phrase, viz the westerly or north-westeily 
of nations, which is intimately connected with “the 
westerly progress of cities,” and the former helps to explain the, 
latter. As a rule the more westerly of two peoples inhabiting a 





country is there by compulsion, ha been thither by 
the invader who, as a mje, makes the attack from the east 
The remnants of the"ancient Celtic race, inhabiting portions of 


the western shores and highlands of Spain, France, and the 
Bnitish Isles, are an evidence of this. e see the same 
ing on now in America: the aborigines being driven befoie 
e invader, to the west There are inmgnificant exceptions, 
both in ancient and modern times, but they only prove the 
rule, 


So much then for the westeriy among the peoples of a land: 


they are m the west by violent c@mpulsion. Among the inhabi- 
tants ofe city the westerly are there also by compnlsion—not a 
compulsion violence, bat by uncomfortable pressme; in 


which case it is the powerful or wealthy who retre before the 
weaker or poorer? 

The very fact of the westerly progress of nations establishes 
the further fact that what becomes afterwards more or less the 
eastern part of the city is the older and that where the first 
habitations were erected. An exception would be such a case 
as a city built on a western coast without any adjacent country 
to the west. Here the wealthy in 1etimng before their less for~ 
tunate fellow-cittens must necessarily go more or less to the 
cast. B. G. JENKINS 

London, June 9 


To the instances of ‘‘ westing” adduced by Mr. W, F. Barrett 


hi 


-as occurring in the Jfrge towns of the Qld World it is desirabl 
m 


to add that a similar tendency prevails in the large 
New, excepting, of course, the cases ın which physital bamners 
im or prevent it 

t should be observed, also, [that this wesiward current of 
progress in cities appears to be but the special manifestation of 
a principle much more general—the duection of great emigri- 
tions and of the advance of civilisation, apparently in pre-historic 
and certainly throughout historical times, having been uniformly 
towards the west. ey GJR 





How does the Cuckoo deposit her Eggs? 


A FEW days ago while examining a reed bed ın the fens of 
Lancoloshire, near Wainfleet, I found a Reed Warbler’s nest, in 
which was deposited a Cuckoo's egg. From the shape of the 
nest, which was very narrow and deep, and from the position of . 
the nest, which was built on slender reeds, on the outer edge of 
the it was utterly imposible that the egg could have Teei 
lud, a in the first p. the nest was far too small for so large 
a bird as the cuckoo tositin ; and tn the second, the weight of the 
bird would have inevitably swamped the nest. Does not this fact 
pode, at any rate, cdl tha theory hed by many omitho- 
ogists to be the correct one, that the female cuckoo drops her 
eggs into nests by means of her bill, as ıt is well known she 15 
provided by Namre with an ent in the thiont, in which 
the egg could be carried in safety her flight m search of a 
suitable place in which to deposit it. give bere a quotation 
from Bewick on the subject :-— g 

“Naturalists ae not agreed as to whether the female cuckoo 
lays her egg at once in the nest of another bird, or whether she | 
lays it first on the ground, and then, sening it with her bill, con- 
veys it in her throat (supposed to be enlarged for this purpose) 
to the nest which is to be its depository.” : 

* I should begad i any of your correspondents will inform ma 
if the male bird has a like enlargement in the throat, or is it only 
to be found in the hen? s T. Aupas, 

Regent's Terrace, Hull 
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THE LATE MR. ARCHIBALD SMITH 


M® ARCHIBALD SMITH was born at Glasgow 
in 1813; his father, Mr. James Smith, of Jordan- 
hill, Lanarkshire, was well known as a geologist, and as 
the author of a learned and critical work on the Voyage 
and Shipwreck of St. Paul, . 

At the pE of Glasgow Mr. Smith was a con- 
temporary of the late Norman McLeod and of the present 
Archbishop of Canterbury, with both of whom he retained 
a friendship through life. f 

From Glasgow he went to Trinity Collæe, Cambridge, 
where, while still an undergraduate, he commenced to 
contribute papers to the Mathematical journals ; his first, 
a most important paper “On the Equation to Fresnel’s 
Wave Surface,” is an excellent example of the extreme 
neatness and elegance of his style; ıt was published 
under the signature A. $ in the Cambndge Phi. Trans. 
and in the Phil. Magazine. ee 

He; however, as the result well showed, did not allow 
his amateur mathematics to interfere with the regular 
course of Tripos reading, and he also found time for a 

ood share of athletic exercise. He pulled in the Trinity 
host of which the late Lord Justice Selwyn was stroke; 
all the oars in that boat were reading men, and were 
familiarly known as “pP zs examples” (Peacock 
being a well-known tutor of the day). It was no doubt 
owing to Mr. Smith’s strong physical constitution which 
was thus well tramed in early life, that he was able so 
long to sustain the great strain of mental,effort and the 
want of rest to which he never scrupled to subject himself 
in after years when occasion required. 

In 1836 he finished his undergraduate’s career by 
taking the first place in the mathematical tripos as well 
as the first Smith’s prize, and he was soon after elected a 
Fellow of his College. The second wrangler of his year 
was Bishop Colenso. $ 

Having chosen the profession of the Chancery Bar, 
Mr. Smith became a pupil and a friend of Mr. James 
Parker, afterwards Vice-Chancellor, and is said to have 

uired the sound legal learning antl careful method 

p shed that judge. It was during the inter- 

vals of his laborious Chancery praatice rhat he foung time 

for the long series of magnetic investigations which has 
made ict Tanionla throughout Europe. 

His connection with Magnetic Science arose from 
intimacy with Sır Edward Sabine, the late distinguished 
president of the Royal Society, and who was interested in 
the question of theeDeviation of the Compass, first as 
member of a committee appointed by the Admiralty to 
consider the question, and afterwards as having under- 
taken the reduction and publication of the magnetic ob- 
servations made by Sir James Ross in his Antarctic 


Vv 

qh the 1842 to 1847 Mr. Smith, at General (then 
Colonel) Sabine’s request, deduced from Poisson's general 
equations, formule: for the correction of the’ observations 
made on board ship. ‘These were published in suctessive 
numbers of Sabine’s “ Contributions to Terrestrial Mag- 
netism,” in the Transactions of the Royal Society. 

In 1851, at the request of Captain Johnson, the supeyn- 
tendent of the Compass Department of the Royal Navy, 
he deduced from the formula the convenient tabular 
forms, and coniputed the auxiliary tables for determining 
the coefficients A, B,C, D, E, which have ever since been 
in use. These were published by the Admiralty in suc- 
cessive editions, but without the demonstrations or 
formula. 

In 1859 Mr. Archibald Smith edited and published the 
voyage of Scoresby to Australia, which was undertaken 
chiefly for magnetic research; and in his introduction 
gave, for the first time, the exact formule for the effect of 
the iron of a ship on the compass, the former approximate 
formuls being found insufficient. i 
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In 1862 he, conjointly with Captain Evans, the present 
chief of the Com department, prepared the Admiralty 
Compass Manual, a book which has since been translated 
into French, German, Russian, and Po ese, and 
gone through three editions. The work is divıded into 
four parts, the first of which contains practical rules to 
enable a seaman by the process of swinging his ship to 
obtain a table of the deviations of the compass on each 
point, and then to apply the tabular Cbrrections to the 
courses ateered. The secowd part is a description of 
“Napier’s graphic method,” the practical advantages of 
which are thac it enables the navigator from observations 
of deviations mage on any number of courses, whether 
equi-distant or not, to construct a curve in which the 
errors of observation are as far as possible mutually com- 
pensated, and which gives him the deviation as well on 
the compass courges as on the correct magnetic courses. 
Part III. contains the practical application to this subject 
of mathematical formula: derived from the fundamental 
equations deduced by Poisson from Coulomb’s theory of 
magnetism. Prior to this time it was considered suf- 
ficient to use approximate formula, going as far only 
as terms involving the first powers of the co-efficients of 
deviation; but the very large deviations found in iron-- 
plated ships of war rendered it desirable to use in certain 
cases the exact instead of the approximate formula, and 
this part was therefore re-written. The fourth part of the 
“Manual ” contains charts of the lines of apa variation, 
equal dip, and equal horizontal force over the globe; the 
first for the purpose of enabling the navigator at sea to 
determine the deviation by astronomical observations, the 
two latter to throw light on the changes which the devia- 
tions undergo in a lengthened voyage, and to enable the 
navigator to anticipate the changes which will take place 
on a change of geographical position. 

All Mr. Smuth’s investigations were undertaken as 
labours of love; but we must not leave unnoticed some 
of the recognitions which he received. 

In the year 1865 one of the Royal medals of the Royal 
Society was awarded to him, and he was elected a corre- 
sponding member of the Naval Scientific Committee of 
Russia ; in the following year the Emperor of Russia, 
with a most complimentary letter, presented him witha 
gold compass emblazoned with the Imperial arms, and 
set with brilliants. 

Recently, too, our own Government offered him a 

resent of 2,000/,, and intimated the fact to him in a 

andsome letter from the First Lord of the Admiralty, 
begging higacceptance, not by way of recompense, but 
as a mark of the high appreciation which the Govern- 
ment had for the services he had rendered. 

The history of Mr. Archibald Smith’s leg&il life is soon 
told. He attained the reputation of being an eminently 
concise and perspicuous draughtsman, and made a prac- 
tice at the bar which was above the average both if 
extent and importance. ee 

When Sir James Parker was made Vice-Chancellor he 
appointed Mr. Smith his Secretary; but the early death 
of Sir James brought these duties to a close. Later, a 
Judgeship in Queensland was offered to him, which he 
declined. It 1s said that the important change which 
has substituted figures for words as to dates and sums 
occurring in bills in Chancery was made at the suggestion 
of Mr. Archibald Smith. 

In 1868, when the Universities of Glasgow and Aber- 
deen were formed into a parliamentary constituency the 
liberal electors chose Mr. Smith as thelr candidate, and 
they did their best, though without avail, to bring bhim in 
for the new seat. 

About two years ago he was compelled by ill-health to 
give up work ; but he had greatly ralled ; and the attack 
which ended fatally was totally unexpected, and of but a 
few hours’ duration. In private life those who knew Mr. 
Smith best admired him most; be leaves unnumbered 
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sition, and to the true warmth of tis heart, which was 
ae open amongst ‘his multifarious and engrossing 
wor 





NEW EXPERIMENTS FOR THE DETERMI- 
NATION OFẹTHE VELOCITY OF LIGHT by 
‘M. ALFRED CORNU e 


AN exact value of the velocity of light is equally in- 
teresting to astronomers and physicists. It is ia- 
teresting to astronomers, for it enables us to calculate an 
important and not exactly known number, namely, the 
distance from the sun to the earth, for which cause the 
learned world is looking forward with so much im- 
patience to the passage of Venus on tle disc of the sun, 
as the observation of this phenomenon, it is hoped, 
will fill up this chasm. It is- interesting to physicists 
likewise, it is evident, but ig rome since the remarkable 
researches” of Profi*{lerk-Maxwell, who has found an 
unexpected relation between the theories of light and 


cr ae 
M. Cornu’s experiments, to which we now call 
attention, have for these reasons a great interest. 

The first who busied himself with this difficult question 
was Roemer, a Dane, at the Observatory of Paris, where 
Picart had called him ; but the observation of the eclipses 
of Jupiter's satellites, although giving a pretty good value 
of the velocity of lights offers, notwithstanding, some 
causes of error, especially the difference of brightness of 
Jupiter’s satellites at their maximum or minimum distance 
from the earth ; and it requires moreover an exact value of 
the diameter of the terrestrial orbit. 

M. Fizean (1849) showed that it was not necessary to 

employ astronomical phenomena, and that it was ible 
on the surface of the to make use of relatively short 
distances, such as four or five English miles. This rather 
bold experiment was much spoken of, He operated be- 
tween Montmartre and Suresnes, near Paris, at a distance 
of about five English miles and a half, 
- Léon Foucault, gome time after, putting into execution 
a project of Arago, pr another method founded on 
the revolving mirror df Sir Ch. Wheatstone. The value 
obtained by 189,000 miles (298,000 kilometres) was 
made use of by astronomers, who deduced for the paral- 
lax of the sun a number (37, 86), that is in concordance 
with the best observations of the transit of A des 

The number obtained at first by M. Fizeau higher, 
but it was given by him, who dwelt upon all the diff- 
culties of such a measurement, with hesitation. F 

M. Alfred Cornu left åside Foucaults method (viz, 
that of the revol mirror) which is liable to serious 
objections, and employed that of M. Fireau, although he 
baè -tried the two ‘methods of experiment at the Poly-. 
technic School, where many physicists were able to see? 
th 


em. 

M. Fireaus method is free from all objection. A 
ray of light is sent between the teeth of a cog-wheel,- 
and it is reflected at a great distance, so as to bring it- 
back to the point of departure. If the revolving mouon 

iven to the wheel is sufficiently rapid, the ray on its way 

ck meets a tooth, instead of a free age, and does not 
pass through ; when the speed is double, the ray meets 
the following interval, and passes through again, and so 
forth alternately for increasing rates of revolution. 

‘Thus the returning ray alternately presents a minimum 
(or an extinction) and a maximum; but the speed of 
rotation (in order to be measured) must be kept constant 
during several seconds in those moments; itis one of the 


m 


* that in one ot the Inst meetings of the British Assocta- 
eatmated 


Thomson has them at thetr roal valua. 












“creases, 


_tainedeby the observer himself by 
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friends to testify to k noble simplicity of his dispo- | greatest difficulties of the experiment, for that speed is 


enormous. Let us add the want of precision in the evplu- 
tion of a maximum or a minimum. 

M. Alfred Cornu has obviated all those difficulties :— 

1. By giving a speed of rotation not constant but 
increasing or decreasing according to a regular law, 
which he registers by means of electricity; ap that he 
easily knows the speed at every momen 

a. By registering in the same 
manner the exact time in which 
the ray of light disappears and 
appears again :eand thus he does 
not observe the instant of maxi- 
mum or minimum, but two in-. 
stants which are y distant 
from the moment is to be 
determined, 

The various results are trace? 
by fine needles ghat®*run on a 
sheet of paper covered with 
lamp-black, and rolled round a 
revolving cylinder. If the needles 
remain motionless, they describe 
a helix on the black paper, which 
becomes a ight Ime when the 
cylinder is unrolled. But these 
points are extremities of frma- 
tures of electro-magnets, and are 
moved when the electticity passes 
through ; and during all the time 
the current passes, the traced line 
is above the level of the normal 
line. 

The annexed sketch shows a 
part of an experiment made in 
the month of July 1872. : 

The line a On the right hand 
side represents the, increasing 
speed of the wheel; each time a 
cog of the apparatus, in its 
movement of rotation, touched a 
certain wire, the electric current 
had through, and deyi- 
ated fhe needle ee time the 
cog was i m Ato B 
fon CoD Dadar the tme, 
from the beginning of one devia- 
tion to the other (from A to C, 
from C to E, from E to G} 50,000 
teeth had passed, We clearly 
see that these intervals are de- 
creasing, because the speed in- 


’ 


The median line Indicates 
seconds which are sent by an 
electric clock. 

The third line has been ob- 


means of a Morse-key ; he made 
the electric current pass dunng 
the time the light was invisible ; 
PQ and R 5 The sketch 
thus shows two extinctions and 
two reappearances of light. It 
is the beginning of the experi- 
ment, 4 
i oa P aac obviates one of the greatest 
culties in physical experiments, namely the noti 

down of various numbers, that diverts the beane dat 
complicates operations, Furthermore, there remains not 
only the remembrance of the experiment made, but an 
exact, real, and living drawing. 

M, A. Cornu has, moreover, changed the rather large 
and expensive apparatus of M, Froment for another, 





Copy of the Automatic 
Ragustratons, 
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strong and small, for it is not bi than the fists. He uses 
the works of a common clock, which do not cost more than 
a sovereign. He has only replaced the largest wheel of 
the scapement by another one, lighter and more finely 
toothed, Special experiments, not mentloned in his 
present memoir enabled him to choose the most proper 
diameter for that cog wheel, A strong spring drives the 
wheel 700 8r 800 revolutions in a second. $ 

A drag has been added, in order to check ve a 
By a special arrangement, the rotation of the wr eel can 
be reversed, in order to eliminate certain errcrs that 
might result from the apparatus itself. . 

n order to try the improvements of the appa atus, a 
first series of iments was made between ths Poly- 
tethnic School and a tower of the telegraph office, at a 
distance of about one mile and a half (2 kilometres and 
a half), The observer could perceive a window of this 
tower amid a forest of chimn The distance w as too 
short: he prudently did not publishethe result. 

A second series was attempted by him between the 
Polytechnic School and the Valérien Hull, at a distance 
of about six miles and a half (ro kilometres 310 metres). 

Bat a transparent atmosphere is seldom now to be ob- 
tained in misty Paris If we go up to the t where the 
Ree he we perceive a sea of roofs below ; on the 
right Montmartre Hull, on the left the heights of Meudon, 
and in the front the Valérien fértress ; in one of the rooms 
in the barracks the mirror and the collimator were esta— 
blished. ° 

The apparatus that sends forth the ray of light 
(an instrument with a large aperture) was laid on a 
zolid timberwork ; in front of ‘the eyepiece is the little 
machine; on the left side the source of light is esta- 
blished, a ray of which, reflected by a glass, is sent 
between two teeth of the wheel. a 

But the Mont Valérien is concealed by mist; the win- 
dow of the barrack is hardly distunguishable although the 
sky is cloudless.” Paris is covered with a damp and dusty 
veil, The sun sets behind the fortress, and suddenly the 


mist disappears and the air becomes transparent. The 

of light between the teeth of the wheel is to be seen 

pe as a faint star in the midst of the inverted 

image of the window; it Is a stag of the sixth i- 

tude, the intensity of which increases and becomes ôf the 

fimt magnitude with the transparency of theair. Butit is 

necessary to make the experiments hastily, for that trans- 
parency will not last more than one hour. r 

An obstacle nearly checked the observer; the image 
often scintillated, eae ap agitated in such a manner that 
it was impossible to pursue the experiment. It was the 
warm alr of a -chimney unluckily standing in the way of 
the ray of light, the kitchen chimney of the Lycée Louis 
le Grand. . Cornu waited for the holidays, and the 
operations were at last worked out, 

He thus made more than a thousand experiments, and 
calculated 6g0 of them. 

In order to determine the distance between the two 
stations, he compared the measures previously edeter- 
mined, and made himself a triangulation ; the a e of 
those numbers gave him the number above cited’ aboat 
six miles and a half (10 kilometres, 310 metres). ė 

He did not at once take the average of the numbers of 
his experiments, but he gave a greater value to the num- 
bers obtained under the best circumstances, It appears 
evident that the results deduced from the fifth disappear- 
ance of the light are superior to those deduced from the 
first one, because of the more exact value of the velocity 
of the wheel, and that the favourable atmospheric con- 
dition rendered the disappearance and reappearances 
of light more plain. 

The average thus obtained gives for the velocity of light 
bap Te was ET N in the ee tee modarats 


it, m order to ha disappearance of li more’ favourable to obearvations 
tien a miamum of tntennty. sht Š 





189,300 miles ın a second ; by adia g the number by 


the refractive indices of the air (110003) we obtain the 
number 189,200 miles in a second in a vacuum; ths 
possible error in this value is about ado - 

M. Fizeau had found about 1 miles (312,000 kiL) ; 
Foucault 189,000 miles (298,000 kil). The physi- 
cists will wonder at the concordance bet M. Cornu’s 
number and that of Foucault, obtamed by an entirely 
different method ; and so will the astrqaomers ; for this 
number of 189,000 miles gives by calculating the value of 
the parallax of the sun th® number 87.86; and it is 
exactly the one recently obtained by M. Leverner as a 
consequence of three series of observations made om the 
movement of plan€ts, particularly of Mars and Venus. 

If experiments on the velocity of light were made again 
under good topographic and atmospheric conditions, and 
between two statons, the distance of which would be 
known by a geodetic calculation, a value of this velocity 
would be obtained with an error less than rglyy. Astro- 
nomical methods do not easily perhaps give such an 
approach, 

The author concludes his paper by saying : “ It is to 
be desired for the honour of French science, that those 
great works relative to the velocity of light, begun by 
Roemer at the observatory of Pans, pursued and simpli- 
fied by some learned Frenchmen, should be finished in 
France with a precision worthy of their astronomical and 
phyajcal importance.” , M.C, 


| Explanation of the Diagram (se next pagi) | 


-A, Source of light; a petroleum lamp. R, a combination of 
lenses to direct concentrate the light. C, D, E, F, areshown 
from above in order to show the direction of the ray of light — 
C, glass plete, on the surface of which the light is reflected and 
sent into the telescope according to the direction of the arrows ; 
a isa little handle which permits of small motions being given to the 
little plate in order to it properly. D, works of a common 
clock drawn to the 4 of tts linear ensions.—It is used to put 
in motion the cog wheel Y, between thf teeth of which the my 
of light is sent forth, W, wire touched by a @ of the ans 
of the thhd wheel, at each revolution ; it is united to the electro- 
magnet # (of the plate G), and thos the number of revolutions 
during a second is registered by r. Šu $4, two barrels that gire 
revolving motions in a contra y direction, 1n A der to eliminate cer- 
tain errors that t result from the a us itself. 4, a wheel 
onthe side of which a drag H bears (H has been drawn apart for 
greater clearness) ; /, horizontal axis of rotation ; V, screw; when- 
ever ary fherod 2 u brongt to qyin Peer 
bro to 14, and the extremity ¢ does not rub on the side of the 
v. (Note.—A decreasing is thus used, an in- 
creasing one $ rendered impossible so as to prevent the delicate 
works from being broken.) D’, front view of the same work ; 
the same things designed by the same letterg primed. D“ 
showa the iespective mtuation of the two b 6, and 6, 
E, telescope ; the light is transmitted to a distance of six miles 
and d , and comes back on the same path: the appa- 
ratus that reflects it back is a like E, and perform 
the office of a collimator the eye-plece of which is rep 
by a little mirror properly F, eyo-plece of E, with 


disposed. 
-which the ray of light is observed at its return ; it is observed 
reflected, 


eee plass piate C-on. which it hes bess 


.G, apparatus by which the various data of the experiments me 


t X, lamp-blacked cylinder, Y, moveable system 
bearing the electro-magnets ?, m, 2. The cylinder revolves 
without changing its place with an uniform rotatory motion given 
by a special apparatus, The movable system slides by a uniform 
motion communi by means of a stret weight. The 
manner of this motion has not been represented ; the 
relative m is the same as if the system were Immove- 
able, and the cylinder going forwards and revolving in the 
same time. /, m, n, eloctro-magnets; s, 7, r, armatures; they 
terminate in needles and describe on the lamp-blacked paper the 
three lines drawn on the sketch. One extrenity of the wire of 
the electro- communicates with the earth, the other 
with a pole of a special pile ; the other pole of th: pile com- 
municates also with the earth, Oa the way of the current 
that passes through from each particular pile to the thiee 
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each moment); for m, the 
an, electrical k; for 7, 


electro-magnets s a m 1s acod an inferru 
case. It registers: for # the law of 
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t 
ON THE FERTILISATION OF FLOWERS By | ‘lowers as appar y afierdlng tachi for intercrossing 


INSECTS AND ON THE RECIPROCAL 
ADAPTATIONS OF BOTH 
DURING the last ten years, since, by his wonderful 
work on Orchids,* Darwin anew turned the at- 
tention of naturalists to the remarkable connection 
e 





Fic 1 —Head of a humble-boe (Bombus mxscorum L. @) 8 en fron ab'ra, 
with the oral apparatus stret shed out to Its follest extent (5. 1) 


between the structure of flowers and the insects visiting 





BS 
Fig a~Gacking apparatus of a honsy-bos seen from beneath (12: 1) 


and fertilising them, many essays on the contrivances of 


* “Qn the various by which Britlsh and Foreign 


Contrivances Orchids 
nra fertilised by Insecta, and on the good Effects of Intercroming. London, 





; der Blumen durch Insecten und 


ntl 
distinct individuals have been published ; but there is no 
doubt that by far the greatest part of the work on this 
subject is still to be done. The most conspicuous flowers 


attracted, of course, in the first place, the aftention of 
inquirers, and much greater pains was taken to show the 
possibility of their cross-fertilisation by insects than to 
observe whether self-fertilisation may possibly take place 
if not visited by insects. Another very gbvious deficiency 
of observations indispensable to be made on the subject 
in question resulted,—the ferfilisation of flowers by insects 
being studied by botanists but little acquainted with 
insects. From this cause, for the most part, when flowers 
were examined &s to their intercrossing by insects, no 
complete observations were made as to the insects them- 
selves which were supposed to visit and fertilise the flowers, 
and in many cases the agency of insects was over-esti- 
mated in consequence of not observing them directly. 
Therefore, being myself acquainted with our flowers as 
well as with a great number of our insects, I thought it 
would be as a ers as useful if I observed, as far as it 
was possible for me, the insects which really visit and 
fertilise our flowers, their adaptati8ns to gain the honey 





Fig 3~Lateral view of tho 


sucking apparatus of a humble-bee (Seardar 

L} representing all the four foldings partly commenced, 
partly im; Saly executed A piaca of the tobu'ar mentum is broken 
away to the fokling of the hase of the tongue (7. 1} 


and the pollen, and on the other hand, the’ adaptations of 
our flowers to the insects that visit them; and having 
during a series of years bestowed all my leisure upon 
observations of this kind, I put them together in a 
which was published some months ago (“ Die Befruchtung 
ie gegenseitigen An- 
passungen beider.” Leipzig, 1873.) Supposing that this 
book js in the hands of only very few Englishmen, I 
think it may be of some interest for the readers of NATURE 
if I make them acquainted with the principal new facts 
contained in my work, adding some observations made 
since its publication. 


L—Js what manner the hive- and huimble-dees obtain 
the honey of the flowers 

The first accurate description and drawing of the parts 
of the mouth of the hive-bee were given by S 
about two centuries but he did not succeed in finding 
out the true function of the tongue ; he described and drew 
it as perforate’ at the end,* and believed that it was a 
simple sucking pipe. His successors saw that the tongue 


* “Joh Swammerdamm, Bibel der Natur, Aus dem Hollandlechens 
fibeesetet.” Lelpzig, 175s Taf. xvi. 
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of the bee is by no means perforated at the end, and 
that fluids, for that reason, cannot enter through its 
interior, but must be transported to the opening of the 
.cesophagus by the outside of the tongue. Thus with 
Swamme ’s error, that the tongue was perforated at 
the cnd, the view that it was a sucking organ was also 
rejected, and since then, even down to our own day, zoolo- 
gists seem almost unanimously to have denied in genera] 
the sucking powerwf bees. Milne-Edwards calls the Hye! 
noptera licking insects (“Insectes lécheurs ™"), and says 
that the honey-bees nourish themselves not by sucking, 
but, as it were, by lapping, nearly in the same manner as 
a cat does (“Ainsi 1l mest pas en pompant a lAbeille 
se nourrit, mais pour ainsi dire en TaBant Tes 
comme le fait un chat”), In like manner Gan Vogt 
expresses his opinion on the same subject, with only the 
difference that he chooses for the comparison the dog 
instead of the cat. The bees make ust of their tongue 
to lap, says Carl Vogt, in a somewhat similar manner as 
dogs apply their tongue to drink (“Sie gebrauchen ihre 
Zunge etwa in‘dholicher Weise zum Schlappen, wie die 
Hunde sich der ihri rum Saufen bedienen.”)* Also 
Claus} calls the parts of the mouth of the Hyme- 
noptera biting and licking (“ beissend und leckend ”), 
and Gerstaecker blames, in his annual report on the 
Progress of Entomology, Schenck for describing the 


visible. On both sides of the li we eas: by also in- 
serted in the mentum, the two four-jointed (bial palpi 
(db), the two first joints of which (/"), being flattened 
and very slender, with a central rib, form a sheath to the 
tongue, enclosing it from beneath, whilst the two minute 
joints at the tip of the labial palpi (/g*) serve as feelers, 
When drawn back into the extremity of the tubular 
m, as is shown in Fig. 3, the tongue by no means 
overtops the labial palpi, but is wholly enclosed by them 


from beneath, whilst when pulled out as far as possible 
(as shown in Figs. 1, 2, and 4) it considerably overtops the 
labial palpi. The base of the mentum is i in a 


. horny ridge, called by Kirby (in his “ Monographia Apum 
Angliæ ”) the fulcrum (7). e fulcrum ia placed at the 
conjnaction of two diverging horny ridges, called by Kir 
cardines (c), which connect the base of the fulcrum wi 
the basal portion or stipes (st) of the mamlle. The car- 
dines can be turned round their food-points; when turned 
forwards, they also push forwards the fulcrum and the 
mentum, so as to overtop considerably the basal por- 
(jon of the maxule (as shown Figs. 1,'2); when turned 
backwards, they also draw backwards the inserted 
yn them, and the mentum ig now enclo by the basal 
portion of the maxillæ (as shown in Fig. 4). In this position 


* C Vogt, Zool Brlefol p G78. 
t Grunfiige der Zoologia, 2855, P. 549 
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tongue of the bees as serving to suck honey, whereas, 
according to Gerstaecker’s opinion, it is only able to lick it. 
Hence, a good number of our best zoologists absolutely 
denyi e sucking of bees, and our entomological 
works affording, indeed, very detailed descriptions of the 
single parts of the mouth of the bees, but not sufficiently 
apas ones of the use of them, it may not be fruitless 
if I explain here, in some detail, the function of the oral 
apparatus of the bee. 

f we stretch out to its fullest extent, as shown in Figs. 
I and 2, the complex machinery of the oral apparatus of 
a hive- or humble: bes; which, when at rest, is placed by ` 
different foldings in an excavation in the under-side of 
the head, so as to permit but little of it to be seen, the 
most prominent fpart we observe is the long vermicular 
annulated tongue (/igu/a, li), at the end of which a little 
membranous lobe is seen (h, the same which was erro- 
neously thought by Swammerdamm to be perforated. 
The ligula is compgsedeof a great number of rings, each 
of which is provided with a whorl of hairs ; each whorl 
of hairs can be erected at will by the bee and pressed 
close to the ligula. The base of the li which bears 
two appendages, the garaglossax (pa), is inserted, together 
with them, in the tubular mentu (mt), and can be drawn 
back, as Fig. 3 shows, into the extremity of the tubular 
mentum, so that only the tips of the paraglossc are 

° ; 


Jue 
Fia. 4.—Lateral view of the sucking apparatus of, a humble-bee (Sembas Aertornm L. 9) fn a middle sucking position (7: 1). 


the terminal portions of the two maxille, the Zamswæ (la) 
appearing as two flattened, lanceolate, horny pieces with 
a central rib, form a sheath to the tongue enclosing it 
from above, whilst at the same time the two first joints of 
the labial palpi enclose it from Reneath, The marillary 
palpi (sf) exist in the mouth of typical bees only as 
atrophied useless organs. 

Besides the two foldings hitherto explained, two other 
foldings are to be mentioned. First, the whole L 
hitherte described is inserted jn the terminal points of two 
long, horny ridges enclosed in the excavation of the head 
and moveable round their faod-points (4 lora, of Kirby). 
When turned forwards, the lora push forward to twice their 
own length the maxillæ and mentum, with all their 
Pppendages when turned Par balan A draw them 

the same distance. Secondly, when all three 
withdrawals hitherto mentloned—{t) of the base of the 
tongue, (2) of the cardines, (3) of the Jora—are effected, 
the mentum lies, defended on each side by the basal por- 
tion of the maxills (s#), enclosed in the excavation of the 
under-side of the head ; only the tongue sheathed by the 
lsminze and the labial palpi overtop the head, aad are 
vent the jaws from being used ; but all these overtoppin 
parts are bent down and backward very easily; and 
now the jaws of smandibulæ (g) are poat prevented from 
being employed. 5 
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The separate parts of the mouth of the bee and their 
power of moving having been considered, it remains to 
examine what use the bee makes of them in its different 
actions. 

1. In order to empty the deepest honey tubes acces- 
sible to it, the bee stretches out all the moveable parts of 
its see ea poe ats (lora, cardines, lamin, maxillary 

pi, and tongue) in the same manner as is shown in 
igs. 1 and 2, with the only difference that the two first 
joints of the labial palpi sheathe the tongue from beneath, 
and that the laminæ closely embrace the mentum and the 
basal part of the tongue from-above. Ther the terminal 
hairy whorls of the tongue, protruded as far as possible 
and advanced to the bottom of the honey-tube, being 
wetted with honey, the bee, turning backwards the car- 
dines (0), withdraws the mentum, together with the tongue 
and the labial palpi, so far that the lamine are no 
ae da overtopped by the Mibial palpi, and that the lamine 
and the labial palpi together, clesely embracing the 
tongue, form a sucking-pipe, of which only the part 4-/ 
(Fig. Á of the tongue is prominent. But almost at the 
same time the bee, folding the base of the tongue into the 
tubular extremity of the mentum, withdraws the terminal 
hairy whorls wetted with honey into the gucking-pipe, in 
which the honey is forthwith dnven downwards to the 
oral opening by the erection of the whorls of hairs 
p sing quickly from the tip of the tongue towards 
ite base, and simultaneously by the enlargement of the 
interior abdominal hollows connected mth the cesophagus, 
which are visible from the outside by the swelling of the 
abdomen, and which must suck the honey towards the 
cesophagus, 

Fig. 4 shows the head of a humble-bee in a 
medium sucking position, When from this position 
the base of the tongue is folded into the hollow ,ex- 
tremity of the mentum (as illustrated by Fig. 3), 
the part &/ of the tongue wetted witt honey is 
withdrawn into the sucking-pipe. Now when the lora 
(Zin Fig. 4, directed downwards) are turned backwards 
round their food-points, the base of the sucking pipe 
near mf Fig. 4) is withdrawn to theeopening of the 

etwten the base of the two mandibule, sz@ and 
the labrum, /ér, Fig. 4, below the opipharynx sġ, Fig. 1), 
and the honey is, by pressing and sucking, driven to” the 
œsop When the lora (/) are again turned forwards, 
the whole sucking apparatus is pushed forward double 
the length of the lora ; and now the cardines turning 
forward, the mentum with its appendages again advances 
double the length of the cardines, while the maxilla remain 
atthe same place, and the laminz from this cause embrace 
only the mentum and the basal portion of the tongue ; 
when at last the base of the tongue infolded in the 
tubular mentum is stretched out, the tongue is again 
otruded to its fullest extent, and the terminal whorls of 
pairs are again wetted with honey at the bottom of the 
honey-tube of the flower, 

In a flower rich in honey, a humble bee may be ob- 
served executing four, five, and sometimes more,eeven 
eight or ten separate acts of suction, probably accom- 
panied by as many protrusions of the tip of the tongue 
into the honey, and withdrawals of it and of the whole 
sucking: pipe. 

I am fully convinced that the movements of the oral 
apparatus of the bees are as described ; for by intaxi- 
cating honey- and humble-bees by chloroform, and 
immersing the tip of their tongue into a solution of sugar, I 
sometimes succeeded in seeing the movements described 
performed sufficiently slowly to discern each separate act 
very well. What occurred within the sheath of the tongue 
formed by the laminz and the maxillary palpi, was of 
course not visible, but bending them aside after wetting 
the dp of the tongue with the solution of sugar, I some- 
times saw the erection of the whorls of hairs progressing 
from the tip towards the base of the tongue, 
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Hence undoubtedly the statement of roologists, who, 
absolutely denying the sucking power of bees, assert that 
they lick or lap the honey in a manner similar to a dog 
or a cat when drinking, must be essentially modifie 
The terminal whorls of hairs are filled with honey by 
adhesion ; this honey withdrawn into the sheath of the 
tongue is driven towards the esophagus by a double calles) 


firgt by the pressure of the erect whorls of hairs, an 
secondly by suction. HERM@NN MULLER 
(To be conguued) 


ON SOME REMARKABLE FORMS OF ANIMAL. 
LIFE FROM GREAT DEEPS OFF THE 
NORWEGIAN COAST* 


THE name of George Ossian Sars is honourably con- 
nected with a very interesting chapter in the history 
of deep-sea research, As early as 1850, his illustrious 
father, Dr. Michael Sara, had challenged Edward Forbes’s 
conclusions ing the bathymetrical terminus of 
animal life. He remarked,} that at least in the Norwe- 
gian Seas, it appeared to extend mufh beyond the limit 
which the English naturalist had fixed for it, Forbes 
had not dredged below 230 fathoms, and at this depth he 
had only obtained two living Mollusca and a couple of 
Serpulz ; hence he was led to place the zero of animal 
life af 300 fathoms. Sars, on the contrary, even at the 
early period just mentioned, had obtained from a depth 
of 300 fathoms a number of animals, including a species 
of Coral, Molluscs, Polyzoa, &c,; and he sagaciously 
remarked that there was evidence of the existence 
of a vigorous animal life at this great depth, inasmuch as 
some of the species (eg. Terabraiula septigera and Lima 
excavata) were the largest known representatives of their 
respective genera. In confirmation of his opinion, he 
wis able to offer, in 1864, a Catalogue of 2 animals, 
which had been obtained in depths varying from 200 to 
300 fathoms. More recently his sofi has devoted him- 
self with much energy and success to deep-sea investiga- 
tion, and in 1868 extended his dredgings to 450 
fathoms, and added no less than 333 species to those 
already published. He says:—“I found to my great 
surprise at this enormous depth, not% .. a poor and 
oppressed Fauna, but on the contrar? a richly developed 
and varied animal life. ... And so far was I from ob- 
serving any sign of diminished intensity in this animal 
life at mcreased depths that it seemed, on the contrary, 
as if there was just beginning to appear a rich and in 
many respects peculiar deep-sea fauna, of which only a 
very incomplete notion had previously existed.” Amongst 
the new forms thus obtained was the famous, AAisocrinns 
Lofotensis, descended from Oolitic ancestry, which fur- 
nished, according to Dr, Carpenter, “a principal 
‘motive’” of the Lighéning expedition. It is interesting 





to learn that these productive dredgings at the gi cadsssome-wammesemmd 


depth of 200-450 fathoms were accomplished in an ordi- 
nary fishing-boat with a crew of three men. 

In the umportant paper which forms the subject of the 
piesent notice, Mr. E O. Sars has given us an account 
of some of the results of bis dredgings in the “ 
deeps” off the Coast of Norway, founded partly on the 
posthumous manuscripts of the Prof. Sars, and partly 
on his own investigations. Various new species of Mol- 
lusca, Annelids, Corals, and Sponges, all of them dwellers 
in depths varying from 100 to about soo fathoms, 
are described, and illustrated by excellent res. But 
that which gives a peculiar and distinctive interest to the 
work is the elaborate memoir on a remarkable Polyzoon, 
taken in the year 1866, from a depth of 120 fathoms, at 
Skraaven, in Lofoten. This unique animal is not only 


Euy aes ol tie wte Prof: Dr. Biba) SaF. 


By George 
+“! Berotningom en { Sommerenn 1845, foraragen Zoologish Reiso 1i Lofotr 
og Finmarken,” p 13, ae i 
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generically distinct from all the forms that had been re- 
cognised at the time of its discovery, but must be referred 
to a new Order or ‘Sub-class : it is chiefly interesting, 
however, fo the biologist from the light hich it throws 
on the history and affinities of the tribe to which it- 
belongs. Its occurrence was first recorded in 1868 by 
the elder Sars, who gave jt the name of Hahlophus mira- 
õilis, but did not at that time enter upon the of igs 
structure., In 1869 Allman described a new Pol 
under the name ‘of Rhabdggieura Normanni, shi had 
been dredged up from deep water in Shetland, and which 
presented some remarkable peculiarities. Its polypides 
(according to Allman) were of the Hjppocrepian types 
having the tentacles disposed in the form of a horse-shoe, 
instead of circularly, an arrangement which had only 
been. noticed s0 far amongst the fresh-water division of 
the Polyroa. Another anomalous character was the pre- 
sence of a rigid, chitinous rod, extendifig throughout the 
créeping portions of the polyroarium, to which the poly- 
pides were attached at intervals by means of a long 
flexible cord. It now appears that the Shetland Polyzoon 


belongs to the same genus as the Lofoten form just men- 
tión Allman, however, having only access to hae 
mens in spirit, was unable to master the 


details of the structure or to apprehend fully the signifi- 
cance of ne ism as a whole. a a complete 
knowl 3 a we are indebted to the 
Ee eeeitons Be toe Sars, who studied the 
living animal; while to his father we owe a most inte- 
resting interpretation of the facts which the son had 
established. 

Without entering into minutia, I shall endeavour -to 
describe briefly the characteristics which mark out the 
Rhkabdopienra as unique, and invest it with so high an 
interest, pot ae e student of the Polyzoa, but also 
for the philosophical biologist. In the first place, it may 
be stated broadly that we find in this form the Polyroan 
type in a rudimentary, and half-developed condition, It 

early represents A o early stage in its evolution, if 
evolution be the method of Nature. The points which 
separate it most strikingly from its congeners are not the 
equivalent of the ordinary differences that occur amongst 
the members of the same class ; they might rather be re- 
garded as surviving features of another and very different 

from which it has di and are strictly transi- 
tional in character. Réabdop is a Polyroon, and yet 
not all Polyxoon. A large portion of its structure, while 
clearly taking the Polyzoan direction, differs widely from 
that of all known Polyzoa. Some of the fi which 
we should regard as most characteristic of tlis class are 
altogether . And in which the Polyzoan 
type is most distinct! le, appear in a simpler and 
more rudimentary condition than in any other known 
form. Ina word, two of structure seem to blend 
in this remarkable Pine, ons as it were, fading away, 
the other dawning. # ‘ 
` The polyzoarium in RAabdopleura bears a striking re- 
remblance to that of a Hye, and might poets toa 
Coryne or Eudendrium. \t consists of a number of erect, 
distinctly annulated, which are united by 
eN Taen of the ac: tubes 
xocecia) contains a polypide, and every polypide is at- 
ee Dya contractile cord to a PEE gur 
cal rod, which pervades the creep on of the poly- 
zoary. The polypide differs from those of the normal 
Polyzoa in the following important particulars :— 

1. It is without any sort of attachment to its cell, in 
which it lies quite free. In all other known Polyzoa a 
membrane (the endocyst) lines the cavity of the cell, and 
envelopes the polypide, to which it is attached above, at 
the base of the tentac crown, When the animal re- 
treats into its cell, it draws in with it the anterior portion 
of this membrane, which securely TA the aperture. 
Between the endocyst and the body of the polypide is a | 





chitinous 
a’ creeping, tul 
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space (the perigastric cavity), in which the nutritive fuid 
is confined. But in leura aaner is alto- 
er absent, or ap in a ectly en condi- 

a as a “thin, g E aR a finding: 
the digestive apparatns. There is nothing to close the 
orifice of the cell, and the surrounding water passes 
freely into its interior. There is no perigagtric cavity’ 
or fluid. The polypide is as free and unattached as a 
Hydroid in its calycle; and its only connection with 
the colony is through the contractile cord ‘already re- 
ferred to, - 

2, The digestive system is of the Polyzoan but of 
much lower grade than is found elsewhere. There is little 
specialisation of parts; the stomach and intestine consist 
of a simple tube, wider towards its upper and 
narrowing off rapidly towards the posterior end, which is 
bent abruptly upon itself. The intestine is not separated 
from the true stomach by. any vafve, but is an immediate 
continuation of ity anf passes off fram its lower extremity 
in a straight line to the anal orifice. 
. In the normal Pol on the contrary, the stomach is 
divided into two well-defined regions ; and the intestine, 
which is marked off by a distinct valve, takes the origin 
between the upper portion and the large, sub-globular sac, 
in which it terminates below. We have in Rhaddopleura . 
the bent tube and the two ogifices (oral and anal), but be- 
yond this, perfect simplicity of structure. 

;: The tentacular apparatus exhibits some remark- 
able features, It ers essenti from that of the 
marine, and ajso from that of the fresh-water Polyroa, 


though it most nearly a hes the latter. It consists 
of two etrical lo or arms, which extend out 
dorsally the anterior part of the body, diverging .to 


each side; and each of which bears a double row of 
ciliated tentacles. These lobes are very flexible, and 
exhibit great mobility, bending slowly in various direc- 
tions ; and iff this they contrast strikingly-with 
the unchanging lopkhophore of the fresh-water Borie 
The single tentacular crown, which belongs to all the 
other known members of the class has here disappeared 
and instead of the circular verticil of the marine, and th 
crescentic but continuous series of the fresh- 

we have here two series, borne on distinct flexible- an: 
m lea ages. í 


4 In anri the 

ees concerned in the sion and retraction of 
polypide, which is so c istic of the Polyzoa, 
and on which their lively and rapid movements depend, 
is sup along with the endocyst. Refraction is 
efi solely by means of the cord that passes from 
the body to the rod pervading the creeping stem. It 
is a very slow and sluggish process, the ide exhi- 
biting none of the sensitiveness and vivacity of its 
kindred. Under extreme provocation it retires very 
deliberately ; an ordin Po n di with the 
speed of light, on the slightest alarm. ts sluggishness 

as our author is accounted for “ by the want o 
special retractor-mu and by the slightly developed 
contractile elements, not distinguishable as- evident 
muscular fibres, in the contractile cord.” . 
Still more remarkable is the mode in which the pro- 
trusion of the polypide is effected. In the absence of the 
usual muscular appliances, it is Pega first sight, to 
imagine how the creature can raise i from the lower 
extremity to the aperture of its tubular dwelling, It 


appears, however, that a ial and rca ares organ 
t here also the bdopleura 


exists for the purpose, and 

departs altogether from the customs of its race. This 
organ consists of a large and prominent shield or disc, 
which projects from the anterior end of the body between 
the oral and anal orifices, and is thickly covered with 
cilia... It evidently co: onds with: an anomalous: 
structure -(known as the «pistome), which- occurs only 
amongst the. freshwater Polyroa, and. the function of 


. 
$ 


complicated . muscular 
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which has not hitherto been determined. Sars has ob- 
served that this ciliated disc is closely appressed to the 
wall of the cell, during the process of protrusion, and is 
in facta kind of foot or creeping-organ, by means of 
which the polypide laboriously draws itself up towards 
the aperture of its tube. The Polyzoon, which, in its 
normal congition, is equipped with a powerful musculay 
apparatus, and remarkable for its vivacious habits, here 
iterally crawls out of its cell 

5. It only remains to notice the dark-coloured cord, 
which ruas throughout the creeping stem, and 1s a very 
marked feature of this curious form. It 18 described as 
a cylindrical tube, with firm, horny walls, inclosing 
a soft, transparent, cellular substance, from which 
branches are given off at intervals, and enter into the 
contractile cord of each polypide. This “ axial cord” 
may no doubt be com with the so-called nerve- 
trunk p.rvading the stem of other marine Polyroa—the 
principal element of the suppose oelontal nervous- 
system. Our author nghtly regards the soft substance 
extending through the ena a sort of incompletely 
defined nervous trunk connecting all the individuals of 
the colony. 

Of the development of RAadbdoplenra little can be said 
at present. Both Sars and Allman, indeed, have recorded 
observations made on the forgation of buds; but they 
disagree in their interpretation of several important points ; 
and we must wait for further information before we can 
master this portion of the history. 

From the foregoing account it is evident, as stated at 
first, that in RAcddopleura we have the polyzoan structure 
ina very rudimeotary condition, and disguised by 
features that are alien to it as it now exists; some of 
its principal elements are fully established, though ina 
simpler form than we find them elsewhere; some, are 
altogether wanting ; while one important class of functions 
(the various moyements of the polypide) is®* provided for 
by means which have no parallel whgtever amongst other 
members of the tnbe, and in part by an organ, which 
survives, reduced in size and with a different oifice, in ane 


n only, as the so-called spisfome of the fresh-water 
Poa 


Allman’s examination of the Setland Rhabdopleura, 
as preserved in spunts, led him to regard the Polyzoa as 
connected with the Mollusca, through the Lamelb- 
brancluata, rather than the Brachiopods. Prof. Sars, 
iclying on his gon’s investigations, takes a very different 
view of theiraffiniues. He regards the RAaddoplenra as an 
organism “ which sta&ds as it were in the middle between 
the Hydrozoi and the Polyzoa,” and forms a transition 
from one tothe other. Itis undoubtedly, he says, “lke 
many other animals which at present inhabit the greater 
depths of the sea,... a very old form, which in its 
organisation has still retamed several features from the 
tune when the animal type that we call Polyzoa first 
developed itself from a lower type.” He considers it 
‘to prove that the Polyzoa “are most closely related 
to the type of the Celeuteraivs, and especiatty to 
„the class ÆMydrosoa,” from which they are probably 
derived. 

Itis my present object merely to report results, aad 
not to offer any criticism upon them; but it may safely 
be said that the paper,a portion of which I have sum- 
marised, 18 one of the most interesting and important 
contnbutions to biological literature, that have lately 
appeared. - 

It is right to add that the author, considering “one o 
the great universal languages” preferable to his mother- 
tongue, as the vehicle of scientific research; and as a 
graceful acknowledgment of the services rendered by 
our countrymen ın recent times to zoological science, has 
courageously, and to the relef of many of his readers, 
written his memoir in English. 

: - THomas HINCKS 





NOTES 


At the Midsummer Commencements, held -last week in 
Trinity College, Dublin, the honorary degree of LL.D. was 
conferred by the University of Dublin on Dr. Andrews, of Bel- 
fast, and Professor Wright, of Cambridge 


Dr. Janes Mur, Professor of Anatomy in the Edinburgh 
Veterinary College, has been elected to tf vewly-founded 
lectureship of Animal Physiologgein the Edinburgh School of 
Arts, ; 


ARCHAOLOGISTS will be interested, and no doubt pleased, to 
hear, that Sir John Lubbock has just bought Silbury Hull, the 
grandest tumulus in Great Britain, if not in Europe. 


We have a number of earthquakes to chronicle this woek ; that 
in India, ıt will be noflced, preceded only by a day those of Italy. 
The earthquakes in Chili, on the 15th May, were of a very 
serious character. They affected Valparaiso, Santiago, Quilloia, 
La Ligua, Canquenes, and Salvados. At Chillan, Concepcion, 
and Talchuano, in the south, so far asewe can understand, it 
was slight At Valparaiso, it commenced at 12.32 P., and 
lasted forty-two seconds, with a vertical motion, so that the 
ground danced under foot. Two churches and many buildings 
were damaged. Gas branches were wrenched from the ceilings, 
end books thrown from the shelves. In Salvados, in Central 
America, the earthquakes had ceased in May, At 
2 PM. on the g8th June, Asseerghur Fort was visited 
by şu earthquake which lasted for about three or four 
seconds, direction from north-west to south-east On the 
moming of June 29, abont five o'clock, an earthquake winted 
several parts of Italy. At Verona, Treviso, and Venice, 
though the shocks were severe, little damage was done; but at 
Feletto, north of Piane, and noar Conegliano, the church fell im- 
and thirty-eight people are reported to have been killed. At 
Belluno four persons were killed and Yeveral wounded. At 
Pieve del Alpago several persons were injured, Two persons 
were killed at Torres, four at Curaga, eleven at Puos, two at 
Yisione, and one at Cavessago, 


We regret to hear that difficulties have aisen in the manage- 
meit of the Brighton Aquarium, which “bre likely to lead to the 
resignation of Mr. Saville Kent, who lately vacated a post in the 
British Museum for that of Curator and Resident Naturalist to 
the Aquarium. Of the nature of the dispute wo are not in- 
formed, but ig seems unfortunate if some means may not still be 
found by which an amicable arrangement may be arrived at be- 
tween Mr, Kent and his colleagues by which his services may bo 
retamed to the instituton. 


Tar female Octopus at the Brighton Aquarium still continues 


to guard her clusters of ova with the greatest vigilance, relreq), sessmessamd 


ing them7at short intervals by turning upon them a powerful 
stream by means of {her tubular funnel; no increase to the 
number deposited having taken place since last week, the usual 
complement produced may be presumed to have been excluded. 
The truncate “ Heclocotyins” arm of the male, in thls instance 
the third on the left side, is fast recovering its normal condition, 
a new slender filamentous process has sprung from the mptured 
extremity, resembling, in:detadl, the reproduced arm of an Opdz0~ 
coma or Brittle Starfish Mr. Saville Kent is of the opinion 
that the Orlogus tuberculatus of D'Orbigny wil] prove on closer 
investigation to be the mate af O. vuigaris; the difference in 
appearance between individuals of the same species but the 
opponte sex belong most maiked when once recognised; the 
geneial surface of the integument in the female is comparatively 
smooth, while numerous rugosities and elevated papijim adorn 
that of the male, mare particulady in tho neighbourhood of the 
head, 
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Tr has been annomfced by cable from America thet a new 
planet (No. 132) was discovered by Prof. Henry on June 13. 


Tue just published lecture, delivered in April last by Prof. 
Flower at*the Royal Institution, on ‘! Palæontological Evidence 
of Gradual Modification of Animal Forms,” is accompanied by 
an excellent and very ingeniously-constracted diagram of the 
affinities of the different members of the class Ungulata, including 


` all the fosil as we as the recent forms. Each genus is repre- 


with a drawing {lustrating its pecullaritles. 


‘sented by a circle, the compagutive size of which indicates the 
namber of rpecies included in it The extsting genera are left 
white, and those which have fomil representatives are surrounded 
by rings, which are so shaded as to make ib easy by referring to 
an accompanying table, to find in which stratum the form first, 
appears; tha extinct genera appear as shaded circles, Conse- 
quently the Peccary and Babirussa are represented by unsur- 
rounded white circles, while Ceryptodon dhd Lopkiodem are all 
shaded; Asstlome is a large white circle surrounded by a late 
Miocene ring ; Aceraterium has a central late Miocene circle 
and an early Miocene ring, indicating its range in time. Such a 
method applied to all the classes of animals, if equally thorough 
and accurate, would be an invaluable acquisition to Zoological 
Science. : 


Tae following telegram dated Alexandria, Jone 30, 1873, 
IPM, haa been received at the Foreign Office, from the Hon, 
HL C. Vivian, Her Majesty's Acting Agent and Consul-General 
ion Egypt :—“ Telegram jast received from Sir Samuel Baker, 
dated” Khartoum, yesterday, reports his safe arrival there in 
good health, with all the other Europeans, “The country as far 
as Equator annexed ‘to! Egyptian dominion, All rebellious, 


. intrigues, and slave trade completely put down. Country 
- orderly. 


Government perfectly organised, and road open as far 
as Zanzibar, El Zaraf navigable. Victory on June 8 with only 
105 men, over army of Onioso, This mission gue ace! 
successful,” K 

M. px Lussmps is a capdidato for theo) place in the French 
Academy vacant by the death of the late M. do Vernenil, ^ 


THE name Drepansphorus having been recently used by Sir 
Philip Egerton for È species of fossil fishes, Mr. Sclater proposes 
to.change the generic mmo which he gure to the Paradise Bird 
discovered by the Italian naturalist D’Albettis, to Drepasorsis, 
We shall shortly have the opportunity of offering to our readers 
a description of this bird from the hand of Mr, Sclater, together 


è 

Some yedrs ago, in connection with the Berlin Geographical 
Soctety, an Association, Joined in by all the chief European 
powers except Franoe and England, was formed for the purpose 
of determining a standard European metre, to be based on the 
exact determination, of the meridian between Christiens and 


Palermo, Tho work has developed itedlf into the ascertainment 


t 


of the dimensions af the globe, and the Association has been 
now joined by France, England thus being the only power which 
holds itself aloof from taking part in the highly valuable work. 
The result will be the union of tho triangulation of the whole of 
Europe. 


At the recent D. Se. examination of the University of London 


- Mr, Richard Wormell, M.A., BS eee anaes! 


Augustus C. Maybury in Geology. 

Arrmarion has been lately given by the American Ethno. 
Jogists to the fossil skeleton of Guadeloupe, and they support 
the suggestion that it belongs to the Carib race, This admision 
still allows of considerable antiquity, 


Doctor Don Ricardo de la Parra, died at Envilado, in 


Antlongula, U.S. of Colombia, on May 9. He was about to pub- 
lish a work on Elephantiasis, which had been a special study. 
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THe volcano of Puraca, in the western state of Cauca, in the | 
U.S, of Colombfa, has been in convnlsion for three years, and is 
now causing great alarm. It gives rise to frequent storms.” 


Tux forthcoming number of Petermann's Mittheilungen will 
contain a very interesting ‘article by Carl Dambeck ‘on the 
Distribution of Ses-fish, in {which the author 

vides the ocean into eleven regions, and givef lists of the 
principal fishes to be found in each region. y - 


Mx. LAMONT’s fine yacht Diana, which was chartered by 
Mr. Leigh Smith, and which recently left Dundee on a Polar 
Expedition, is reported by the whaler Æciipse, which arrived at 
Peterhead on Sunday. The letters which have been received an-_ 
nounce that the paity were on June 1 last in latitude 77°40, being 
among the floating ice, which reached northward to Spitzbergen. . 
At that time all connected with the expedition were well, and 
notwithstanding that very severe weather had prevalled since 
leaving Scotland, db ent hed happened. The arrangements 
had been slightly interfered with in consequence of the teppas- . 
toons weather, and the island of Jan Mayen had not been 
reached, The Diana was to proceed along the outside of the 
ice towards Oe ee E ee Ee 
will meet a storeship which preceded her. 


Muca gratification is felt in Peru at the discovery of a new 





“coal deposit near Plsco, which is sid to be one of the best and 


richest on the Paclfic avast, and the locomotives on the Ica and | 
and Pisco Railway are using it with great success, The mme is 
situated close to the sea, and near a perfectly safe harbour, and . 
the coal is said to be finer ‘In quality than any in Chili, and of 
Cec a a oon 
cal value. 


A. GENERAL meeting of the members of the Aeronantical So». 
ciety of Great® Britain was held on Monday evening in the - 
theatre of the Soclety of Arts, under the presidency of Mr, 
Glaisher. A number of models prepared for the occasion were | 
exhibited by persons actively interested in the advancement of 
the great scheme “of aërlal navigation. , The chairmag ip bie , 
opening remazks, his satisfaction at hiing to record 
made during the past year in the- 
science in which they were all so interested. Those marks were 
certainly alight, but they were nevertheless decided steps in the . 
right direction. Very many experiments -of the highest impor. ` 

tance to the furtherance Gf a#rial navigation had been carried 
Oat Gr EREADER EET bee PAEA PN 
factory results, Tho Society bad, he added, expendod:a sum of 

1,200/, in the construction of a balloon the motive power of 
which was to be brought about by a small steam engins, now in 
preparation, of a merely nominal weight, and giving, for its size, 
an exceedingly high pressure of steam. A model of this was 
exhibited in operation by Messrs, Thomas Moy and R. E, Shill 
Papers were read during the arena: by ayeni geotenn, Be 
cluding Mr, Bennett and Mr, D. S. Brown ` 


Tux French ‘' Society of the Friends of Sclence,” an awooia- 
tign for succouring the widows and orphans of men of scienca ` 
has distributed during the last three years, in spite of the mig. 
fortunes of the; country, 88,439 fr. 


Tux scarcity of rags has, it is well known, recently induced , 
paper manufacturers to look out for new textures as substitutes 
for those formerly used. In France hop-stalks have been suc- 
cessfully ulilised for this purpose, and in this country an attempt ` 
has beem made’ to utilise jute for newspapers. A copy of tho 
Warrington Guardian, printed on futo paper, has been sent us, 
and it appears to us quite satisfactory. 

A Society for the Promotion of Sclentific Industry has recently 
been established in Manchester. Its object is the increase of the . 


“t 
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technical knowledge and skill of those engaged ın the various 
industwies, the improvement and adrancement of manufactures 
and the industrial arts and sciences, and the general progress, 
extension, and well-being of industry and trade. The society is 
sending out artisans to Vienna to profit by the Exhibition row 
being held there, as was done by the Society of Arts on the 
occasion of the Paris Exhibition, and it proposes to hold in the 
autumn an exhibition of desigas in textile fabrics and of fuel 
economisers. 

A PAPER entitled “Contributions to a Knowledge of North 
American Moths,” by Aug. R. Grote, was read on June 6 before 
the Buffalo (U.S.) Society of Natural Sciences, in which it was 
stated that three new genera (Litcgnathe, Meghypena, Phæcasio- 
phora), and nineteen hitherto undescribed species (Acronycta, 4 ; 
Agrotis, 1; Cloantha, 2; Litggnaths, 2; Meghypens, 2; Botis, 
1; 15 Phcalophory, I; Ewycreon, 1; Penthina, 3; Grapholitha, 

; Octa, 1) occur in the North American insect fauna At the 
same time a paper entitled ‘Descriptions of New Species of 
Fungi,” by Chas H. Peck, was read, in which it was stated 
that 142 hitherto undescribed species of fungi (Hymenomycetis, 
96 ; Gasteromycetes, 11; Conlomycetes, 18 ; Hgrphomycetes, 6 ; 
Ascomycetes, 11) occur in the flora of the United States, 


Ix connection with the Social Sence Congress, to be held at 
Norwich, from the Ist to the 8th of October next, there will be 
an Exhibition of Educational, Sanitary, and Domestic Ap- 
plances, based on the experiment which proved sq succesful at 
Leeds in 1871. The object of the exhibition is to bring under 
the notice of the public generally, and particularly those who 
are interested in social, sanitary, and educational questions, the 
latest scientific appliances for improving the public health and 
promoting education. The exhibition will be open to exhibitérs 
from all parts, and the management will be under ethe superin- 
tendence of a committee. 


A YALUABLE paper In the May number of the Canadian 
Journal is i contribution to a Fauna Canadepsis, by Prof. H. 
cholgpn, n, being an account of the animals dredged in 
Lake Ontarlo in 1872 The were all carried on 
within a radius of ten miles from Toronto, and Prof, Nichofkon 
describes the nature of the bottom, and forty-three speries of 
animals taken up in the dredge, belonging to Annelida, Crusta- 
cea, Arachnida, Insccta, Mollusca, and Vertebrata. The paper 
possesses several points of interest, 


° 

Wrihave received Nos, 3 and 4 of the Schoo! Labaratory of 
Physical Science, a mall querterly Journal edited by Prof. 
Hinrichs, Director of the Laboratory of the Iowa State Univer- 
sity. The longest paper is entitled ‘Science in Schools,” and 
gives a comparative view of the place occupied by Physical 
Science in the Classical Courses of the American Colleges, the 
palm in thls respect being given to Harvard. Prof. Hinrichs 
thinks, notwithstanding the comparatively great importgnee 
attached to physical science in America, the place allotted to it 
in her universities is still farjfrom satisfactory. Under the head 
of “Laboratory Notes,” Prof. Hinrichs gires a method of deter- 
mining the Velocity of Sound in the Atmosphere, 

Ma. T. Loain, C.E., Superintending Engineer, and Circle, 
Punjab, has seat us a small pamphlet, entitled “ Practical Notes 
on the Egyptian Mode of Cotton Cultivation,” containing a 
senes of well-arranged directions on this subject, founded on 


Mr. Login's own experiments, which appear to have been un- 
usually successful 


We have received from Messrs, Asher and Co., Now. 378, 


379, 380, of Kirchoffand Wigand’s (of Leipzig) ‘‘ 
Bucherlager,” containing long lists of very valuable works in 


Mathematical, Physical, and Mechanical Sciences. 





ACCORDING to the American Artisan, the new educational 
system m Japan embraces the organisation of 8 colleges, 256 high 
schools, and over 50,000 public schools, at which the attendance 
is to be compulsory for all children above six years of age. 


A SUPPLEMENT to the Fifth Aonual Report of the United 
States Geological Survey of 1871, contains an enumeration with 
destriptions by Mr. Leo Lesquereux, of seto tertiary fossil 
plants, from specimens procured 1g ,the explorations of Dr. F. 
V. Hayden. in 1870, Another small pamphlet connected with 
the same survey contains carefully compiled and very valuable 
lists of elevations and distances in that portion of the United 
States west of the Mississippi, collated and arranged by Prof. C. 
Thomas, 


Tux ‘Report of the Entomological Society of Ontario,” for 
1872, contains papers on Insects injurious to the Grape, the 
Strawberry, the Hop, the Maple, the Peach, the Potato, on 
some innoxious insects, and on beneficial insects. 


Wr have received the “Report of Progress” of the Geo- 
logical Survey of Canada for 1871-72, conteining detailed and 
well-compiled accounts from the various parties who are carrying 
on the work, 


Wer that there has been er€cted a small observatory on 
the Columbla (U.S.) College campus for educational and, we 
hope, also for scientific purposes. The observatory is furnished 
with an equatorial, accompanied by « seven-prism spectroscope, 
by Clark, and a pontion micrometers, besides an altozimuth and 
a zenith telescope. 


Wr take the following from a paragraph entitled “ Prof, 
Agassiz on Natural History in Schools,” m the Uarorsiy 
Monthly (New York) :—" I am satisfied that there are branches 
of knowledge which are better taught witout books than with 
them ; and there are some cases mo obvious, that I wonder why 
it is that teachers always resort to books when they would teach 
some new branch in their schools. When we would study natu- 
ral history, instead of books let us take specimgns—stones, mine- 
rals, crystals. When we would study ts, let us go to the 
plants themselyes, and not to books describing them. When 
we would study animals, let us observe animals.” 


ADDITIONS to the Brighton Aquarium during the past 
week; 2 (Ladrar lupus); 14 Black Bream (Can. 
tharus TET I Balan Wrasse (Labrus maculains); 
I a Rockling (Motella vulgaris); 6 Sor Cray. 

fish (Palinurus onlearis); 1 Toad Crab (Droma vulgaris), 
1 Octopus (Octopers vuigaris}, presented by Mr. C. J. Small, ot 
Hastings; 1 Sea-hare (Apirsia unciala); Oysters (Ostica 


edulis); Mussels (Mytilus edulis) ; Zoophytes (Tumia c assi or 


cornis, Alcyonium digilatwm). 


THe additlons to the Zoological Society’s Gardens, during 
the last week, include an Erxleben’s Monkey (Cercopithecus 
erxtebeni) ; a Moustache Monkey (C. redhus) ; a banded Ichnen- 
mon (Herpestes fasciatus) and two bronze Spotted Doves (Chaleo- 
pedia chalcospilas), from West Africa, presented by Mr. J. J. 
Montelro ; a greater Sulphur Crested Cockatoo (Cacatua gale- 
rita), from Australia, presented by Mrs, Thomas; a Hyacinth 
Porphyrio (Porphyrio Ayacinthinus), from West Africa, pre- 
sented by Lady Cust; a grey Ichnenmon (Herpestes griseus), 
from India, presented by Mr. W. Walker; an Argus Pheasant 
(Argus giguntens), from Malacca; two Rufous-tailed Pheasants 
(Ceriornis erythrophthalmus), from India; a white-banded 
Gibbon (Hylobate: lar), from the Malay Peninsula; a Puma 
(Fais concolor), from Bogota; two Lanner Falcons (Falce lana- 
rixs), from E, Europa deposited. 
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SCIENTIFIC SERIALS 


Der Naturforscher, May.—This serial, containing little that is 
original, furnishes a weekly supply of well-selected and adapted 
matter from various sources, Tk the present number attention 
may be called to an academical address delivered by Herr 
Streng at Giessen, on the “ circle-course” of substances in nature, 
treating chiefly of geological phenomena ; to an account of Herr 
Janettax’s recen ul researches on the conduction of heat in 
crystals (some44 mineral species having been examined); to a theo- 
retical investigation by Herr ddand] (Vienna Academy) of thecond:- 
tions of saturated and supersaturated solutions, and to several papers 
of meteorological experiment : on moisture m forests and in the 
opea, on the temperature of rain, and on, the velocity of winds 
as measured on various heights on Antwerp Cathedra].—Some 
observations of M. Du Brew on the partial decortication of 
horse-chestnnts, are worthy of notice. e found about twenty 
of these trees in the park at Compiègne, the bark of which had 
been eaten off twenty-four years preniously, by rabbits, to a 
height of 30 or 40 centimetres, From several experiments he 
concluded that the chestnuts could hve thus long without com- 
munication with the soil, and that the elements necessary to 
their growth were obtained partly from the atmosphere, partly 
through endosmose frem the woody tissue formed before decorti- 
cation. — Among several French Academy papers are those by 
M. Jamin on the laws of the normal et, and M. Fave on 
cireulation of hydrogen fn the sun.—English and American 
science js elso represented.—A> cuiious fact is stated in the 
tí Klemere Mitthedangen”: Herr Emer has recently found, on a 

recipltous rock near the islfhd of Capri, a pew species a Tee 

fe in Plue all over, with dark spots on the back ; while thé lizards 
in Capri are of a bright green, with only a little blue at the ex- 
tremites. Now the rock (which is frequented by birds of prey) 
has little or no vegetation, and its natural colour is a bluish 
grey, or dark blue in the shaded The lizard, when at 
rest, can hardly be detected by sight, its colour is so like that 
of the rock. ‘Herr Emer finds indications that the rock was 
once connected with the land, and suppos-s green lizards to have 
gone over and been gradually transformed to blue, through natu- 
ralaclecion, , 


THe American Journal of Sciewe and Arts for Jane com- 
moences with a hical notice ‘of Dr. John Torrey, the 
botanist, who died m March lest, in the 77th year of his sge— 
Mr. G. J. Brush contributes a paper on the analysis of an Angle- 
site from Arizona, worked out in the Sheffield Laboratory of 
Yale College.—Pgof. Dang discusses some results of the earth’s 
contaction from cooling, including the origin of mountains and 
the nature of the carts interior.—Prof. J. H. Eaton has a 

per on the relations of the sandstone, conglomerates, and 
Fatoni of Sauk County, Wisconsm, to each other and to the 
Axoic.—Prof. Le Conte replies to Mr. T. S. Hunts criticisms 
on his paper on the formation of the great features of the earth’s 
surface, —Mr. Verrill remarks on Mr. Jeffrey's le on ‘' The 
Mollpsca of Enrape compered with those of" Eastern North 
America,” in bgt while differing from thet author, who thinks 

most of the New World forms ate sare from the ol, he 
considers the yeverse js the case —Prof. proposes uso 
of diffraction “ gratings ” as a substitute for the trams of 
i po; and he conmders that they might well 


ee gipericde posms on account of thelr lightness and case in 


management. Prof. Marsh gives further notices of Tertiary 
mammals, daciolng two new genes, Zillothertum and 
Brostotherings, allied respechrely to Anchippodas and Titano- 
therinm, 

Bulldin Mensud da la Soci&d d'Acclhmatation de Paris.—The 
April number of this senal has only just come to hand, It gives 
detwis of all the prizes in the gift of the Society for papers or 
works on matters in which it is specially ead, or for success 
in carrying out rts objects in the acclimatisation or improvement 
of ulous animals or plants. No less than 88 prizes, of the 
money value of more than 75,000 fr. (3,000/.), remain to be com- 
peted for, besides 31 medals. By this means the Society does much 
to popularise the work it has in hand, and to make known the 
experience gained by those who have interested themselves in 1t. 
The system of lending specimens, on condinon of receiving, for 
farther distribution, a certain part of the produce, is explamed 
in ® paper by M. Pasy, the vicerprendent, It appears that 
Algeria and Madeira, Guadeloupe and Martiniqge, bendes 
Switrerland, 
conntries, 











of branches, or affiliated socleties of a similar nature.—A paper 
entitled “ Le Jardin de mon Grandpére,” by Edmond About, the 
George Anguatus Sala of French Jiterature, gives soma ‘idea of 
the ben-fits conferred by careful cultivation ‘To increase the 
resources given by Nature to manis a task at once too noble and 
too useful not to induce the pathy and earnest asmstance of 

lo in all parts of the world.” Such ss the aim of the 

ety. The last year has had good resclts. foreign coun- 
tries have all been made to give their quota towards increasing 
the material wealth of France and the knowledge of thoseinterested 
in the Society. ‘China, hitherto so unknown, will soon have ' 
no secrets from us. A work on the ichthyology of the Celestial 
Land has giver? details as to the modes of pisciculture in that 
country.” The financial position of the Sonety ıs satisfactory, 
the ce-sheet for 1872 showing receipts 54,944 fr (2,200/.), 
and ‘expenditure 45,704 fr (1,8a8/ ). 








SOCIETIES ANDe ACADEMIES 
. °’ LoxbDox 

Royal Society, May 15.—On a Period.city of Ram@ll in 
connection with the San-spot Penodicity, ny C, Meldrin, 
Director of the Meteorological Observatory, Mauntius, Com- 
municated by Sir Edward Sabine. 

Assuming that there 1 a suu-spot periodicity, in the course of 
which the sua undergoes a variation with respect to heat, or 
some other form of energy, we should expect to find a corre 
sponding variation in the state of our atmosphere, 

With this idea, it was some time apo determined to discuss 
the cyclones that had occurred dunng the last twenty-five yems 
in the Southern Indido Ocean, and i: was foun, what had been 
often surmised, that hey were more frequent and more violent 
in the matima than in the minima sun- years 

It is well known that the cyclones ot the Indian Ocean are 
attended with much rain, which is not confined to the body of- 
the storm, but extends over wide areas, Years remaikable for 
cyclones therefore, ahould be also years remarkable for rain; 
but to test this inference, with regard to the Indian Ocean, we 
hid no rainfall statistics, except eighteen years’ obs rvations at 
Manuritius ; and these were in every respect favourable, the 
rainiest years having*been those in which cyclones were most 
abundant. In the absence of other data, the Bri-bane and 
Adelaide rainfalls were consulted, and it was found that, hke 
Mauriuus rainfafl, they indicated a periodicity. It was then 
surmised that there might be a rainfail odecity y3 
and that, if such was tt care, both it and the cyclone-perordicity 
were concomitant effects of one and the came cause. This sup- 
position having been stiengthened by the results of an examina- 
uon of the rainfall of England, it was resolved to examine all 
the rainfall tables (containing one or more sun-spot periods) that 
could be obtained By comparison of an extensive series of 
weather stalisiics kept at a large number of places all over the 
world, the decided conclusion 1s thaf, with scarcely an excep 
uon, all the years of maxima acd minime iainfall are within a 
fraction of the corresponding maximam and minimum sun-spot 
year, 


Chemical Society, June 19.—Dr. Odiing, F R.S., president, 
in the char.—Nine communications were read, of which the 
following are the titles.—1. ‘' Researches on the Action of the 
Copper Zing Couple on Organic Bodies IIL on Normal and 
iro-propyl iodide,” by J. H. Gladstone, F.R S., and A. Tribe, 
bemg a contmuation, in the propyl series, of the author’s pre- 
vious researcher 2. “On the Influence of Pressure on Fer- 
mentetion, Part 4 The influence of reduced atmosphenc 
epressure on the'alcoholic fermentation,” by Horace T. Brown, 
in which he finds that, under diminished pressure, the progre-» 
of the alcoholic fermentation is retarded in a remarkable way, 
3. ‘On Cymene from diferent Sources, optically considered,” 
by J. H. Gladstone, F.R.S. 4. “Note on the Action of Bro- 
mine on Alimarine,” by W. H. Perkin, F.R.S. This reachor 
gives rise to Bromalmarine, an orange-coloared aiyatalline sub- 
stance, possessing feebler dyeing properties than pure alizarine, 
the colouring prmciple of madder. 5. “On some Oxidation 
and Decompontion ucts of Morphine Derivatives,” by G. 
L. Mayer and C. R. A. Wight, D Se 6 “On the Deom- 
postion of Ticalcic Phosphate by Water,” by R. Warmington, 
7. ‘*Communicatyns from the Laboratory of the London In- 
stitution, No. XIL.” : “On the Nature and on some Derivatives 


- ustria, other Euro) 
Ss ark witia the Gd of ‘the Society by mais of Coal-tar Cresol,” by Dr. H. E. Armstrong and C, L. Field. 
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8 “Ona new Telluriam Mineril, with Notes on a Sytemte 
Mineralogical Nomenclature,” by J. B, Hannay. 9 ‘‘Note on 
the Relation among the atomic Weights,” by J, A. R. Newlands. 
The president, in adjourning the meeting untal after the recess, 
congratulated the members on the number and importance of 
the papers that had been read durmg the session. 


Zoological Society, June 17.—The Visconnt Wald 
F.R.S., prefident, in the cheir.—Mr. Sclater laid before the 
meeting e fust sheets of a catalogue of the birds of the Neo- 
tro Region, prepared by himself and Mr. Osbert Salvin, 
and shortly to be published under the title ‘‘ Nomenclator Aviam 
Neotropicalium.” The number of species i ed in it, as 
known to the authors, wens —Mr. Sclater exhibited and made 
remarks on a collection of birds recently made in New Guinea by 
Signor D’ Albert. The most remarkable of them was a new Para- 
die bird belonging to the Epimachine Section, but iar for its 
long incurved bull, which was proposed to be called Drepane- 
phorus albertisi, after its discoverer.—Mr. J. W. Clark exhibited 
the skull of a Seal from thë Northern Pacific, which appeared 
to be Hakicyen richardsi, of Gray, and explayned his reasons for 
regarding it as indistnguishable Fom Phoca vitulina of the North 
Auantic.—A communication was read from Lord Walsingham, 
giving particulars as to the distribution of the different species of 
Deer and other Ruminants of Oregon and Northern California. 
—Dr A. Leth Adams read a memoir on the osteology of the 
Maltese Foanl Elephants, in which was the descnption of 
a large collection of remains discovered by him in Malte in the 
years 1860-1866. Dr. Adams peferred these remains to two 
distinct specles—-a larger Elephas wenaidstensis, and a smaller— 
the Æ. melitensis of Falconer, and awigned £. falconeri of Busk 
to a smaller foim of the latter species. — Mr. H. J, Elwes read a 


on the ical distribution of Asiatiy birds, in which 
entered into question of the best subdivision of the Indo- 
Malayan Region.—A communication was read from Mr. 


W.S. Atkinson, of Darjeeling, containing the description of a 
new genus and species of Fuptitenide from the S Eastern 
Himalayas, proposed to be called DAwtanitis lidderdali —Mr. 
R. B. Sharpe contributed the fourth of a series of paper’ on 
African birds. The present memoir dealt with the African 
Cuckoos, which were fully described and their geographical dis- 
oe E, R. B. Sharpe sead a second communi- 
on, descri three new of birds, to be 
called Macrodt; ponies kom the Bay of Recline, West 
Africa, Chametylas princa from the Gol@ Coast, and Sasa 
omora irom Celebes.— Mr. Sclater read 2 on the 
urnssows, based matniy tipor specimegs now or leny living ia 
the Soclety’s Gardens, gave d on ther geographical 
distribution and on the variations of sex of the known species, — 
A communication was read from Mr. R. Swinhoe on Chinese 
Deer, with notices of two new species proposed to be called 
Cervus kepsché and C. exopis.—Mr, Sclater read a note on the 
us Oreithion of Hantlaub, and the synonymy of the four 
own species, —Mr. A® H. Garrod read a memoir on cetein 
muscles of the thigh of birds and therr value in classification, 
founded principally upon the examination of a large number of 
specimens that had lived in the Society’s collectlon, This 
meeting closes the Scientific Session 1872-73. 


Anthropological Institute, June 17.—Prof. Busk, F.R.S., 
resident, in the chatr.—Mr. J. G. Waller exhibited a series of 
unplements d on the mte of an ancient camp 
near Hythe, Kent; and Mr. J. E. Price exhibited pottery and 
bones of Bear found at New Southgate —-Lient. C. S. Holland 
read e paper on “The Ainos.” The following were 
also i-Account of an interview with g tribe o Bushmans 
in South Africa, by G. W. Stow, F.G.S.—-Specimens of natpre 
Anaran won ser rar A mie account of 
mucrocephales, . ortt. -On a patoo-patoo 
from New Zealand, by Sir can Gibb, Bart.—-The heahng 
at in he ae ee Scotland in the olden time, Rey. Walter 
j -~On a hypogeum at V , Isle of Uist, 
A. chacl._-Heathen ceremonies valley in H 
by the Baron de ky.—The westerl ing of 
nomads from the 15th to the 19th century, Part x? —The ul- 
gerians, by H. H. Howorth. 


Entomological Society, June 2.—Sir Sidney S. Saunders, 
V.P., in the chaw.—)r. Muller exhibited a remarkable Psyche 
case, sent by Mr. Rothney from Calentta, It was eomposed of 
thorns, all of equal length (about 1} inches), arranged with the 
points all in one direction, so as effectually to guard the entrance 
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against an enemy, —Sir Sidney Saunders exhibited a series of living 
Hymenopterous larvze and pupe in briar stem: lately received from 
Abana These stems having been split, showed the occupants 
m ther natural cells. Specimens of the perfect insects reie: d 
from the larye were also exhibited.—Mr Muller cominuni- 
cated some notes on the discovery by Dr. Joly, of Toulouse, of a 
-nymph belonging to the genus Oligoxenria, the immature state ot 
which had been hitherto qute unkaown. Drawings of the upper 
aod under sides of the nymph acccompanicgp the notes.— Afr. 
Wollaston commnoicated a valuable paper ‘' On the genem of 
the Cossonide.” It comprised 49} a catalogue of the several 
ps, arranged systematically and tabulated; (2) full generic 
ugnoses, taken senatim ; (3) Observations (diagnostic and geo- 
graphical) on each geparate genus; (4) brief characters of 139 
species not hitherto recorded ; (5) a complete list of the partrcwar 
members of the family (amounting in all to 253),—The Secretary 
read a letter he had recerved from Mr. Roland Trimen, of Cape 
Town, contai some remarks on the Rev, R. P. Murray’s 
“Notes on Variation®of Neuration observed in certain Papilio- 
nide,” published in the Proceedings of the Society in November 
last, ad eee certain cases of variation to reversion to an- 
ceatral characters, pouting to a remote community of origin 
between the Papilionidse and the higher Heterocera, 
BIRLIN y 
Geographical Society, June 7.—Baron Richthofen, pie- 
sident, in the choir.—Dr. Neumayer spoke on methods of 
measuring the temperature of the water of the sea at great 
depth, and a new instrument for that purpose, invented 
by himself, The discovery of the fact that the bulb of an 
ordim&ry mercurial thermometer does not indicate correctly 
the temperature when subjected to the pressure of many atmo- 
spheres such as prevails at great depth, and that the errors of 
any single may react as much as 12 degrees of Fahren- 
het, first led to the improved method of surrounding the bulb 
with a larger one filled with alcohol. The thermometncal 
errors, so far as they relate to the working of the instrument 
uself, are thereby nearly abolished. The difficulty, however, 
remains of ascertaining the pomt in the scale which the column 
of m reaches at any required depth of water. The various 
methods devas for overcoming it are chiefly directed towards 
the introduction of means for indicating the mmimum and 
minimum points. No one of them fully answers this pur- 
pose. Any further improvement must therefore hive for 
its object the reading of the thermometer while under 
water, <A step in this ion was made by Mr. N. Siemens 
but it was that the results ogrived at by this 
method are not satisfactory, altho it may eventually 


be improved. Dr. Neumayer’s n principle is baed 
upon the plan of devising a self-registe thermometer 
which may be lowered into the sea, and his object was 


to find ont a kind of hght which should be able to do 

botographic work and yet not create errors by producing 
Paat The Geissler tubes answer these conditons, chiefly those 
filled with nitr-gen, which emit a bnght light and do not affect 
the temperature in any measurable degree, The new apparaius, 
which was exhibited and experimented with, conkists of a large 
vessel of brass containing (I) two vertical thermometers, which 
perforate the bottom and protrade into an compartment 
underneath, free to the access of water; (3) a gelvanic battery, 


with two Geissler tubes inserted, running in front of, and l —-" 


to, the thermometers; (3) two rollsof Talbot paper standing 
upright and immediately back of the thermometers, and 1e- 
volving by means of a clockwork. As soon as the ba'teries 
are cli and the clockwork wound up, the luminous 
columns of the nitrogen cause the picture of the column of 
mercury to be reproduced on the photographic paper behind, 
together with all the lines marking the pertition of the ‘scule. 
The vessel is shut hermetically and lowered into the sea to any 
required depth. When raised again, the record of the tempera- 
ture which the surrounding weter had at any minute, and there- 
fore at the depth to which the apparatus was then 
lowered, is read distinctly on the paper. An additional 1- 
provement was made by aitachtog ou tha top of the msiu ent 
a compass-card trroing freely around its axis, and o1 the cu 

nde of the vessel a sort of wing, whica will be dur-cte* by t'e 
curent when the ship isin a sligot moliva By an irgeniuis 
contrivance the deviation of toc directioa of the wing hon 
the north ard south line of the cacd to indicted by ths «ine 
photographic means. It is believed that the direction of the 
current at various depths will thus be determined. —Mr. Siemens 


` 


i ` ` parucular attennon was drawn to the 
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proposed to use chased copper in the place of biass in con- 
sthucting the vessel, on account of its offering greater resistance 
to pressure, and -believed to have already found satisfactory 
means for improving the instrament invented by himself and 
his brother.—Dr. Marthe gave an account of Khiwa based on 
the study of Russlan literature on the subject, 


up with 
the ion, that the with irawing of a large 


y of the 


water froin the Amu for the fingation of the oasiy, deprived the’ 


lnke Aral of so large a supply, that to thi circumstance might 
be due the dimin®on its surface has suffered, and the fact of its 
pa Isolation, The hich before took its way through 
ake Aril to the Caspian, now eraporates from ths rice-fields of 
Khiwa. ` 
Geological Society, June 4.—Dr. J. Ewald in the chair. — 
Baron Richthofen drew attention to the activity recently dis- 
according to newspaper reports, by several volcanoes of 


-< played, 
Tapan, some of which have not been active for a long time, and 


kave aa aecodnt ot puter at ala ai of volcanoes in Japan. Tho 
west and east portion of the aggregate body of the Japanese 
ilanda (leaving out of cofiddershon the amall inland l h 
is in every way the direct continuation of the cela aes 
which occupies the south-eastern portion of China, the axial chain 
of which extends from the frontier of Annam to the island of 
Chusan, in the directiom of W. 30" S. ; E. 30° N. Itis accom- 
panied on either side by a’number of parallel chains. Tho 
prolongation of the main portion of this group of linear chains 
through the island of Kiushin to the great bend of Japan ; 
and in that entire region of county, the structure of the 
the rocks of which they are made up (chiefly Silurian aod Do- 
voulan strata accompanied bf granite), and the lices of gtnks 
are the same which were observed ın south-eastern China. This 
ear altar alaa! arch ai eina ena; ay aaan which mns 
SS.W., NN.E. Oa the west, it commences in Kinshin, and 
extends southward m the directlon of the Lin-Kin islande, while 
on the east it constitutes the northern branch of the main island, 
and, with a slight deviation in its course, continues h the 
islands of Yeeso and Saghalin. A third system, which does not 
roperly belong to Jagan, is indicated by the S.W. and N.E 
fine of the Kurd The first m, where it occupies 
the breadth of the. country for ltelf is as free from vol- 
canoes or any accum of volcanic rocks as it is ia south- 
eastern Ching, The nd is accompanied by volcanoes, Bat 
the greatest accumulatj[on of volcanic rocks, as well as of extinct 


volcanoes, ls found in the places of interference, or those regions- 


where the lines of the two crom each other; be- 

sides, in that where the third system branches off from 

the second, o tho same three reglons of interference those 

volcanoes are confined which have been active in historical 

times, Some details were then given regarding the structure of 

Kiushin. Thb island, although having its longer axis directed 

from north to south, is intersected, as it were, by several solid 

bars made up of ancient and following the strike of 

a W. 30° S, E 30° They form mountain barriers, the 
most central of which (south of the provinces %f Higo and 

. Bango) rises to a. 7,000 teet, R Semar and 
rugged. Am etai regarding volcanoes of Satsuma, 

te that the various families 

of volcarte 1ocks have arrived there at the surface in exactly the 
seme order of succession as is the case in Hungary, Mexico, the 


-agr tt Basin, and mahy other volcanic regions, , Ist, Pro- 
5 pylite, or trachytic greenstone ; znd, Andesite ; 3 Trachyte 
and Khyolite ; and 4tb, the basaltic rocks, There is greatest 


sccumulation of mountain masses in Japan, one of the several 
chains rising to upwards of 11,000 feet in its summits. Among 
them are situated several gigantic volcanoes, such as Fusi-yama, 
the highest of all, Y -Jake, a series of elevated cones with 

i and others partly acttve and y extinct. 
group wme not visited by thofen, — 


Prof. E Wedss exhibited some curious octahedral crystals of |` 


Hausmannite, remarkable on account of certain re-entering 
angles and the striated aspect of the faces, and proved that the 
lines which caused this a were due to a kind of twin 


formation not hitherto observed. * 


Paris è 

Academy of Sciences, June 23.—M. de Quatrefages, presi- 
dent, in the chair—The bwg papers wero read :—Seoond 
note on guano, by M. Chevreul.—New researches on the silent 
i by MM, P. and A, Thenard.—Researches,on 


electric 
chlorine and its compounds, by M. Berthelot. The author dealt 





with the compounds of ghlorins with water end the protosalts.—- 
A new series of observations on the solar protuberances; new 
remarks on the relations between protuberances aod spats, by 
Father Secchi. - Ths Rev. Father presented his observations for 
the last quarter, and then, in his letter, criticised Respighi’s late 
remarks on the absence of the chromosphere orer spots, which 
he maintains is ngt the case. He then gave an account of some 
experiments on scdium vapour, which, howersr, contained 
nothing new, and then proceeded to state that thd liae D, 

pears to him to coincide with one of the components of the 

group Which appeire when tio sunis near tha n He has 
also found a sigut iron. Ino between. A and da, and haring 


examined the of iron with a battery o cells, has 
som 480 lines, bat could Bot Rad fara Konior, us hopeasta 
repeat this experiment, and if the results are same, he considers 


magnesium in the lamp, he finds the same nebulosity as is 
exhibuted the sodium Iines, but it is accompanied by a banded 
spectrum ot MgO ; he thinks that if the nebalosity -ıs also due 


g 
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otter was re- 


among those of 
libre, vacant by M. de Vernoull’sdéath,-—-On the constitution of the 
sun and the th of tho spoty by M. E. Vicaire.—On the pro- 
duction of methylic alcohol by the distillation of calcic formate, 
. Suva, Tho authors believe that 
the reaction (CHO,),Ca = 
the aldehyde is converted 
—On terebene, ` 
the rotetory power ia 
en by Md M.G. TERE z 
answer to 2 note, ; du Moncel, on reustencs 
mexime of induction coils, by M, Raynaud. 
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THE ENDOWMENT OF RESEARCH 
IL 
N a recent number attention was drawn to the public 
importance of original research in the Sciences, and 
it was insisted that certain funds which hg ready to the 
hand should be devoted towards the maintenance of 
those who undertake the national duty of extending the 
bounds of scientific knowledge. 

In this article it is proposed to strengthen those 
positions by a reference $e the already published evidence 
of the Royal Commission at present jnquiring into “ Scien- 
tific Instruction and the Advancement of Science.” The 
object of the labours of the Commission 1s twofold, but 
concerning the former part nothing need now be said, 
except that regulated activity in independent investigation 
is the main condition upon which degends successful 
teaching alike in the individual professor, and the 
scientific schools of the natiom 

The Commission was especially directed to ascertain 
how far the endowments of the Universities and Colleges 
might be directed to aid the needs of Sciepce. On this 
point much valuable evidence was given by several 
distinguished members of our two wealthy Universities, 
and there was a general agreement of opinion that so far 
as Instruction and Examination are concerned, the Ẹni- 
versities are showing a praiseworthy disposition to 
encourage ther scientific students. On the other hand, 
jt was universally admitted that the Oxford Science- 
school, despite the excellent teaching of its professors, 
is not progres:ing so well as might be expected, and that 
the Criversivy 1s lamentably deficient in that part of its 
functions which is concerned with the promotion of 
knowledge for its own sake. 

Among the Oxford witnesses Sir B. Brodie, who was at 
the time that he gave his evidence Waynflete Professor of 
Chemistry, is conspicuous as well for the precision with 
which he pointed out ¢he causes of the present defects, as 
for the definiteness of the scheme by which he proposed 
to remedy them. According to him, “ Universities are 
Institutions of which the object is, in the first place, to 
promote scientific education and to diffuse scientific 
knowledge, and in the second place to preserve and to 
extend scientific knowledge.” He was of opinion that 
“the latter of these duties is at present not sufficiently 
kept in view, whereas in old days the case had been dif- 
ferent.” His suggestions were that “the University 
should establish, on a larger scale than now, museums 
and scientific collections, for the present ones are orga- 
nised too much with a purely educational object ; and 
secondly (a point to which he attached by far the most 
importance), that the means of existence and of scientific 
study should be provided for certain professors or indi- 
viduals, by whatever name they may be called, whose 
chief function should be scientific investigation and the 
representation and advancement of their various special 
Sciences.” 

He further went on to suggest that “these professors 
should be, to a great extent, separate from the ordinary 
teaching staff of the University, professors of the Science 
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itself, rather than professors of the teaching of the 
Science : ” that “in their lectures they should give to the 
public what they have attained for themselves, ‘and have 
under them a limited number of pupils as assistants in 
their own original researches.” The caseeof Liebig at 
Gjessen will naturally suggest itself to oyy readers as an 
apt illustration of the particular mode of advancing 
Science here advocated ; an@from the evidence of Sir 
W. Thompson before the Commission it may be learnt 
that both at Glasgow and at Owens College a somewhat 
sunilar plan is being energetically carned out. 

Sir B. Brodie, however, would appear with charac- 
teristic zeal to go even one step beyond this, for he in- 
stances as “a capi#al example of such a foundation as he 
would desire the Radcliffe Observatory at Oxford, where 
the observer gives no lectures at all, is not even attached 
to the University, bat solely put there to do astronomical 
work. The Board of Curators, themeelves not necessarily 
members of the University, having large funds at thetr 
disposal, give to the observer whatever he wants, whilst 
he on his part, as the sole evidence of his industry, makes 
an annual report on the condiyon of the observatory and 
the work done, and publishes certain tables.” Here we 
also think that we have found, so far as the theory of the 
institution goes, an admirable model of the manner in 
which the cultivation of Science for its own sake may be 
endowed with great advantage to the country and without 
any manifest risk of sinecurism. In the language of the 
Dean of Christ Church, “ we should very much lke to see 
eminent men residing at Oxford only partially employed 
in teaching, but employing a great part of their time in 
scientific research,” 

With reference to the endowment of research here ad- 
vocated it is necessary that a warning should be explicitly 
given against dangers which threaten from two different 
sides, On the one hand it is most imptrtant, in England 
more than in other countries, that fhe simple pursuit of 
Science as knowledge should not be confounded mith the 
practical application of scientific truth to the numberless 
arts of modern civilisation. Applied Science is a profes- 
sion which promises to become of a highly remunerative 
character. The analyst, the engineer, and the electrician 
May require pecuniary help and regulatson from the 
Central Government for their technical schools, but they 
emphatically do not require to be themselves supported 





by national endowments. On the other hand, the ordijggnmamsmense 


nary scientific teacher at the universities, where not 
the poor but the rich as a rule are taught, should 
not in our opinion be regarded gwd teacher as the 
proper recipient of the funds of an endowment, It 
may very well be that while education in Science is 
struggling towards recognition, the teachers may claim 
some sort of aid to put them on a level with those 
branches of instruction which have the advantage 
of ancient prestige ; it may also be thought advantageous 
that certain teachers should receive endowments, not for 
the tuition they give, but for the investigations they are 
carrying on independently of their other work; yet it 
must be granted that either of these cases is of an excep- 
tional character. 

On all hands are to be seen the disastrous conse- 
quences of endowing teaching proper, and of compelling 
original research to take its chance at the hands of the 
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amateur. It must happen that the professor (so called) | Thomé’s closely printed pages, And when roology is 


will be constrained to give up the whole of his time to 
the duty which is most expected of him, and that original 
research ‘will suffer both in quantity and in quality. The 
most general principles of political economy are sufficient 
to show thas in.a wealthy and moderately enlightened 
country the eration of teaching had better be regu- 
lated by the equitable standard which impartial compe- 
tition will not fail to esta@fish. It is for those subjects 
which, though of essential importance to the welfare of 
the country, are in themselves naturally unremunerative, 
that the old endowments for the promotion of education 
_and knowledge, whatever may have been the particular 
means by which these ends were originally to be attained, 
‘are now required. Among these subjects disinterested 
application to pure Science is manifestly the chief. 

In a subsequent article we propose to show that the 
‘funds of the Colleges cannot be more consistently applied 
than to this purposefand that the progressive well-being 
of the Universities mainly depends upon the degree to 
which they are concerned in the advancement of know- 
ledge. GQ 

= a s 
THOME’S LEHRBUCH DER ZOOLOGIE 

Lekripch der Zoalogie. Von Dr. Otto Wilhelm Thomé ; 

Pp. 416, (Brunswick : 1872.) 
F Germans wonder, not without reason, who buy our 

m anuals of microscopic mounting, Englishmen may 
equally wonder for whom such books as Dr. Thomé’s are 
written, We have ical treatises on special branches 
of zoology, and we have popular natural history books, 
‘but a manual like this would find a poor sale in England. 
It is'a school manual, and its existence is explained by 
the introduction of zoology to gome extent into the cur- 
riculum of the gymnasia and much more into 
that of the Realschule, which more or less correspond to 
the “ modern side” of our publit schools, or may be de- 
scribed as answering in intention, though “of course 
immeasurably superior in performance, to English “ tom- 
mercial schools” Whether zoology oughè to form a 
part of school work, even ‘where room is made by 

+. s Ygiving up Greek altogether and Latin more or less, is an 
„important question. As a part of education in the proper 
` sense of the word, it is so inferior ity exactness, in, con- 








~mmmangiseness, in facility of demonstration, and convenience 


for observation and experiment to such rivals as botany, 
» ` physics, and even chemistry, “that its claims may practi- 
` cally be ignored. Moreover, looking at school work frpm 
another point of view, it is obvious that any scheme of utili- 
tarjan instruction which is good for much must include ig- 
norance of the greater part of haman knowledge, in order to 
provide for acquaintance with the rest ; and the first ad- 
dition to the indispensable elements of reading, writing, 


and arithmetic would probably be claimed for geography, - 


political economy, or the rudiments of hygiene, as 
more useful branches of knowledge than zoology. ` A boy 
with a bent for natural history would gain far more-good 
from reading the bits of zoology in such books as the 
“Voyage of the Beagle” the “ Malay Archipélago,” or 

4“ Kosmos, ” and by collecting bird’s eggs or butterflies; than 
be oy ply wang rg the details -of Dr. 





taken ùp as a serious study by alder students, e most 
teachers will agree that the best:plan is for them to begin 
by a careful study of a, particular branch of the subject, 
with the help of such a Dancbok as-Flowers’ " Osteology 
gf the Mammalia,” 

Looking to the object of. the book, * the reader 
will find Dr. Thomé’s work fairly ` done. -The first 
hundred pages are devoted to a popular sketch v 
human anatomy and physiology, from. which all notice of - 
generation and development is excluded.” Otberwise it is 
as complete as the space will allow. The remaindgr of 


„the book describes the several classes of avimals, begin- 


ning with Mammalia and following the. arrangement into 
seven types—Vertebrata, “Mollusca, Arthropoda, Vermes, , 
Echinodermata, , Cosleriterata and: Prptoroa—which is 
now generally ‘accepted | among German naturalists. A 
diagram of these types. is‘given, which might serve for a 
genealogical tree ; but no hint of this” intention is’ given. 
The sub-division into ‘classes and ordars ‘is not particu- 
larly good. Thus among Mammalia t the ‘Sirenia are con- 
founded with the` Rays obsolete distribution 


‘| into Ungulata and Unguiculata, is preserved, and the 


orders -Ruminantia and Pachydermata appear, as if 
nothing” had been done to clear up the real affini- 
ties of the8e groups since. Cuvier blished the 
“Regne Animal” “The - classification of birds is=not 
more unsatisfactory thah that of other writers ; bnd in the 
class of fishes Müllers orders are commendably ” ' fol: 
lowed. Tunicata and Bryozoa are of course excluded 
from Molusca, and help to fill the lumber-room ‘of 
Vermes, A- yery large share is, as ustal, given to the 
account of insects, while marine zoology and the Protozoa 
receive comparatively little attention. _ 

Three hundrefl ard fifty-eight woodcuts}makefan i Dimper- , 
tant feature of the work.” Most’of these are food in them- 
selves and well printed. Fhoseillusirating human anatomy | 
and histology are the best, and almost all borrowed from ` 
Henle. No indication of this or any other source is given, 
but it is easy to recognise that some of the figures have.been ` 
taken from the admirable cuts in Bell’s “ British Reptiles,” 
others from. Forbes, Mulie-Edwafds, and other well- 
known works; while some of the Mammalia appear to 


“have been. drawn from children’s toys. Fig. 350, of A 
‘sponge, is a curiously modified reproduction of the orginal 


drawing in Grants “ Outlines of Comparative Anatomy? 
(p. 312). Of the thirty-one figures of birds, twenty-seven 
represent European species, and of, these all but four aro; 
copigd from Yarrell’s British Birds. One excellent addi- 
tion to cach figure is a note of the relation it» bears to the 
actual sixe of the animal represented, or of the average 
length of the latter. There are not many figures of 
anatomical details, but almost all are good, some being 
taken from Gegenbaur’s “ Vergleichende Anatomie.” 

To compare Dr. Thome’s book as a whole with serious, ” 
scientific treatises even of the second clase like that of 
Claus, would be unfair: but even as a “cram-book” it is 
inferior to Nicholson’s Zoology: snd it gives far too 
little space ‘to descriptions of the habits and character of 
well-known groups like mammals, birds, and insects, to be 
really popular. Such books as Knights “ Museum of 
Animated Nature” are much more interesting and quito 
as simuie: P. s” 
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VALENTIN’S QUALITATIVE ANALYSIS 

A Course of Qualitative Chemical Analysis. By William 
George Valentin, F.CS., Principal Demonstrator of 
Practical Chemistry in the Royal School of Mines 
and Science Training Schools, South Kensington. 
(London J, and A. Churchill 1873.) 


is a good sign of the present activity of scientific | 


T 
I study in this country that there should have already 
been a call for a second edition of a werk which only 
appeared two years back, in the early part of 1871. 

The author has, in the second edition, separated the 
second part of his orignal work, and this, treating entirely 
of qualitative analysis, forms the volume now before us, 
The elements which ogcur in the main as bases are 
divided into five groups, and the fimst portion of the book 
is devoted to a careful study of each element of each 
group beginning with group V., a method the advantages 
of which will be seen by a very short study. The first 
103 pages are devoted to this matter, and the attention of 
the student is then devoted to the study. of the reactions 
of the acids. No particular grouping is here attempted, 
the acids being simply taken "under the head of the prin- 
cipal element of each, eg. sulphuric, acid is followed by 
sulphurous acid, and that by hyposulphurous and hydro- 
sulphuric acids. We remark here, by the* way, that the 
polythionic acids are dismissed with the notice that 
they must be reserved for q more extensive course 
of study. A few of the more common organic acids 
are then referred to, and the whole matter treated of is 
shown in the condensed form ag tables. eIn these we 
notice no impoftant alterations from those of the edition 
of 1871, and of them we can, after considerable expe- 
rience, speak in the highest terms, students soon learning 
to use them with great accyracy and deSpatch. 

Mr. Valtin has stated in his preface that he 
purposely omits considering the rarer elements his 
tables. In this we cordially agree with him as regards 
the tables intended for students, but we cannot help 
` wishing that Mr. Valentin had put in the appendix some 
analytical information with regard to these bodies in a 
tabular form ; as we foe] sure that his great experience in 
the analysis of every possible kind of body would have 
enabled him to give valuable information to many who 
are compelled occasionally to make diligent search for 
elements which are not always met with, Many old 
_ students of the College of Chemistry will recognise an 
old frend op pp. 50 and 5r in the alternative table for 
group IIIA., it being no other than the old table used 
there up to the time of the introduction of the newer 
methods given at the end of the book. 

We notice with pleasure that the analytical tabis 
are published in a separate form, printed on De 
La Rue’s parchment paper; this is certainly very 
good news for chemical students who have to use 
them. Who does not know the gradual process of obli- 
teration and destruction by acids and alkalies which 
gradually, but surely, rendered his most carefally pre- 
pared and written analytical tables useless, It would be 
a great boon to all compelled to use books in the labora-~ 
tory, if some modification of this material could be used 
for binding them. In conclusion we can strongly recom- 


mend the book to anyone degiring either to get or to giye 
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a thorough grounding in analytical chemistry; and the 
only fault we can find with it is that rather too profuse 
use is made of symbolical formulz, for they are scarcely 
required in a book on analytical subjects onl, and the 
first volume gives quite a sufficient amount of informa- 
tion on their use and nature. We hope that Mr. Valentin 
wil some day give us a quantitative anajysis. 

: R J.F. 
— 


OUR BOOK SHELF 


Celestial Objects for Common Telescopes. By the Rey. T. 
W. Webb, M.A., F.R.A.S. Third edition, revised and 
enlarged. (London : Longmans, Green, and Co, 1873.) 

POSSESSORS of what Mr. Webb calls “common tele- 

scopes,” will be pleased to have another edition of this 

most useful adjunct to their instruments, with corrections 
and additions up to the present time. Now that silvered 
glass reflectors are so cheap, and apertures little below 
six inches not uncommon in the hands of amateur astro- 
nomers, the author’s definition of #common telescope is 
probably too limited, but these limits are extended as 
we proceed with the book and find mention of objects 
barely visible with nine inches. The advice on the use of 
telescopes, and the mode of observation is sound and good, 

and too much stress cannot be laid on the necessity of a 

ioe solid stand ; a good telescope will be absolutely use- 

with an unsteady mounting. The description of the 
various phenomena to be viewed in the members of the 

Solar system.may lead possessors of small telescopes to ex- 

too much, the separation of Saturn's rings, the mark- 
ings on Jupiters satellites, to wit, although mention is made 
of the apertures required to view the features mentoned ; 
but this may also make the book useful for work with 
larger instruments. We must take objection to the great 
contrast of light and shade, as is often the case in other 
works, in the cuts of Venus and sia moons, the dark 
markings on Venus being infinitely too black, they in 
reality being only just visible, with -rate instruments, 
to a practised astronomer. Drawings of this kind only 
represent position and shape, bat it must be remembered 
that an amateur to see throug the telescope ex- 
actly what he sees in a caning @ne-third of the book 
is taken up with a selection of double stars and neb 

as in the former editions, with measures of position an 

distance up to later dates. Altogether the book will be 

found most useful to every incipient astronomer, but 

perhaps thege may be too strong a tendency to star-gasing 
induced by it, res a should have been more gratified to 
have seen directions to readers having telegcopes of cer- 
tain sizes how to make their observations of real use 
and not a mere pastime. For instance, double image 
micrometers can be used on less than 6-in, 











without sabe ted and some instruftions in the use olmsam» 


them, and in reducing their observations so as to show 
the motions of binanes, would be of great service in 
teaching amateurs to do useful work; a hint, also, on 
drawing the ever-chan belts of Jupiter, any extra- 
ordinary spots on the sun, the larger nebula, and last, not 
least, the star casters As soon as amateurs have seen 
the planets and a few double stars, they should begin to 
make themselves useful, otherwise they soon get tired of 
the mere star-gazing and the telescope becomes to them a 
thing of the past. G. M. S5. 











LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
by Ais correspondents. No mots is taken of anonymous 
communications. | 
Dr, Sanderson’s Expernments and Archebioals 
In last weeks NATURE Pe some sur 


Sanderson 
prise that I was gratified by the facts recorded in his previon. 


oe, y 
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letter. My reasons were these. Dr. Sandersbn’s experiments in 
tha eight succemive cases in which he employed the temperature 
' of. 100° C. for twenty minutes were enurely confirmatory of my 
. Own, and were, moreover, so conducted as to refute the objec- 
tions which have been urged by Dr. Wm. Roberts and others. 

Asto the bearing of Dr. Sanderson's experiments with higher 
temperatures apd- more onged pariods of exposure to heat 
upon the question of the independent origin of living 
matter, I w olly Masat Lom hle dow exoremed concladans, fo 
the following reasons :— 

In the first place -his fuid? were not kept sufficiently long 
before they were submitted to microscopical examination. Dr. 
Sanderson is quite mistaken in supposing that in examining hu 
ra bea within 3-6 days after thelr preparation he was following 

—more especially in cases such as these where the 
fads havo been exposod to temperatures higher than asl, ar 


to 100° C, for u of twent miine Three to six 
mers have often clapet before I pee cee 
my: flasks (Ses a cee mig Lp. 355) P 441, 
wa Appa Co) flasks at the end of 3-6 
Sanderson. i ae the op g the 


hich might ha ike oP Seek 
eee t have ensued later in many 
mental fluids—and 7 ae right, to, draw any conclimons 


from these abortive 
Secondly these experiments aro o to another objection. 
exposure to 2 tempera- 


Dr. Sanderson concludes from them 


ture of ror” C. almost always arrests the to fermenta- 
tion in his experimental fluids, This conclusion I believe to be 
erroneous, Pease bn Geers Gres ae ee which I 


performed in his ce, and of which he recorded the wesults 
in your pages (NATURE, voL vi p 180), fermentation oc- 
aaia ihe moy of asa it ft s 


10333” C." 


on of the experimental facts I come 
to the examination of Dr, Sanderson’s inferences, which seem 
sili more opea to objection: 
Dr: Sanderson, in ommon with most- had 
date of -his witnessing m Gar ened 
te all a wih Which be had 
of 100° C, (seo “Thirteenth 


ind Dar perma es 
experimented at tem 
Report of Medical Officer of: Privy Candi I n It was, 
indeed, this convictign which i many others, 
win 2 ce EEE le Geet rie T Gum 
- previously boiled mfusidas. 

What remains, then, for Dr. Sanderson to do; prior to dre wing 
inferences such as’ he now’ is to ascertain, by direct 
examination, whether the temperature of 100° C. is or is not 
fatal to the life of Bacteria. “It is apon this that the inter- 
pretation of my results can alone depend. I hare already 
contiibuted my share to the inquiry by several ries of 
vi, tat Dacia end thes germ me to the same conclusion, 

and their when in the moist state, are 
Lip ew temp emperature of (See “ of Life,” 

b p. 325-3335 A of Royal Soclety,” No. 143, 

1873; par about to appear In tho nett Denver OF 

Procentinga nS It is for Dr. Sanderson, or any com 
petent observers ae ee sufficiently interested, to examine my 
. Eepelments and results on this part of tha sibjech or else to 
devise others for themselves having a 

If I am rightin belleving that 60°C. is the thermal death- 

t of Bacteria in the moust state, the conclusion which must be 

wo from the now admitted: results occurring in fluids which 
“*Dr SRS ee eb hte oe 


oan b the temperatre of a fad briskly fn s vessel 
fom which A Stis iay ain deanna aoar 


soma months apo sesini to 

a = Penoocigtar mae od tbo pur- 

a two find ounces), it 
a aae tina 


Giri car bales or eve anes verso was sealed 
So ead Ee a AA Tho retorta 
ts with Dr. Sanderson were 


y ecole 
fhend, 4 the temperaturo would douat- 
more wor zoe nA 
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enongh appears to claim for them. 

ving admitted that -Bacteria aiso, in aids which 
have been submitted to a temperature of 109°C., it is for De. 
compa eto dina all pont are not Killed in fluids at 60° C., as 
I maintain that they are, he can attempt with any effect 
to draw inferences of his own, or to criticise those which I have 
qara on the subject of the kadependent origin of lving matter, 


H. CHARLTON BASTIAN 
` University College, July 7 . 





Dr. Basuan: s oriments 


- Reoarpinac Dr. si in. e ‘of June 26, 
AE ihi an erperiment whic h 

of interest and importance, I sealed a tube on toa flask of 
about 100 cc. ca at-right angles to the neck, and drew 
out the end so as to forma orifice. About 30 cc. of 
water were put;mto the flask, anda thermometer in an india- 
rubber cork was grired into the neck. On boiling the water 
the steam had not issued daring more than half-a-minate, before 
the tem was 102° C., and ip leas than ten minutes it had 
reached 118° C. ; | fearing tho Safely of thoa I did not 
proceed farther, nor indeed did I wish to do’ more. The joint 
experiments of Dra Gaderson and Bastian, then newly pub- 


lished in paper, led me to this.) My vicw 

Pasteur’s on milk, mixed with carbone fine 
and the liquid known as “Pasteai’s solution” ‘thiged with 
carbonate of lime, conclukively show thatTiquids which ordinas- 


nly develop Bacteria, willy it they teriala neutral after boumg 
pe hes delo ese organie i Talso the temperature 

a the e no longer show themselves. 

believing, I concluded that the absknce of Bacteria in 
Pig grt ene and Bastian’s flasks tn which were 
placed neutral or only ‘slightly alkaline infusiins, was probably 
oe Ae oath celiiare heated abore 100°C, by bolling in 
vessels with That my supposition was correct 
ii ore han key: dn fact rls porn rt ry con. 
firmed it. That an aqueous solution may so cas! AA be | A 
118° C. is e point in chemical saan palation Whack 


tumed fo arenes the laboratoiy. 
King’s College, June 30 ALTER Nox. Harrer 





Temperature and Pressure 


Turda ar the lilsad of Tanaic ls tedadabiy anir 
not only at the sea-level, but also at-plages having the same ele- 
vation, so that the connection becween temperature and eleva- 
tion, or barometrical pressure due to that elevation, is easily ob- 
tained ; end since the surface’of the island ds broken up.by m- ` 
numerable radiating and i mountain ranges” Among or 

which the houses are scattered, this conoection becomes 
one of the most important features in its met 3 but 
what renders it especially interesting, however, 1s the t that 
the rate of the decrease of temperature in the hills in 


at any place where the 1 fa tha 


quantities at any other place abore the former ; then if A be con- r 
stant and equal to 3°23, the equation = 
i, — tm Alp,- 9) 
will represent the connection between temperature and pressure ; 
or in words, for every inch the barometer may fall, the thermo- 

metar will fall 3°23, 

If we take mean annual values, at Kingston 7,788, gho en 
29°97in. ; and at Newcastle, the of the white troops, fm 
67°, $ Ad Nee so that A (#,—#)= 11° 8, which is exactly 
Pahang mara 
eee the' residence of his Excellency the 


Ca 


Ei 
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Governor, which is between the two former places with respect 
to both pontion and elevation, ¢=70"'s, 9 = 27°41 in., 
obrervalions kindly made for me by Capteln Lanyon, A- D.C. ; 
#0 that the calculated difference of temperature between Kingston 
and Craigton ix 8°-3, the observed difference; and the calen- 
lated difference between Craigton and Newcastle is 3°°55, which 
is only 0°05 too large. And since the equation bas been found 
to hold goog, under different circumstances at lower elevation, 
we may suppose that it is strictly true for Jamaica. 

With regard to balloon ascents, I have before me two tables, 
one compiled by Sir John Herschel, and the other by Prof. 
Loomis, from more recent o i and these are brought 
into the same form in the following table in ofder to compare 
eee rie frst loma, oma the fall of tho barometer in 

es, second contains the ing fall of tem 
from Herschel’s Meteorology, the third i third fror Loomis’s NE a 
logy, and the fourth contains the mean of the numbers in the 
second and third, which we shall consider to be the average 
results obtained from balloqn ascents. 














t 2 3 4 
oe. H L h-i 
in o o o 
2 | 30 Io'r 66 
$ 8 173 12‘ 

113 23'2 193 
8 169 29'0 230 
10 236 34°7 29 2 
12 31 405 360 
14 40 46°3 43°6 
16 18 517 518 
18 3'7 | 56 599 











Now if we take i—i = (go— p), we shall get nine equations 
of condihon for finding 4; the most probable value of this 
quantity is 3°15, which hardly differs from thevalue found in 
Jamaica. Againif we calculate 4—/ and employ this valne of 
A, we get the filth column, and it will be noticed that the 
differences in the last column between the obeerved and calcu- 
lated quantities, are very small when we consider the great 
differences between the second and third column. 
| Therefore ého equation 4, — f= A (po —#) holds for 
abont two-thirds of the whole atmosphere, and if it holds good 
for the remaining third, by putting # = 0, we shall obtafn the 
difference between the temperamres at the lowest and highest 
strata of the atmosphere ; this difference is about 94°, so when 
the temperature at the surface of the earth is 50°, the tempera- 
ture at the supencr Jimit of the atmosphere must be — 44°. 

Smce the temperature falls 3°15 for every inch the barom 
may fall, or for every 95 ft. we may ascend (when that tempe- 
rature is about 50° and the elevation low), the temperature in 
England will full 1* for every 300 ft ; has been always 
acknowledged, and we now see that ıt is a consequence of the 
more general law which connects temperalure and pressure 
threaphoae the atmosphere. j 

Now though we may suppose that à has this value for all in- 
mlar climates, yet it cannot have the same value for continental 
climates, on account of the higher temperature of the land ; but 
sili there is every reason for supposing that, at any glyen in- 
stant of time, à is constant for all points in the same vertical 
lue ; and when It has been determined from the observed tem- 
peratures and pressures at any two points in that vertical, our 
equation becomes especially adapted for the barometrical mez- 
surement of the distance between them. 

It only remams for me to say that I have already used the 
equation when making a series of observatiuns among the hills 
in the north of England, and always found it true when the 
weather was settled, and sufficient time and care taken m ob- 
taining the mean temperatures of che differen” strato ot wir, 

Jamaica ` MAXWELL HALL 





Larvæ of Membracis serving as Milk-cattla to a Bra- 
zihan Species ot Honey-bees 
Tne connection between the ants and the Aphides has long 
soco been generally known ; in the proper season we alwa 
find ants very busy on those trees and plants on which the 








Aphides abound, and if we examine more closely we discover 
that their object in thus attendmg upen them Is to obtain the 
saccharine fuid which they secrete from two setiform tubes 
placed one on each side just above the end of the abdomen, aud 
which may well be denominated ther milk (Kirby am Spence, 
“ Introduction to Entomology,” yth edition, p. }. Ithes also 
long been observed and described, that not only do the Aphides 
yleld this repast to the anta, but also the Coca, end that m the 


tropical regions of India and Brazil, where Aphides occur, 
the ants milk the larvme of several species of pis and Mem- 
bracis (Kirby and Spence, p. «p36; Westwood, ‘'Modem 


Clessification of Insects,” II. p. 434). Recently Prof. F. Delpino, 
of Vallombrosa, near Florence, observed the same connection 


r 





Fig. 1.—Lateral ylow of larva. Fige#3 —Front view of hoad of imago. 
e 


between Formica pubescens and Tetigometra virescens (‘ Bollelino 
Entomologico,” anno IV. Settembre 1872), But, as far as I 
know, it has never been observed hitherto that honef-bees also 
nourish themselves the secretion of certain hemipterous in- 
sectis. Hence the following observation, made some months ago 
by my brother, Frnte Muller (Itajahy, Prov. St. Catherina, 
Brazil) may be worth publishing. 

Among tho great number of species of Melipona and Trigona 
whuch, in the tropical and subtropical regions of America, as is 
known, occupy the place of our hive-bee, thera is one small 
species of Trigona which has only onee been found by my 
brother on flowers (of Steves angulata), and which seems to 
nourish itself in a very strange manner. He once found a mulu- 
tude of them spread over the body, alieady strongly putrifying, of 
a large toad; the intenor of the large open mouth of the 
toad was filled with these bees, probably sucking the putnd 
Juice of the dead body. On another gecasion he saw a great 








Fic, s—Lateral view of mago. 


pumber of the same specles 
of ahen. Repeatedly he saw them sucking the juice flowing 
out of trees. 

In consequence of other observations this same species ot 
Trigona is supposed by my brother to suck the secretion of the 
larvee of a certain hemuipterons insect belonging to the gerus 
Membracu, or toa closely alhed one. As 1 do not precisely 
know the name of this supposed m:lk-cow, I bere give the illus- 
tration of its lary and imago, drawn from specimens sent me 
by my brother. 

He found the peduncall of the flowers of Cassia mdtijuce 
pretty frequently occupied by societies of larvæ of this species 
closely crowded together. mongst thee larvae there wa» pre- 
sent a great number of the above-mentioned Trigona, marching 
all the day lorg amongst and upon them. When taken berween 
the fingers, the larvae of Membracis immediately emitted a [it le 
drop ofa bmpid fud from the upward bent tip of their abdo- 
men—prohebly a sweet fluid, for sucking of which the larve 
are vinted by the Trigona. 

Unfortunately the specimens of this Trigona, enclosed ina 
letter sent me by brother, arrived here quite broker, so as not 


of bees in the putrifying Intestin, § - 
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to be détertiinabie ; bat ih a fiture tiamber òf this j so heir Ìt thita tagund over the monument must thevitably have 





hope to be able å y to, aiai bolh the sap à covered ft up, stands -a US renar lng cairt of the om) 

the sup poséd “COW. n : it the of foùhd the remains of an er 
Lip i Fiekwatn MuLttR TE which, though now had doubtless conteined an in- 
x a tement. Must I then away fn deference to superior ex- 


Free-Standing Dolmens 


Mk. Lūžis, fo a tècentlý read Beforg tha-Socikty of 
Antiquarles, p Os ettin Erani Views tina 
the Constraction of Preach chambered Barrow,” birt really 

a method of criticising -sevéreby Mr. Ferguson's work da 
“Rude Stone Monuments,” Shite thatit is an ‘“rver” to 
that the Dolmens ‘of that couiitry were ever frèd-stànd- 
ing; in other words, he lays down the ‘‘rule,” ‘there were no 
free-standing dolmens in France.” The announcement that, 
with regard to monuments of whose fashioners we know abso- 
lntely nothing, a universal negative of this kind can be safely 
laid down as a law, would be startling, did it not come from one 
who is backed by such extensive inductive evidence as is Mr. 
Lukis, His “rule” was “ establiahted-by thè ‘extreme rarity of 
the instances.” This being the case, ho calls those ‘‘in error” 
who would, from these mstances, form a small or species 
monu- 


toflly different stractntes, viz, the kist-raens?* Should I not 
by so doing bs sachficing a fact to an hypothesis, and is not that 
hypothesis of such a nature that even a single instance well es- 
tablished must shake it to its foundation? Should I not incur a 


of erro a ual to, if not tater, than that which 

Me Tara beer bear oli all who differ from hm? 
No one chh wish more than I do to see errors expunged, and 
the truth in these matters arrived at; but I must confess that I 
cannot bee how this will be hrought abot by confronting one 


h is with another equally dogmatic, more universally 
Ae i WiLLLaM C. BOaLase 
Castle Horneck, near Penrance $ 


e 
. S 
- — 


Fertilisation of the Pansy - 
I ax to be able to confirm, to-some extent, from obser- 
yation, - Bennett a hoary of tha fertilistioa. of the Pansy, _ 


inae was dusty wihi pollen wien it amıyed. It settled on. tbe 


before a carefal scrutiny’ has made of every monument of walked up one of the black lines to the in 


the kind from one corner of oùr islands to the other. On this 
single instance, sach as it js, it must be clearly understood that 
I build no theory ; it will be for others to judge whether it does 
_ not afford some evidence of thè difference in construction and 
use of the dolmen or table-stone proper, and the kist-vaen crom- eat a moment on 

that, on 


-~ lech ; one thing only I will ad Tn the second casa, the insect alighted firat an ane of the upper 


i 
: 
F 
i 
3 


d, ited as my 
is to the manuments of Britain, T shall not “be to the 


of “ in Tor of getti =O the | a I : 
ic dabbling pre her a (Ita at estab After it had passed the stigma there was no'pollen vinble on its 
roposition second-hand information,” or in short surface ; but 
being the victim of any Se eee eM ann seas 
Mr. finds in those who di from conmder that ie 
the following facts justify my statement that the monument I am coat bar 1 did Pot ee ny or tiem va tie Yie al 
about to describe always wes, as it is now, a free-standing wre J OW CE RE. : eee 
dolmen. 7 e earth, June 30 
Š At Lanyon, in the parish of Madron, Cornwall, stends a a 
n tripod domen or cromlech, consisting of three slim pillars of European Weeds and Insects in Amorica 
granite sipporting on their summits 2 horizontal stone | A CANADIAN friend writes to me:—'I ‘have heard or 
in circumference and averaging 20 in. thick. In 1815 | it mentioned as a fact that European weeds and insects intro- 


i 
: 
] 








3 been brought over by.the Hessian troops 
one by Canon Rogers in 1797, and the other by no less accurate in their hav inthe war of ta 
g i dependence) has died out.or ceased 
a draughtsman, half a century before, namely, by my ancestor, to give trouble, though at one tme it totally destroyed the wheat 
5 


Dr. Borlase. Both these dra perce in representing the of New England. I donot kno 
extreme slimness of the pillats';: inei distance apart i the bern fated Ot Woe far iay are owing GS ane ae Peas 
$ unhke a E a A Pba e = H nor „This statement, if true, is obviously of great importance, 
_. thero was no mound about it, as there is in the case of Sed ree cece oe ee a 
+ each and all of the kist-vaen cromlechs, It stood on ola È Daan Jul Oe ea 
a low bank of earth, and the area had been often dis- orge, Vanmurry, Juy 4 we tes 
tafa engl ic No houses are near it] 7 = ; 
watch, ahaa ar the pega of aip momd | GHZLOROPAYIL COLOURING-MATTERS + 
Added to this, it is difficult to see how a kist-vaen, or seem | 4.T would be impossible for mẹ not to look upon, 
of añy kind, conid havs been formel parry the cap-stone. the appearance of such a work as the one N 
Had aiall oi Tma acai tp Foes pilar to pillar the ‘published by Dr. Gregor Kiaus with much satisfac. 
welg e ae ours ele mun nave io soda oa ay m- | tion, since the chief object of the’ author is to call the 
Tarin A a Te Poi. Secondly, had gtones placed de attention of his countrymen to the value of the spectrum~ 
e formed the walls of the kist, how EE lera removed, meaa Sudya the colouring-matters of plants,” 
le every other cromlech in the district retains them? But, e commehces with a description of the instrument, and 
laying aside this evidence, my strongest proof is yet to come. | Say8 that, though originally demgned for the examination 
The ynterment in chin, ee waa raf pu ikr keet at all, à ‘of microscopical objects, it is not only as useful as any.. 
ve had recetved y mx feet er natural surface * The other dolman in Com ir, that at Caerwynen, 
To soil, and within the area described by the strac- alao a foo sang gus (win tho mamar of any at kasih hero he 
y covered 


ture. ‘This the case, of what use could anm enclosed kist | #isi-peens aro ome ana y'their envelope 
have been; qt why should the cenoteph be covered in at all? | ‘Crieophylisrbeath ant ibrec Paanan By Dn gy ey 
Add to this again, that on the southern side of the structure, and | (Stuttgart, 187s.) 
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spectroscope for the study of the absorption of so- 
utiops, but indeed in many cases preferable. He de- 
scribes two different kinds of eye-piece, viz, a simple forth 
made by Merz, and the far more complete Sorby- 
Browning, with the method of measurement proposed by 
Mr. Browning, and expresses his regret that the value of 
such instruments has been almost al ther overlooked 
by German botanists. In treating on the application of 
the apparatus, the author very justly points out the great 
advantage of having a bright illumination, without too 
much dispersion, and the importance of, being able to 
examine the spectrum of a leaf or any otKer object in its 
natural state, in order to ascertain whether the colouring 
matters dissolved out from a plant by any solvent do 
really occur in it or are products of decomposition, I 
would also myself add that in some cases the difference 
between thè spectrum of a substance in a free state and 
when dissolved is so considerable that care must be taken 
not to conclude that there has "been actual decom- 
position, until the character of the spectrum of the 
solid substance, in a free state, has been ascertained ; and 
even when the spectra are very nearly the same, the posi- 
tion of the absorption-bands may differ sufficiently to 
make it possible to determine whether ascolouring-matter 
naturally exists in a free state or dissolved in water, or in 
an oil, according as it is or ig not soluble in water. The 
fact of being thus dissolved or not is in some cases, pro- 
bably, a question of considerable pes ical import- 
ance, since the existence of solid pdrticles along with, or 
even actually surrounded by, a liquid capable of dissoly- 
ing them, points to a very different origin and relation to 
structure to those of a substance merely dissolved in the 
juices of a plant or an animal. The solution of such a 
colouring-matter is sometimes one of the first changes that 
occur in decomposition, as if set free from minute cells. 
Having explained the general methods gmployed, and 
given a list of he chief publications connected with the 
subject, the author proceeds to the consideration of 
various colouring-matters found in plants. If I had 
written this review immediately after the work was pub- 
lished, I should have expressed my agteement with the 
greater par®-of the author’s conclusions ; for they are 
those to which a most careful experimenter would be led 
by employing the methods generally known at that time; 
but during the last year f have devoted myself exclu- 
sively to this particular subject and have been led toemploy 
almost entirely new methods of investigation, and the result 
is that I must now. point out a number of particulars in 
which I think the aufhor’s conclusions are not altogether 
correct. These new methdds page chiefly in the more 
or less perfect separation of the different substances by 
means of bisulphide of carbon, alcohol, and water, used 
in varying proportions, and in a somewhat peculiar 
manner ; in the employment of what I have named fhoto- 
chemical analysis, or the use of light as a reagent, so as 
to destroy some constituents, and leave others, which per- 
haps could not be separated by chemical methods; and 
in studying and comparing together all classes of Hlazits, 
eapecially the lower cryptogamia, When growing in various 
conditions ; and not a in examining them qualitatively 
but also in determining the relative amount of the different 
colouring-matters by a method of comparative quantita- 
tive analysis. I will not now enter into detail, but refer 
to a paper recently communicated to the Royal Society, 
on comparative vegetable chromatology, in which I have 
given a complete general description of the methods I 
have used, of the facts I have observed, and of the con- 
clusions drawn from them, which have a very direct bear- 
ing on some of the most important questions on biology, 
and -enable us to examine them rane a new point of 
view. 
One great value of the author’s work consists in its 
giving a very complete account of the researches of pre- 
vious investigators, which I have myself found extremely 








useful; since so iniich that has writteh is difficult of 
access, At the same time, sitice methods employed 
were olten altogether unsuitable, and most of the experi- 
ments are now known to have been made with.mi 
many Of the results are of very little more than histori 
interest. The work pny at ee excellent litho- 
hed plates of the s of the various colar 
pokea li a Eia or altered conditign. The who 
subject is treated in an admitable manner, and I trust 
that no one will think that I wish in any way to detract 
from the authoPs merit in talang this E eai to 
illustrate the abplicdtion of the methods which I 
should be employed in such researches, 

The colouréd solutions obtained from leaves are very 
complicated mixtures, It is not at all unusual for them 
to contain as maby as ten differelit coloured substances. 
The progress of pur knowledge has to a great extent 
depended upon the application of itdproved methods, 
which have made it possible to distinguish the varioug 
constituents of these mixtures. The author has himself 
pointed this out, and shown that what was at one time 
called chlorophyll, arid looked uponteas a single substance, 
consists of a tiixture of a bluer-green substance with a 
yellow substance. This kind of analysis had however 
previously been considerably extended. In a very shoft 
paper,* containing no description of the methods of ex- 
periment, or of the separate colouring-matters, Stokes 
said@that his researches had led him to conclude that the 
chlorophyll of land plants is a mixture of four sub- 
stances, two green and two yellow, and in my late paper 
I have shown that by the newer and improved methods 
it is easy to prove that there åre not only these two 
substances, one a blue-green and the other a yalla. 
green, having perfectly distinct and ee perce 
ties, though confoundel together by nearly other 
experimenters, but also four or even five perfectly distinct 
qlee substances. ese various eo an I 

ve named blue chlorophyll, yellom chlorophyll, orange 
xanthophyll, xanthophyll, yellow xanthophyll, orange 
lichnoxanthine, and lichnoxanthina. They are all in- 
soluble in water, and soluble in bisulphide of carbon, and 
besides one or two products of decomposition, they must 
all bave been present in what has songtimes been called 
chlorophyll, and looked upon as,a single compound, 
Now, almost the only points in which I feel compelled to 
differ from the author are those cases in which the new 
methods of examination prove that what he regarded as 
a single colouring matter 18 in reality a mixture of two or 
even more, which can be se ted, and do occur sepa- 
rately ıù Particular plants, Thus, for example, in Plate II. 
Fig. 1, he gives a drawihg of the Teon of the blue- 
green colouring matter of Deutata scabra, showing six 
absorption-bands. Now, I feel persuaded that this 
colounng-matter must have been a mixture of three 


different substances, viz. my blue chlerophyll, my yello ypas 


chlorophyll, and the product of the action of acids on 
blue chlerophyll The bands numbered 1, 2, 3, and 6 
are mainly due to blue chlorophyll. Part of No 1 and 
No. 5 are due to yellow chlorophyll, and the band No. 4 
clearly indicates the presenceof a small quantity of the 
product of the action of acids on blue chlorophyll This 
is almost always present when the preparation is made 
in the manner adopted by the author, but by neatralisin 
the acid of the juice by carbonate of ammonia, or stil 
better by employing a plant that has an almost pertectly 
neutral juice, chlorophyll may be obtained which gives a 
spectrum almost absolutely free from any such band. 

In the spectrum shown by Plate III. Fig. 1 of the blue- 
green colourmg-matter of an Osce//atorta, the bands of 
yellow chlorophyll are absent, for it does not exist in such 
Alga, bat the broad band shown at about Soo of the 
authors scale, not seen in the spectrum of the chlorophyll 
of Dentsia, must have been mainly due to orange xantho- 


* Proceedings of the Royal Socwty, 1854, aiil, p. 144, 
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- phyll, which occurs in considerable quantity in Osalla- 
foria, but is relatively almost absent in green leaves, and 
would not be-separated by the method employed by the 
author in making the preparation. Comparatively pure 
blue chlordéphyll, prepared from olive A/g@ by the method 
described in my late paper, gi a spectrum free from 
absorption ovey the whole of green and a considerable 
part of the adjoining "blue. -The close resemblance, and 
yet decided ditfeMence, between the spectra of the bluet 
green colouring matter obtained from the two above- 
named, sources, did not the authors notice, but 
the methods employed. were inadequate to. prove that 
both contained the same principal blue-green substance, 
mixed in one case with one, and in the other case with 
another secon spat I may here say that the rela- 
tive amount of blue and yellow chlorophyll differs very 
much in different classes of plants, and even in the same 
plant, when in different conditions, and*the study of this 
variation léads to results of great interest in connection 
with vegetable physiology ; since, amongst other 
it proves that leaves normally very yellow are quite unli 
those:that have turned, yellow in autumn, but analogous 
to those which are abnormally yellow owing to absence 
of light, as though the deficiency of chlorophyll were in 

-both cases due to weak constructive energy; and the 
comparative absence of yellow chlorophyll in such abnor- 
mally weak plants, belon to the highest classes, causes 
their-colouring to appr much more closely to that 
of those of much lower ion. 

_ I must say that I object to the term chlorophyll being 
applied, as by the author, to a mixture of the various 
scllow substances belonging to the xanthophyll group. 

with one or both of the above-named green substances, 

The green colour of leaves is due to them, and they are 

both actually green, one a blue-green and the other a 
ellow-green, so that the terms blue chlorophyll and yel- 
ow chlorophyll appear to me very appropriate. It would 

be better and extremely convenient to adopt some such 
word as endochrome, to express any mixture of coloured 
substances contained in the cells Sana which has no 

reference to any particular tint of colour, 

The very materially different position of the chief ab- 
sorption-band of chJorophyll when in the leaves of plants 
and when in solufiot has noticed by the author, and 
likewise the difference’in its position when the chlorophyll 
is dissolved in different liquids. He attributes this en- 
tirely to the difference in the density of the liquid, and con- 
cludes that in the leaves the chlorophyll may be combined 
with or dissolved in some dense substance. The difference 
in the position of the bands of chlorophyll ig very*small com- 
pared with the difference seen in the case of some other 
colouring-matters, and by carefully studying the question 
I have come to the conclusion that the position of the 
bands does not vary directly with the density of the sol- 

with any other general property, bat is so inde- 

le to look upon it as a special 
roperty, and to call it the absorpiton-band-ratsing power. 
e a eres the pande are raised KSERA 

according to the substance ; ;as an apparent i 

the Darina is giae ins ie nearer to the blue end 

when the substance is dissolved than when in a free state. 

In accordance with this view of the subject, it appears as 

though in the living plants chlorophyll and various other 

colouring-matters exist in a free state, not combined with 
or dissolved in any wax, fat, or of, with which, however 
they often combine when the plant is boiled in water, and 
with which they are combined when a solution is evapo- 
rated to dryness, so that the spectrum of’ such a dried-up 
matenal may, and often does, differ most materially from 
that of the endochrome in the living planta. As an illustra- 
tion of the opposite case, I may refer to the spectra of-yellow 
flowers, which often show that the endochrome 1s combined 
with, or dissolved in, a fat or ou. When not thas combined, 
the spectra are so different that the colouring-matter 


might be, and sometimes has been, looked upon as dis- 
tinct, before the true cause of the difference was known, 
The microscope alone could not decide this queswon, 
since visible granules might not be the free colouring- 
matter, and, on the contrary, it might be free, and the 
particles too small to be separately visible. 
H. C, Sorsy 

5 (To be continued.) ° 
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RECENT RESEARCHES ON THE PHYSIO- 
LOGICAL ACTION OF LIGHT 


THE arrangements by which the mind is brought into 
relation with the outer world are— (r) a terminal 
organ, such as the Prei the intricate structures of the 
internal gar, or the touch corpuscles of Wagner, for the 
reception of impressions: from qithout;-(z) a nerve, 
endowed with a iel senstbility peculiar to the sense 
for the conveyance of influences from the terminal orgun 
to the brain; and (3) a sensorium or brain jå which, on 
receiving these influences, changes occur which give rise 
to the phenomena of consciousness, 

Nerves act, thegefore, as conductors from the terminal 
organs to the brain, These terminal organs are specially 
fitted for the reception of specific stimuli, such as the 
vibrations of the ether, wMich, when received by the 
retina, induce a change which is transmitted to the 
brain, and gives rise te the sensation of light, or the con- 
densations and rarefactions of the air which cause sound. 
But though spetially fitted for these stimuli, the terminal 
organs may be affected in other ways. For example, 
mechanical pressure on the retina produces a sensation-oF 
light, and many diseases affecting the auditory appara- 
tus by compression, cause agonising sensations of sound. 
The nerves in connection with the sense organs are 
termed nerves of special sense, because they are supposed 
only to convey influences which are defived from. the 
roe terminal orgfns with which ‘they are connected. 

hese nerves are, however, themselves not affected only 
by the special stiosulus which affects their respective ter- 
minal organ. As is well knowa, the optic’ yerve is not 
affected by light a fact easily demonstrated by Marriovs 
experifnent showing that the retina at the entrance of the 
optic nerve is insensible to light. ` : 

The nature of the specific change produced on the ter- 
minal organs by the action of external stimuli has not 
hitherto been experimentally examined. Let us take the 
case of the eye. Numerous hypotheses have been ad- 
vanced. The action of light on the retina has been con- 
jectured to be a mere communication of vibrations, an 
intermittent motion of portions of the optic nerve, an 
electrical effect, a heating effect, or a, photographic effect 
like that produced by light on a sensitive but bp 
to this time there has been no experimental evidence in 

ort of either of these views. 

he result of investigations made by Mr. Dewdr and 
Dr. McKendrick, of Edinburgh, communicated ‘to the 
Royal Society of Edinburgh, has been to show that the 
specific effect of light on the retina and optic nerve is a 

ge in the electro-motive forcë of ‘these organs. They 
have been able to demonstrate this by the following 
arrangements :—Theeye óf a frog rapidly killed by 
pithing is dissected out of the orbit, so as to leave the 
sclerotic entirely free from muscle, and a portion of optic 
nerve intact, This preparation is placed on the cushions 
of the well-known arrangement of Du Bois-Raymond for 
collecting electric currents from animal structures, con- 
sisting of two pinc troughs, carefully amalgamated on the 
inner surface, and containing pads of Swedish filter-paper 
moistened with a solution of pure neutral sulphate of 
zne. To protect the eye from the irritating action 
of the sulphate of Seer films of sculptors’ 
clay, mised with’ a ‘weak solution of chloride of 
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sodium, each worked out to a point, are placed on the 
nade of flter paper. ` From each of the troughs a wire 
passes to a key so as to enable the imenter to stop 
the current at pleasure, and from thence the current 
passes to the galvanometer. They then lay the eye ona 
lass support between the cushions, and carefully adjust 
clay-peints so that the one touches the cornea and 
the other the transverse section of the optic nerve, or the 
one may touch the surface of the nerve and the other its 
transverse section. On opening the key, a deflection of 
the galvanometer needle is at once obtained to the extent 
of about 600° of the galvanometer scale, placed at a 
distance from the mirror of the galvanometer of about 
26 inches, This deflection is a measure of the natural 
electro-motive force of the eye. The troughs are now 
covered over with an apparatus consisting of a double 
shell made of glass, and containing between the walls one 
inch of water so as to absorb all heat rays, and lastly a 
wooden box is placed over the whol@, having a draw- 
shutter so as to enable the experimenter to admit light at 
pleasure. A gas flame is placed before the shutter. The 
arrangement 1s now complete. After observing that the 
deflection indicating the electro-motive force in the dark 
is constant, the shutter is now withdrafn go as to admit 
light, At that instant, that is, on the impact of light, a 
ge is perceived in the electro-motive force. These is 
at first an increase, then a diminution, and on the re- 
moval of light there is another ingrease of the electro- 
motive force Occasionally, in consequence of the dying 
of the nerve, there is only a slight inc then a dimi- 
nution, but the rise on the removal of light is always 
constant. The amount of change in the electro-motive 
force by the action of light is about 3 per cent. of 
the total, There has been no difficulty in demonstrating 
the effect in the eyes of the following animals, ‘after 
moval from the body. Reptiles, Snake; Ampibia, 
tog, Toad, Newt ; Fishes, Gold Fish, Stickleback, Rock- 
; Crustacea, Crab, Swimming* Crab, Spider Crab, 
Lobster, Hermit Crab, The greatest effect was observed 
in the case of the lobster, in the eyeof which Messrs. 
Dewar and McKendrick found a fod Ceation in the elec- 
tro-motive force by the action of light to the extent of about 
ten per cent. With the eyes of birds and mammat they 
had great difficulty. It is well known that in these ani- 
mals the great source of nervous power is an abundant 
supply of healthy blood. Without this, nervous action is 
soon arrested. This law, of course, holds good for the retina 
and optic nerve. en, therefore, they removed the eye- 
ball with nerve attached, from the orbit of a cat or rabbit 
recently killed, and placed ıt in connection with the clay 
points, they found a deflection which quickly 
diminished, but all sensitiveness to light disappeared 
within one or two minutes after the eye had been re- 
moved from the animal. This fact of itself shows that 
what has been observed is a change depending on the 
vital sensibility of the parts. It was therefore necessary 
to perform the experiment on the living animal, under 
chloroform. By so fixing the head that it could not move, 
and by removing the outer wall of the orbit so as to 
permit the clay points to be applied to the cornea and 
nerve, the same results have been obtained in the 
of the cat, rabbit, pigeon, and owL 

Without going into minute detail, which the space 
allowed for this short article will not admit of, the results 
of this inquiry have been as follows :— 

I. That the specific effect of light on the eye 1s to 
change the electro-motive force of the retina and optic 
nerve, 

2 That this last applies to both the simple and to the 
compound eye, 

3. That the Gean is not at all proportional to the 
amount of light in lights of different intensities, but to 
the logarithm of the gones, thus agreeing with the 
psycho-physical law of Fechner. 
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enclosed between the labial palpi and the m. 





4. That those rays, such as the yellow, which Appear to 
our consciousness to be the most luminous, affect the 
electro-motive force most, and that those, such as the 
d o are least luminous, affect it least. * 

5. That this change is essentially dependent on the 
retina, because if this structure 1s ite es while the 
other (structure of the eye lives, though there is still an 
electro-motive force, there is no sensitiv@hess to light. 

6. That this change may pe followed into the optic 


lobes, 

7. That theso-called psycho-physical law of Fechnerdoes 
not depend on consciousness or perception in the brain, 
but is really dependent on the anatomical structure and 
physiological properties of the terminal organ itself, inas- 
much as the same results as to the effect of light are 
obtained by the action of the retina and nerve without 
the presence of bfain. 

e method of investigation pursued by Messrs. 
McKendrick and Dewar is applicable to the other 
senses, and opens up a new field of physiological research. 
The ific action of sound, of thg contact of substances 
with the terminal organs of taste, and of smell, may all 
be examined in the same manner ; and we are in hopes 
of soon seeing results from such investigations. 





e 
ON THE FERTILISATION OF FLOWERS BY 
INSECTS AND ON THE RECIPROCAL 
ADAPTATIONS OF BOTH 
Il. 
In what manner the hive- and Aumble-bees obtain the 
honey of the flowers 
JX the last number the use the bee makes of its complex 
sucking machinery, when emptying the deepest 
honey-tubes or spurs accessible tg ıt, was stated in de- 
tall; we have now to show the diffrent movements and 
positions the separate parts of the mouth undergo, when 
the bee is obtaining honey less deeply placed, or when it 
is about to collect the pollen of flowers, or when it folds 
together the whole sucking apparatus,into the cavity of 
the head in order to employ its jaws or to rest. 

(2) In order to obtain the honey 8ut of tubes or spurs of 
less depth the bee need not turn the cardines forward; 
these remain at rest in their backward position, the 
tongue remains consequently embraced by the maxilLe 
and labial palpi, and only the base of the tongue 1s alter- 
nately protruded and withdrawn, by which motion the 
terminal whorls of haira are alternatcly immersed into 
the honey and withdrawn into the suckingspi 

(3) While the bee, im order to suck 
from flower to flower, it carnes its sucking apparatus 
stretched forward so as to be able to,put it directly into 
the opening of the honey-tube, but its tonguc ae perce 

æ; the 
delicate whorls of hairs are protected by that from any 
injury they might receive, when introduced into the 
flowers, and the terminal joints of the labial palpi are not 
prevented from serving as feelers. C uently during 
the flying from flower to flower the base of the tongue is 
folded into the extremity of the tubular mentum, the 
cardines are turned backwards, whilst the lora can be 
directed downwards (Fig. 4), forwards (Fig. 2) or back- 
wards, in proportion as the bee is about to obtain the 
honey from shorter or longer tubes. 

(4) The parts of the mouth must be held in the very 
same position when the bee wishes to pierce tender cellular 
textures by means of the tips of its maxilla. It executes 
this sort of process, sometimes in order to obtain the fluids 
of juicy flowers which do not secrete nectar, as for 
instance Hyacinthus ortentalis, Orchis mascula, morto 
and Zatifolta, sometimes in order to break open honey- 
tubes which are too deep to be emptied by the bee in the 
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regular way. Thus, for instance, Bombus terrestris, 
having of all our humble-bees the shortest tongue, forcibly 
opens the honey-tubes of Agurlegra, Trifolium pratense, 
Pediculgris sylvatica, and many other flowers ; sometimes 
by piercing the corolla by the tips of its maxilla, some- 
times by ming roaga the corolla by means of its jaws, 
and then s the honey by guiding its proboscis into 
the pone through the self-made opening. 
(5) en collecting the pollen of flowers the hive- and 
humble-bees moisten, ag,is well known, the pollen with 
honey before stripping it off with the brushes of their feet 
from the anthers and amassing it on the outside of the pos- 
terior tibia, During this process the maxilæ and the 
labium are commonly bent beneath the breast, as in 
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Fic. $.—Tho sucking apparatus of a humble-bee (Bambus Aertorwm, Tn Q 
Fee hae Calce ot die und eestor eee O TIN ) 


inaction, almost as shown in Figs. 5 and 6, the jaws are 
opened, the labrum is raised, the opening of the mouth is 
brought near the pollen to be collec and a drop of 
honey is spit out upon this pollen ; often also the bee 
before moistening the pollen with honey frees it while 
still enclosed in the anthers by chewing the anthers with 
its jaws. a 
n quite a different manner I saw the hive-bee proceed 
when collecting tae lodse, pollen of Plantago lanceo- 
lata, so easily shakep out, By vehement movements of 
-~ its wings the bee maintains itself, steadily humming, at 
the same place in the air, close before the anthers, 
the pollen which it is about to collect; in this posi- 
tion it has its sucking-a parts Aerie forward, but 
the tongue quite aaa tween the laminæ and labial 
palpi, and spits out of the sucking-pipe fornfed by these 
parts a drop of honey upon the anthers. Then it grasps 
very hastily, with the brushes of its anterior legs, amongst 


@r 





: ” Fig, Lateral view of the mmo head, 


the anthers, and strips off the moi ened pelea roe he 
while the llen of the neigh g anthers also 
shaken out, is disseminated, forming a little cloud of dust. 
Consequently, also in this case the bee carries the base 
of its tongue folded into the mentum, and the cardines 
~ turned backward, precisely in the same manner as whep 
- flyjog from flower to flower, or when piercing honey-tubes 
by the tps of the lamime:. ore 
Plantago lanceolata and other plants with equally loose, 
pollen, scattered by the wind, are honeyless ; on the 
other hand the pollen of all honey-flowers is collected by 
the hive- and humble-bees wHen holding their san 
organs retracted, whilst the honey of these flowers 
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obtained by their sucking-organs stretched forward ; hence 
‘it follows that hive-bees, humble- and all the bees 


which are in the habit of moistening the pollen Before 

collecting it, dan never suck honey and collect pollen at 

the same time, but are obliged to perform alternately these 

two actions after having commenced with sucking honey, of | 

nh Dey ae a re mal the pollen to be 
lected, whereas all the bees which coll 


the pollen 
it, as, for instance, the 


are often observed sucking honey 


without moistenin 
Osmia, and Mega 
and collecti en at the same time. . 

(6) When the bee is about to employ its jaws, or when 
it wishes to rest, it rests the whole sucking apparatus 
in the hollow in the under-side of the head; by 





Fra 7.~Two whorls of scalas of thf terminal of the tongue ofa bine 
scales of each whorl altar- 


of the following ane (80 : x). 


hgney out of tubes 
"Tis 
repeatedly protruding and retracting the tongue. is 


termjnal ion of the tongue, from the tip to the sheath, 
formed by the labial palpi and laminz, are provided, as 
shown in Fig. 7, with whorls of narrow-stalked, broad 
scales instead of hairs, and these scales, lying closely upon 
one another, form together a tube around the prominent 
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Fag. &~Gradations betwoen-hairs and scales. 


portion of the-tongue which probably enables the bee to 
suck the honey out of the longest flower-tubes accessible 
to it without needing to retract the tongue. 
The first scale-bearing rings within the sheath of the 
een offering numerous gradations by which hairs and 
es graduate into each other, as shown in Fig. 8, indf- 
cate precisely the degrees of variability by which natural 
selection ‘arrived at the broad narrow-stalked scales 
clothing the prominent portion of the tongue. - : 
A - HERMANN MULLER 
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; ; : ; an illustration of such a low 
ON THE ORIGIN AND METAMORPHOSES OF of a Hollow cylindrical body 4 


INSECTS * 
VIII, 


R the next descending stage we must, I think, look 
among the Infusoria, through some such genus as 


FO 


Chætonotug or Ichthydium. Other forms of the Rog 
toria, such for instance as Rattulus, and stil more the 
very remarkable form discovered last year by Mr. Hud- 
son,t and described under the name of Pedalon mira, 





ý PLATE 5. 
Plate s.—Figs 1-5 Protammba. pap en 
X 1o—18, 


Best an ete Moeneran, 
seem to lead to the Crustacea through the Nauplius fogm, 
Dr. Cobbold tells me that he the Gordii as the 
lowest of the Scolecida ; Mr. E, Ray Lankester considers 
some of the Turbellaria, such genera for instance as 
Mesostomum, Vortex, &c., to be the lowest of existing 
worms ; that is to say, it we exclude the parasitic groups. 
Haeckel = also regards the Turbellana as forming the 
nearest approach to the Infusoria. The true worms 
seem, however, to constitute a separate branch of the 
animal kingdom, 

We may take the genus Prorhynchus,§ for instance, as 


Anrautiacs. # Hascke] 
Magoepherra planula 
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Gegenbaur. 
Zor Naturg. der. Turbellarlen 


(Fig, 59), which consists 
to 2%’ long, containing a 
straight simple tube, the digestive organ. 

But however simple such creatures as these may be, there 
are othera which are far less complex, far less*differen- 
tiated ; which therefore on Mr. Darwin’s principles may 
be considered still more closely to represent the primeval 
ancestor from which these more highly develo types 
have been derived, and which, in spit@of t a Hark 
antiquity, in spite of, or perhapg in consequence of their 
simplici y, stil maintain themselves almost unaltered. 

Thus the form which Haeckel has described * under the 
name of Protamaba primitiva, PL 5, Fig. 1—5, con- 
sists of an entirely homogeneous and structureless 
substance, which continually alters its form ; putting out, 
and drawing in again, more or less elongated processes, 
and creeping about like a true Amoeba, from which, how- 
ever, Protameeba differs in the absence of a nucleus. It 
seems im ble to imagine anything simpler ; indeed, as 
described. it appears to be an illustration of popni 
without structure, It takes into itself any suitable particle 
with which it comes in contact, absorbs that which is 
nutritious, and rejects the rest. rom time to time a 
constriction appears at the centre (PL 5, Fig. 2} the form 
approximates more and more to that of an hour-glass 
cB 5, Fig. 3), and at length the two halves separate, and 
each commences an independent existence (PL 5, Fig. 5). 

Im the true Amcebas, of the contrary, we find a 
differentiation between the exterior and the interior: the 
body being more or less distinctly divisible into an outer 
layer and an inner parenchym. In the Ameebas,as in 
Protamceba, multiplication takes place by self-division, 
and nothing corresponding to sexual reproduction has 
yet been discovered. 

Somewhat more advanced, but yet of great simpli- 
city, is the Profomyxa anrantiaca, discovered by Haeckelt 
on dead shells of Stir, where it appears as @ minute 
orange ck, which shows well a t the clear white 
of the Sona, Examined with a micro-copo the 
speck is seen to be a spherical mass of orange-coloured, 
homogeneous, albuminous, matter, surrounded by a deli- 
cate, structureless, membrane (PL 5, Fig. 3. It is obvious 
from this description that these bodies ciosely resemble 
eggs, for which indeed Haeckel jat Fat mistook them. 
Gradually however the yellow sphete broke itself up into 
smaller spherules (PL 5, Fig. 9), after which the containing 
membrane burst, and the separate spherules, losing 
their globular form, crept out as small Amcebe (PI. 5, 
Fig. 6), or amoeboid bodies. These little bodies moved 
about, assittilated the minute particles of organic matter, 
with which they came in contact, and gradually increased 
in size (Pl. 5, Fig. 7) with more or less rapidity according 
to the amount of nourishment they were able to obtain. 
er threw out arms in various directions, and if 
divided each section maintained its ipdividual existence. 
After a while their movements ceased, they contracted 
into a ball, and again secreted round themselves a clear 
structureless énvelope. 

This completes their life-history as observed by 
Haeckel, who found it easy to retain them in his glasses 
in perfect health, and who watched them closely. It also 
coincides very closely with that of the Gregarinæ, another 
group of singulaily egg-like organisms, 

As another illustration I may take the Magosphara 
Planula, discovered by Haeckel on the coast of Norway. 

In one stage of its existence (PL 5, Fig. 10) it is a 
minute mass of gelatinous matter, which continually a:teis 
its form, moves about, feeds, and in fact behaves altogether 
like the Amoeba just described. It does not however 
remain always in this condition, Aftera while it contracts 
into a spherical form (P1 5, Fig. 11) and secietes round 
itself a stiuctureless envelope, which, with the nucleus, 
gives it a very close resemblance to a minute egg. 


^ Monographie der Monoren, p. 43 
+ Movographie de: Moneren, p 10. 


268 





: A 
NATURE 


| Fuly 10, 1873 





Gradually the nucleus divides itself, and the protoplasm 
also separates into two spherules (BL 5, Fig. 12); these 
two m ae san (PL 5, Fig. 13), and so on (PL 5 
Fig. 14), until at len irty-two are t, com 

sets a wore or less polygonal form (Pr 5, Fig. 15). Here 
this process ends. The separate spherules now begin to 
lose their smooth outline, to throw out processes, and 
to show amoeboid movements like’ those of the crea- 
tures just des@ibed. The processes or pseudopods gfow 
gradually longer, thinner gnd more pointed. Their move- 








PLATE 6. 4 
Plato 6 —F; 1—4, Yolk-segmentation in Laomedea; s-o, in Filana, 
30—13), bdni; 14—17, 10 Lacinulara , 18-21, m ; td, 
Am » 25—10, Vertebrate. i 


ments become more active, untl at ‘length they take the 
form of cil. The spherical Magosphcera, the upper sur- 
face of which has thus become covered with cilia, now 
begins to rotate within the cyst or envelope, which at 
length gives way and sets free the contained sp which 
then' swims about ‘freely in the water (PL 5, Fig, 16), thus 
closely resembling Synura, or one of the Volvocinem, 
After swimmi ee ae 
the sphere- up into the separate of which it is 
composed (PL 5, Fig. 17). Aslong as the individual cells 











had remained together they had undergone no changes of 
form, but they now show considerable contractility, and 
gradually alter their form, until they become undistinguish- 
able from true Amosbee (PL 5, Fig. 18). Finally, according 
to Haeckel, these amceboid bodies, after living for a certain 
time in this condition, return to a state of rest, again con- 
tract into a spherical form, and secrete round themselves 
a structureless envelope. 

It may be said, and said truly, that the difference 
between such beings as these and the Camp 
or Tardigrade, is cae mee But if it ee ou 
incredible even during the lo pse of .geo- 
logical time such peat mange should Have taken discs 
as are implied in the belief that there is any genetic con- 
nection between insects and these lower groups, let us 
consider what happens under our eyes in the develop- 
ment of each one of these li creatures, in the pro- 
verbially short space of their individual life. Í 

I will take fornstance the first stages, and for the sake 
of brevity only the first stages, of the life history of a 
Tardigrade.* As shown in Fig. 60, the egg is at first 
a round body, with a clear central calhe germinal 
vesicle ; it increases in size, and after a while the yolk 
and the germimtl vesicle divide into two (Fig. 61), then 
again into four (Fig. 62), and so on, just as we have seen 
to be the case i Mor iphar rom the minute cells 
(Fig. 63) arising through this process of yolk-segmenta- 
tion, the body of the Tardi e is then built up. 

It is true that dmong the Insecta y, normal 
yolk-segmentation does not occur, though the first stages 
of development in Pla! er, as by Ganin 
(ante Figs.), closely resemble those of the Tardigrada. 

Though I will not now attempt to point out the full 
bearing of these facts on the study of embryology generally, ` 
yetel cannot resist calling attention to the similarity of 
the development of Magosphcera with the first stages of 
development of other animals, because ie appears to me 
to possess a signifacance, the importance of which it 
would be difficult to over-estimate, 

Among the Zoophytes Prof Allman thus describes +t 
the process in Lfomedea, as representing the Hydroids 
(PL 6, Fig. 1, represents the young egg) :—“ The first step 
obsegvable in the segmentation-process is the cleavage of 
the yolk into two segments (PL 6, Fig. 2), immediately 
followed by the cleavage of these into other two, so that 
the vitellus is now composed of four cleavage ‘spheres 
(PL 6, Fig. 3)” These spheres again. divide (PL 6, Fig. 
4) and subdivide, thus at length forming minute cells, of 
which, as in the previous cases, th® body of the embryo 
is built we 

In PL 6, Figs. 5 represent the corresponding stages in 
the development of a small parasitic worm—the Fi/aria 
mustelarium—as given by Van Beneden.t The first pro- 
cess is that within the egg, which represents, so to say, 
the encysted condition of Magosphcera,; the yolk di- 
vides itself into two balls (PL 6, Fig. 6), then into four. 
m 1 ioe 7), ¢ight, and so on, the cells thus constituted 

forming the young worm. I have myself observed 
the same stages -in the eggs of the very remarkable and 
abnormal Spharularia bombi, 
pe NEL & Figs ie tine deal describes the 
stages igs. 1o—13) in the development of the 
egg of an Gebihus (Echinus esculentus) Le jaune, 
commence à se segmenter, d'abord en deux, puisen quatre 
et ainsi de suite, chacune des nouvelles cellules se parta- 
geant à son tour en deux.”|| Sars has observed the same 
thing in the starfish. 


+ imtanco, Kauffmann, Uber die i und systamatuche 
mite der T iaaa Zait f. Wie Zool. tast, D. ato 
igi FO ymnnoblastio ubulanan Hydroids, G J. 
Alman, . Soc. 1871, p. 96 i by il 
tv. en, Mem sor les Vera Intestinacx, 1858, 


Natural History Review, 1861, p. 44. 
Ann. des Sci. Nat, 1847, p- go. 
aona Littoralis Norrogie, pl wo. 
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In the Rotatoria, as shown by Huxley in Lacinularia,* 
and by Williamson in Melicerta,t the yolk is at first a 
singleeglobular mass, the first changes which take place 
in it being as follows :—“ The central nucleus becomes 
drawn out and subdivides into two, this division being 
followed by a corresponding segmentation of the yolk. 
The same process is repeated again and again, untu at 
length the estire yolk is converted into a mass of minute 
cells.” Among the Crustacea the total segmentation of the 
yolk occcurs among the Copepoda, the Rhizocephala, and 
Cirripedia. Sars has described the same process in one of 
the nudibranchlate mollusca (Tritonia), Myller in Ento- 
chocha,§ Haeckel in Ascidia, |ı Lacaze Duthiers in Denta- 
lium.) Figures 18 to 21, Pl. 6, are taken from Koren and 
Danielssen’s ** memoir on the development of Purpura 
lapillus. Ay 

Figs. 22-24 show the same stages in a fish (Amphioxus) 
as given by Haeckel, ang it is unnecessary to point out 
the great similarity, m 

Lastly, figures 25 to 29, Pl. 6, are givén by Dr. Allen 
Thomson,tt as illustrating the first stages in the develop- 
ment of the vertebrata. 

I might have given many other examples, but the above 
are probably sufficient, and show that the processes which 
constitute the life-history of the lowest organised beings, 
very closely resemble the first stages in the develoomeat 
oi more advanced groups; tliat, as Allen Thomson has 
truly observed,tt “the occurrence of segmentation and 
the regularity of its phenomena are sp constant that we 
may regard it as one of the best established series ot facts 
in organic nature.” © 

It is true that yolk segmentation is not universal in the 
animal kingdom ; that there are great groups in which 
the yolk does not divide in this manner,—perhaps owing to 
some difference in its relation to the germinal vesicle, or 
perhaps because it has become one of these supprested 
stages in embryological development, manyinstances of 
which might E not only in zoology, but, as I may 
state on the authority of Dr. Hooker, ın botany also. 
Bat however this may be, it is surely not uninteresting, 
nor without significance, to find that chapges which con- 
stitute the lge-history of the lowest creatures, form the 
initial stages even of the highest. 

Returning to the immediate subject of this wofk, I 
have pointed out that many beetles and other insects 
are derived from larve closely resembling Campodea, 
that other insects come from larvæ more or less like 
Lindia, and it has been shown over and over again that 
in many circumstanceg the embryo of the more specialised 
forms resembles the full-grown representatives of lower 
types. I conclude, therefore, that the Insecta generally 
are descended from ancestors resembling the existing 
genus Campodea, and that these again have arisen from 
others belonging to a type represented more or less closely 
by the existing genus Ludia 

OF course it may be ed that these facts have not 
really the significance which they seem to me to possess. 
It may be said that when Divine power created ingects 
they were created with these remarkable developmental 
processes, By such arguments the conclusions of geolo- 

ts were long disputed. When God made the rocks, 
it was tersely said, he made the fossis ia them. No one, 
I suppose, would now be found to maiatain such a theory, 
and [ believe the time will come when it will be generally 
admitted that the structure of the ogg, and its develop- 
mental changes, teach us as truly the course'of organic 
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development in ancient times, as the contents of rocks 
teach us the past history of the earth itself. 
JOHN LUBTOCK 





NOTES 
Sır CaakLEs WEEAT3TONE has bem elected a Forelga 
Associate of the Freach Academy of Sciences P place of the 
late"Baron Liebig. 


Mr. CoLE’sS retirement from pubffe service is now completed, 
and the Treasury have awarded him the full penmon usually 
granted to officers who have completed fifty years of public 
service. Although Mr. Cole quits the South Kensington 
Museum, he will continuo to assist in promoting the dufuston 
of Science and Art applied to productive industry ax the Acting 
Commissioner for theestate purchased out of the surplus funds 
of the Exhibition of 1851. This estate at present comprehends the 
Horticultural Gardens, the buildings of the Annual International 
Exhibitions, and the Royal Albect Hall Measures are ia 
progress for forthwith commencing the National Training School 
for Music. A meeting of those interested in the Tesumonial which 
it is proposed to present to Mr, Cole, will be held in Wullrs’s Rooms 
to morrow at 3 0’clock, Those who know best how much Mr, 
Cole has done for the encouragement and advance of Science, 
will, we are sure, be the most rgady to take part in this well- 
deservad testimony to the value of his services to the public. 


AFTER the alarming rumours that have recently found their 
way into the newspapers, it is a great relief to receive what 
appears to be really authentic news of the safety of Sir Samuel 
and Lady Baker. It appears, from the message received by the 
Daily Telegraph, that they arrived at Khartoum on the 2gth of 
June. It is stated that the perty had been as far south as a 
place called Mosindi, near the chief village of Kamrad, the 
King of Unyoro, which would be in about 145 N. lat, and 
about 80 miles to the east of the shores Of the Albert Nyanza. 
Here Sir Samuel is said to have been attacked by a chief named 
Kabriki, and, on his retreat, by a party of slave-huntera, Ile 
seems to have established another Egyptian station at a place 
called Fatiko, somewhere to the south of®Gondokoro. The 
story about the Albert Nyanza and LakesTanganyike being one, 
which forms part of the news published by the Dany Talegraph, 
is certainly very startling news, and must at present be received 
with great caution, though the 7exerra sh correspondent declares 
he received it direct from the lips of the Emanclpator of Central 
Africa himsel. 

Mr. AUBERON Harpeat’s Select Committeg on the Wild 
Birds Protechon Act has met three times, and examined a good 
many witnesses, It would not be fair to take the report, 
published in the Frad, of what passed pt those meetings as 
strictly correct, but if it be at all true, he doubt, before ex- 
pressed in these pages (NATURE, May 1, 1873), as to any real 
good resulting from the ingniry, can hardly be otherwise than 
justified. The questions put by the chairman Indicate, as far as 
we perceive, that he has a very hazy idea of the bearings of the 
whole subject, and no one of the other members appears to have 
sufficient knowledge of any part of it to follow home by cron- 
examination any of the endence offered in reply. By many of 
the witnesses birds are regarded as divimble into two groups— 
the useful and the noxious—a simple clasmfication which wil be 
amusing to naturalists. Such witnesses also think that the 
destruction of the latter should bs encouraged and the former 
protected—being quite innocent of the fact that no laws in the 
world will make most “useful ” birds more numerous than they 
already are. It seems to us that the only way in which ao 
laquiry of this kiad could be satisfactorily conducted would be 
by á Royal Commission, ia wi'ch the sclentific clement, so 
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simcity ee ea Pa Came should be 
adequately represented. The birds which suffer a perfectly 
preventible persecution to guch an extent that their extermination 
may shortly be expected, appear to be thought hardly worthy of 
the Committee’s consideration, though it was to save them that 
the British Asgociation’s efforts were chiefly directed. 

Tue Highfind and Agricultural Society of Scotland have 
taken a praisewmthy step in memorlalising Government to*do 
what is undoubtedly thelr duty to the country, appomt a Com- 
. mission of competent men to inquire into the causes 
of the ever-recurring potato-disease, a disease which is a national 
calamity. How far advanced is the American Government in 
matters concerning the national welfare is well shown by the 
memorialists, and even Portugal is far enough ahead of us to 
appoint a Government Commission aa Beye 
disease. $ 

Tue Erecntire Committee of the Fund for erecting 
a memorial to the late John Stuart Mill have resolved 
that a portion of the funds raised be devoted to erecting a bronze 
statue of Mr. Mill in somo public situation in the City of West- 
minster, which he for a time represented in Parliament, the re- 
mainder to the foundation of Scholarships, open to the compe- 
tition of candidates of both sexes, in Méntul Science and Political 
Economy ; stibscribers to the fund being invited to say to which 
. of these purposes theywish thir subscriptions to be devotyl. 

Tue Council of University College, London, has determined 
“to throw open to women next sesslon another of its 
classes, that of jurisprudence, conducted by Prof. Sheldon Amos. 

‘WE are glad to soo from a circular which hes been sent us, 
and which we would recommend to the attention of all teachers, 
‘and to all interested in science-teaching in schools, that the 
Charterhouse School of Science has met with signal success 
during the past, its first, session. There is an excellent stuff of 
scientific lecturers, whigh we are gled to see is to be increased, the 
training is thorough and practical, and a large and well-fitted che- 
miical laboratory, besides other scientific apparatus, is to be added to 
the School, The School is in°connection with the Science and 
Art Department,-and we hope that during next session, which 
commences on September 20, the attendance will be as stis- 
factory as during the pa@. Attached to the circular is a form to 
be filled up by intending students, and accompanying itis a well- 
diawn up time-table. The fees are remarkdEly low. 

AT a meeting of the Council of the Royal School of Mines, 


held on Saturday, July 5, the following gentlemenereceived the 
diploma of Associate of the Royal School of Mines :—Muining 


and metallurgical divislop—E. Jackson, J. A. Griffiths, C, Law.. 


‘Mining division—A. G. Philipa Metallurgical dtvision—J. W. 
‘Westmorland, S. W. Davies, J. C. Jefferson, H. S.’ Bell. 
Geological diviston—G. Smith. The following Scholarships 
“and Prizes were also awarded :-The two Royal Scholarships 
of 152. each, for firét year's students, to Mr. H. Carter and Mr, 

A. J. Meere. To stcond yéar’s students: ELR.H. the Duke of 
Cornwall's scholarship of 30, for two years, to Mr. C; Lloyd 
Morgen, and the Royal Scholarship of a5/. to Mr. S. A. Hil 
The Edward Forbes’ medal and prize of books, for Natural 
History, tò Mr. G. Smith, The Dela Beche medal and prize 
of books, for mining, to Mr. Edgar Jackson. The Murchison 
medal and prize of books, for geology, to Mr. C. Lloyd 
` Morgan. - 

Sianor AvausTo RiaHI, Demonstrator of Physics in the 
Untversity of Bologna, has just published an elaborate memotr 
“(m the Composition of Vibratory Motions” (Tipi Gamberisi 
e Parmeggiani, Bolagna), The memoir is of a high order; and 
is worthy the attention of all physicists specially interested in 
~ acoustics, The subject ia mathematically treated, and is Ius- 
ee ne eee 


Me W. Caznurims has just ismed his offical Report for 
1872, of the Department of Botany in the British Museum. 
The additions to the Herbarium during the year are spoken of aš 
large and important, rendering more and more pressing 
necemity of increasing accommodation for - the ed 
Herbaria. Bhs ese a te eel ot aaa 
qrders, both in the General and in the British Herbarium, 
been entirely re-arranged during the year; and much uso 
been made of the-Herberinm by botahists preparing monographs 
for a number of different publicalioni Numerous interestmg 
additions have also berù imade to the Structuril seam bon 
the Fruit, the Fossil, and tHe General Collection. 


We have received ‘ aaa cea, do Geena 
Tribune, containing twelve lectures by Prof Lonis Agamin bn 
various important subjects connected with animal life; besides « 
lecture on “Vestiges of Antquitg” by Dr. A. Le Plotigean, 
“The Art of Dyelpg,’*by Prof. Chandler, a lang article on the 
Fossil Man of Mentone, and a detailed acconnt of Prof, Marah’s 
discoveries in the Rocky Mountains, All these lectures” afid 
articles are copiously illustrated and well and the whole 
is a marvellous pennyworth. The Thune deserves the greatest 
praise for the imfportant pert allotted to science in its pro- 
gramme. 

IN the just published number of the Journal of Anatomy and 


_| Physiology there is a valuable paper by Prof. Rutherford, of 


King’s College, on the cause of the retardation of the pulse 
which follows closure of the nostrils in the rabbit, in which he 
shows that this retardation is not the direct effect of reflex action, 
as previously supposed, but is dum to the arrest of respiration 
which necessarily attends the blockage in the air-paisago; for | 
the retardation does not commence directly the nostrils are 
closed, but is delayed for about four seconds, and if the traches 
is kept open it*loes not occur at all. applied to the 
nose produces similar effect, because the ceases to breathe 
for a time, as it closes the nostrils in order to prevent the entrance 
of the irritating fumes. Prof. Rutherford finds that after the 
vagi have been divfled, the arrest of respiration does not canse. 
the pulse to become slower, which is in favour of fhe supposition. 
that the retardation which ‘normally occurs is produced by the 
action of the impure blood dn the cardio-inhibitory centres in 
the medulla oblangata. 


Tue Feurnal of Botany records the death of two British 
Botanists of reputation, Mr. James Ward, of Richmond, York- 
shire, one of the most active and éxpéfienced botanists of the 
North of England, and Mr. James Irvine, of Chelséa, who wrote 

a "London Flora” in 1838, and was one of the editors of thè 
old Phylolegist. 

A Froga of Cheshire is shortly to appear under the super: 
mtendence of the Hon. J. L. Warren. 

Wx have to record the following earthquakes this week :— 
TH Imperial Meteorological Observatory of Constantinople 
reports'that on June 20 there were several smart shocks of earth- 
quake at Bagdad at night, and again on the 'arst at noon, A 
strong shock of earthquake was felt at Alpago, Italy on July 3. 
A Yoleanic eruption, accompanied by discharges of hot cinders, 
is stated to have commenced at Farra’ . The waters of the Lake 
Santa Croce, a few miles south-east of Belluno, were boiling. 
Three shocks of earthquake were felt at Buffalo, U.S., on 
the morning of July 6, causing the buildings and shipping to 


a 


THE Synopsis of Laboratory Work in Practical Organis 
Chemistry at the Teachers’ Training Class at South Kensington 
for July, contains seventy practical ey tae ve with 
directions for their solution. 

A onzat International Exhibition ts to bo held at Phila 
delphis in-1876, 
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IN the Weebly Salt Lake Tribune of June 7, a lecture is re- 
portedon the Sandwich Islands by Dr. Winslow, who resided 
there for several yoars, ‘The light in which he represents the 
natives of Hawau to regard the death of Captain Cook will be 
new to many of our readers. ‘‘ The natives were astonished and 
distressed at their owo barbarity, and they treated the remains 
of Cook as thi did those of their highest chiefs and asif ho had 
been a god. They dissected the big bones from his legs and 
arms, as a mark of the highest honour they could confer on their 
own beloved dead. They exposed the rest of his remains before 
their great idol ın the temple, and sacrificed hogs and dogs to 
his memory and to appease the gods for lis and their own sins. 
His entrels had been placed carefnlly in a ‘calabash and left 
aside, un order for burning in some subsequent ceremony, when 
a boy (an intelligent old man of some 75 or 80 years ın 1845, 
with whom the Doctor had eonversed), supposing them to be the 
entrails of a hog, cut off a picce and roasted jt on coals and ate 
it When the officers of the ships, in thelr subsequent inter- 
course with the natives to recover the remains of Captain Cook, 
eamed that nothing was left of them but the big bones, which 
were delivered up to them, they fancied his [flesh had been de- 
voured by the savages, and a kowl went up» from the British 
public and the Chnstian worid that the newly-discovered 
Hawaiians were natives and cansibals. Such was not the case 
atfirst, and has never been the case. Ther first experience with 
a Christan people was a bitter one, and,the cup for them has 
been bitter from that time to this. The fects attending Capteln 
Cook’s death, and the treatment of his remains,’ the Doctor re- 
ceived from the mouth of an honest old native named Kehr, on 
the island of Maui, a clear-minded man, and one of the heredi- 
tary historians of the Kings or Chiefs. The natives always re- 
gretted Cook’s death.” ° 


THE German Arctic Nav gaton Soclety “of Hamburg 
city has recer z telegram from Tpmsoe, dated July 6, 
according to which eighteen Norwegians who hed passed the 
winter in Spitsbergen, have been found dead by the society's 
schocner Zremsos, Captain Mack. They hafe been buned by 
the latter's diréction. 


Tux latest novelty in literature is a farthing daily 
paper, in the shape of The Penny-a-Wek County Dady 
Newspaper, a single copy of which miy be had for a far- 
thing, but which, by a little arrangement, will be supplied to 
any subscriber for a penny a week. It is intendei as an organ 
for sowing broadcast the principles of the Conservative party, 
who, if they 1eally have the welfare of thelr country at heart, 
ought to make use of this splendid opportunity for elevating the 
classes whom they want to influence, by se1ying up a daily 
modicum of useful knowledge meer arranged, —i.¢, 
Science. 


WE have received from A. Ernst his careful paper on the 
Meteorology of the Carácas, based on three years’ obsereahons 
by Señor Agustin Aveledo, 


Tus ' Transactions of the Royal Society of Arts and Scienges 
of Mauntius” for 1871, which has just reached us, shows that 
that body 1s in excellent working order, and is quite alive to the 
interests of Scuence in that hybrid colony, especially in the de- 
partment of Natural History. The curious mixture of French 
and English in the volume is significant of the history of the 
island and the-mixed nationality of the colonists. The longest, 
and one of the most valuable and interesting papers in the 
volume, is Colonel Pike’s account (in Englsh) of a visit bo paid 
to the Seychelle Islands, containing important details on the 
natural history of this remote end little-known group. The So- 
ciety has been the means of successfully introducing into the 


Mauritius the culuvation of the silkworm, and an association has. 





— 











been formed for the manufacture of textile fabrics from native 
plants, especially from the Agave. 


Tue ‘Fourth Annual Report of the State Board of Health 
of Massachusetts,” deserves the attention of all who are mte- 
rested in the public welfare so far as sanitary matters ore con- 
cemed. Detailed reports on all subjects connected with public 
health me given, and some humuliatng and g@rious revelations 
made as to adulterauon of food and drnk, which seems to be 
nearly as universal in Massachuseffs as in our own enlightened 
and very moral country; as is also ignorance of the 
use and preparation of food. Reports such as these show 
how lamentable and wide-spread 1s ignorance of the science of 
living, and with what a host of adverme influences in the way of 
adulteration, bad drainage, and such lke, civilised man is 
surrounded. e 


We have received Memoirs, by Prof, Asa Gray, of the 
late Mr. John Torrey and Mr. W. S. Sulirant, written for 
the American Academy of Arts and Sciences. 


Paxr Lof vol ix. of “Tho Journal of the Royal Agricultural 
Soclety of England and Wales,” contains many statistics end papers 
of great value connected with the subject of Agriculture. Besides 
a variety of statistics as to grein, Cattle, Sheep, Pigs, Dairy 
Produce, Prices, &e., the Journa} contains the following papers : 
On He Characters of Pure and Mixed Linseed-Cakes, by Dr, 
Angustus Voelcker, F.R.S.; Report of the Judges on the Trizle 
of Portable Steam-Engines at Cardiff; Report of Experiments 
on the Growth of Barley for Twenty Years in succesmon on the 
same Land, by J. B. Lawes, F.R.S., and J. H. Gilbert, F.R.S. ; 
Record of Rainfall at Rothamsted (parsh of Harpenden) and 
Harpenden Village, near St. Alban’s, Herts, in 1872 and the 19 
preceding years ;} Report on the Trade in Animals, and its 
Influenca on the spread of Foot-and-Mouth and other Con- 
tagious or Infectious Diseases which affects the Live Stock of the 
Farm, by H. M Jenkins, F.G.5., Secretary of the Royal 
Agricultural Society; Further Report by_the Judges on the 
Competition for Pdzes for Plans of Labourers’ Cottages in con- 
nection with the Cardiff Meeting, 1872; ube Potato Disease, 
by William Carmuthen, F.R S., Consulifng Botanist to the 
Society; On Dodder, by W. Girdiflen: F.R S.; Annual 
Report of the Consulting Chemust for 1871 ; Quarterly Report of 
the Chemical Committee, December, 1872; Quarterly Report 
of the Principal of the Royal Vetermary College. 


Tux deathfof Mr. J. A. Gordon, Supernntendent of the Crystal 
Palace Gardens, is announced. Mr. Gordon was in part tmimed 
under Sur Joseph Paxton, and was well knowa $s a contnbator 
to the Gardener's Afaganne, 


Ma. J. L. Happen, C.E, snperintended the electric light 
arrangements on the occasion of the late /Wer at Constantinople 
for the Sultan’s accesslon. The next morning on awalang ho 
found himself quite blind. Tho medical men had hopes of his 
restora tion to sight. 


Tux additions to the Zoological Society's Gardens during the 
past week include a Rock-hopper Pengwn (Eudyptes chryso- 
coma), from the Falkland Islands, presented by Mr. J. 3M. Dean ; 
a tuberculatel Lizard (leuana inberrulata), from the West 
Indies, presented by Mr. J. B. Spence; a Greater Sulphur- 
crested Cockatoo (Cacalua galeriis), from Australia, presented by 
Mr. R. Dean; four black-necked Swans (Cygnus migricedis) 
hatched ia the Gardens; a Beaver (Caster canadensis), Lom im 
the Gardens ; two crimson-faced Waxbills (Pyteia maba), from 
Africa; a Tawny Eagle (Agma saeviordes), purchased ; a black- 
tailed Antelope (Wanotragus mgricaudaiws), an Anel Toucan 
(Rampéasios aria), and a West India Rail (Aramides Cayen. 
nensis), deposited. 
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ON THE GERM THEORY. OF PUTREFACTION 
“AND OTHER FERMENTA TIVE CHANGES* 


AFTER some introduct remarks referring to the various 
other theories which been entertained on this subject, 
viL, Mie ozygen theory, tho: icory of spontaarois generaria, 
and that of chgniical te erments the author stated that the re- 
searches of had long since made him a convert to the 
germ. theory, attributes the alteration ced by 
organic substances Ds Serpent within them of 
ute organisms beingn mom 
soe Steet taf at a EE 
erengthened by the relta of th antnptlaysem of 
P ar erga w ch he had founded on that theory as a 
basis, 


But his attention had been afresh directed to the subject about 
a year and a half ago by s by Dr. Bardon- 
Sanderson, + in which experiments were ed, leading to the 
conclusion that Bacteria, unlike the spores of fungi, are deprived 
of vitality by mere desiccation at a moderate temperature, so that 
while a of water from ordinary sources or the contact of a 
lek 73 a age ge ge or O 

‘organic substanco susceptible of that 
Saas eee from exposure to the atmosphere in- 
duces merely the growth of fongi and comparatively insignificant 


` chemical alteration. 


# 


` far abore the boilng- 


Ee 
Tse 


If, this were trus it would be needless to provide an antiseptic 
in ont th of treatment ; 


have the skin of al 
operation wonld be to have the 
ee sais ees 


instruments were similarly purified ; a after wards 
used to oP ny ito apeme material, 
Thus the uso ht be with, and no 
y oe mou rele more than nau Haar hee oes 


Pico h being the im of the conclusion referred 
to, he det 


portance : ; 
to subject it to a searching experimental 
test. 


The material first eemployed was urine, not bolled, as 
it had commonly been ın inv but ob- 
tained, by a very`simplo antiseptic perfectly un- 
contaminated in its natural in which it proved 
a Ter more favourable nidus for the development of or- 
ganisms than in the boiled stite, as indeed t have been 
anticipated, since it contains maltered the comp: organic 
substance termed the mitus, which has been sometimes regarded 
as a chemical ferment of anne. a a eg 
together with a smell P dish, to serve as a 
cover, had been hes tie tse wet De Sanderson, 
en ae as hee 

-cess conveniently designated by the term “ heated ” 
Serie charged coh tie A wine, andl laced wider « glam 
shade as an additional protection against dust, it was found thet 
the fluid remalrfed free from organic development or patrefactive 
for months, till-at last it dried up into a saline mass. 
other hand, if a glass so charged was exposed to the air 
Eo retiring tha eal cht coeer are oki oculens e 
in it of varioos kinds, and among the rest, in several instances, 
Bacteria. Thus it was showh on the one hand that Bacteria 
pee ee erie and on the other hand 


a porcelain cover afforded absolute security 
sae the introduction 


exposure, 

and plia shade 
Tegal a period Gated to 
fore, the ex o ag wa to 
lead to the Produción ofany one unmixed with others, 
the was afi of ying the behaviour a a 


organan, either in the same en fora preted 

in other media in mmilar glasses, inoculated heen 

pipette or glass rod. For it was found as Seer feted 

mat nre for che few seconds or fractions of a second necessary 
orming the inoculation or withdrawing a little fluid ‘or ex- 

ad ai did not involve any considerable risk of accuiental 

contamination, 

Early in the investigation it was ascertained that the putre- 
faction of urine migtt take place without the occurrence of 
Bacteria, in ee ee in irregular groups, in 
made to the Royal Socisty of Edinburgh, 


by Prot Jopi a eat 
aa Ofies of the Privy Council, 


Set 


NATURE ` 








[Palys 10, 1873 


Gane a Headed 
In one of the experiments related, two drops of: water fram 
the tap having been added to a gless of Pasteur’s solution, the 
t was not in the first instance the general opejescence duc 
to Bacteria m a liquid, but a deposit which proved to be a 
minute filamentous producing abundant spores (conidia) 
oa its branches, These spores after separation often produced 
yong, plants. like their ; but thero were also seen in 
abun prechely x sporer ‘multiplying by pullulaton 
like a Torla (to retam the a teste 
organisms like the yeast plant).* And there were : 
multitudes of noe dede filaments which were seen to break 
up into Bacteria, whilein sereral-instances these filaments” were 


‘ springing from spores undistingulshable from those of 
the fungus 


Sina Wan thal wns a a acai Sagas both 
tornloid and Bacteslc fotms was soon afterwards confirmed by 
another experiment. t A “heated” wine-glass was taken into 

and the cover being lifted, 
to fall into it, after which un- 


from ie. yet plant; fi 

the sides e as Gat a a ges enka 
urine and also in Pasteurs “olution on repeated inocula- 
tions. Portions of both liquids containing this organism having 
been set Saris under oe Canney periniting only very hog 
evaporation, they again eight months later, when 
a delicaie flames tons fungus was found in both, bearing conidia, 
resembling the cells of the Torula, while similar spores wero 
seen multiplying by pullalation, and some of the buds were in a 
slender form hable in character from the Bacteria 
which in the case of the une were observed swimming in the, 


liqui 
re which in the first instance was observed for 
Bee togethere growing as a mere Torula having thus, as it 
appeared, developed into a filamentous fungus? after remaining 
for months in the saote solution, hopes weie excited that o a 
corresponding observation might be made with regaid to tho 
yeast-plant, and thig led to a careful eramuation of a low white 
mould, referable to the genus Oidium, which was observed in a 
glars of Pasteur’s solution to jan gaat had boen dded several 
weekepreviously. The hope was ppointed, but some inter. 
esting facts were elicited: for the fi wos found to vary 
remarkably according to the quality of ae medium in which it . 
w, having sometimes the aspect of an Oidrum with fructi- 
ying filaments, sometimes a purely filamentous structure, some- 
times a loosely-jointed growth produciog- abundant “oval spores 
destitute of nuclel, and often pullula like a Torule, and 
lastly a purely toruloid form of an en y different aspect, com- 
cereal encal nucleated cells, eeann itune, and 
werful putrefactive ferment upon that fluid. Yet 
aaiue se the different forms of this fungus might ap- 
pear, their identity was demonstrated by observing with the 
microscope the actual growth of one from another when trans- 
ferred to a new medium on a slide of thick glass excavated round 
a central island, so as to provide a sufficient su supply of oxygen 
to last the growing fangus for a long period. slige and its ` 
covering glasi wero heard ie eo ee 
the heat prevent of -the g zo arranged as to 
guard against the entrance o Jea oii e 
mays such as forceps and needles, employed ne the eons 
lations, were ‘‘heated” before being thin coverln 
glim luteddown with melted parafin kentang with a hot steel 
pen ‘Glass gardens” of this constracHon stocked with various. 
oranisms in various medm proved ex useful means of 
investigation, Samples of the organism totroduced wete aketched 
with camera lucida unmediately after introduction, and their 
subsequent development observed with perfect precision. 
this way, in the case of the Oidium, spherical nucleatéd cells of 


* Tha torulold of spores of aore nee Alamantons fingi. had 
been y by De Hary. Set‘! Alorphologw und Phywolagia 
dor Fira” &c., von Lr. A de Bary, p 183. 3 
2 a of perro 

In consequeacs 
one organise may pot be morey ‘ 
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the toruloid form of the organism were observed to sprout into 
beaatyul flamentous fung, aod these agum, as the f ud becams 
vitiated by the growing fungus, were found to reproduce as 
coma the spherical toruloid cells. 

Among other media inocalated with this Oidium was a solation 
of albumen obtained by treating a fresh-lald egg with a solution 
of carbolic acid, to destroy any oiganisms adhering to the shell, 
and then ‘brfking it witn carbolised fingers into a ‘‘heated# 
yes-el containing water that had been boiled and allowed to cool 
protected from dust, the solution being afterwards cleared b 

it through a boiled filter in a ‘heated ” funnel wi 

‘heated’ cover. This fluid had remained durpg the half-year 
which had since elapsed, free from putrefaction or any other 
change, except where organisms had introduced, although 
the aur had free access to it;* a fict which indicates pretty 
cloarly that the putrefaction of eggs, which has been as 
a stumbling-block ın the way o? the germ theory, must somehow 
or other be brought about by the penetration of ferments through 
the shell and membrane, *Thuw, indeed, becomes iotelligib 
enough if we admit that Bactera may beformed from fungi, and 
remember how the filaments ofome parasitic fungi perforate the 
epidermis of leaves} In a gass of thw albuminous fluid the 
Oidiam grew very slow! and feebly, but its development was 
accompanied by a remarkable alteration in the liquid, which, in 
the course of six weeks, cha from the colourless punty of 
spring water to the dark brcwn, almost ble&tk, appearance of 
porter. Yet the dark brown liquid remained perfectly free from 
smell, proving, what the author had long suspected as the result 
of experience in antiseptic surgery, that an albummous Aud 
may undergo fermentation with odourless products. 

Another expenment given in full detail was performed with milk 
upon the same principle as those with urine albumen, in 
the hope of removing another stumbling-block in the path of 
the germ theory. For, accorcing to the high authonty of Pas- 
teur, milk forms an exception to organic liquids in general, in the 
circumstance that a greater elevation of temperature than the 
Haga, pörnt of water is required to kull Bacteria contained in 
int ut the advocates of the theory of spontaneous a 
reply that any Bacteria present would be cectginly ed by 
boiling, and therefore the subsequent appearance of living Bac. 
teria in the boiled milk io Patteur’s expeniments is proof of their 
spontaneous evolution from the chemical constituents of the 
ligqud. If, however, by the use of antiseptic means, milk could 
be obtained uncontaminated ‘rom the cow, there being no orga- 
nisms to lall,eboiling might be dupensed with, and the mik, 
like the unboiled urine, should remain free from organic derelop- 
ment or fermentative if kept protected in “heted ” 
vessels. Accordingly, five with glass caps, and six test- 
tubes with wider test-tubes to cover them, having been heated, 
and allowed to cool under glass shedes ia the stable where the 
experiment was performed, the udder and adjacent skin of a 
cow were well washed with a strong watery solution of carbolic 
acid, which wes also apSlied with a small to the outlets 
of the mul ducts, the teat being held in the finger and thumb 
to prevent the entrance of the solution into the udder, and 
a mukman with his sleeves tucked up, and his hands and arms 
washed with the antiseptic Iction, was directed to milk into the 
glasses as their covers were successively raised. The cow did 
not give milk at all freely, and a considerable time was occupied 
in charging the fasks, but the small quantity required for each 
test-tube was got by a mogle squirt from the teat, with almost 


momen exposure. Wet not only in all the flasks butyin all 
but one of the test-tubes organisms made thelr appearance. In 
one of tho test-tubes, however, the unboiled had hitherto 


(for a quarter of a year) remmined entirely unaltered. One such 
success was as clear evidence egainst the hypothesis of spont- 
neous évolation of hel cele as if all the g had remained 
free from them, and their occurrence in the other ten proved a 
most foriunate circumstance. For no two of them were alike in 
the organisms they contained, and m several instances there was 
apparently only some one species unmixed with others, so that 
the op ity was afforded of studying various different orgu- 
nismagas modified by other media, and as regards any fermenta- 
tive influence which they might exert upon those median. Among 
the organisms in the milk glasses were Bacteria of different 
species, to judge from their mzs and other appearances, as well 


* Dr. Burdoo-Sanderson had ously proserved unboiled white of 
unchanged far mx months in a “ ” tuba Coatuding ai bemsueliy 


Seo De Bary, op. cit., page a16 
T Soo Annala Je 


o de Physique, 186e, p. 6e, 





as numerous kinds of fungl; and when they were introduced 
1nto a renies of glasses of the albuminons liquid before described, 
it was found that while some of the fungi grew init others re- 
fused to do so, and while Bacteria obtune l by ad iing,a drop of 
water to anne throre in the albumimous fluid, oot one of four 
inoculations of Bacteria from four milk glasses was followel by 
any result. Thos was afforded, ıt ia believed, for the first time, 
distinct physiological proot of real differences among Bacteria 
Bot what was stil more unexpected was the fit that when the 
inoculation was practised in a series of glasses of urine, two of 
the Bacteria refused to grow even M that liquid, which had been 
previously regarded ay a peculiarly favourable nidus for Bacteic 
development, This fact, besides serving still more clearly to 
differentiate the various species of Bactena, suggested a possible 
explanation of the failure of experiments with milk in the hands 
of others, For if organisms thrive in milk which cannot grow 
in urine af all, milk must bea more difficult Auld to work with 
in experiments w alm at excluding organic development. 
Hence it seemed worth while to try again effect of boiling 
milk, but in doing so to adopt more rigoous precaulions 
against the entrance of organic germs, There could be 
little doubt that the organisms which appeared in the various 
milk glasses of the experiment above related entered during 
the cooling, which though ıt took pldte jurt as in the success- 
fol expenments with urme, led to failure fin the case of 
the milk, partly from the favourable nature of thar liquid for 
organic development, and partly no doubt from the atmosphere 
of the stable much more loaded with organic germs than 
that of the author's study. Thejrew precantons adopted were 
in the main these. The amall glasses (liqueur glasses) into 
which the fluid was to be decanted were covered, together with 
their glass caps, while still very hot, with cotton wool secured 
by fine iron wire tied tightly round below the cap, so as effec- 
tually to filter the air that entered during cooling; after which 
the cotton was carefully removed and the glass placed under a 
wall glass shade on a separato piece of plate glass For hest- 
ing the flask in which the milk was to balled a very high 
temperature was requisite to ensure destruction of all hfe in the 
considerable volume of air which it contained ; and this was 
arranged for by binding asbestos with wire round the junction of 
the neck of the flask and the glass cap,_and then roasting the 
flask over a large Bunsen’s burner. The asbestos, which proved 
as good a filter as cotton wool, was removed after cooling, and 
the cap lifted, a long ‘‘ heated ” fannel was passed quickly 
into the and the milk poured in through it after wrapping 
a piece of carbolised rag round the funnel neck of the flask 
to exclude septic dust: scrupulous cara” taken to avoid 
touching the neck of the flask with the Moist end of the fannel 
as it was withdrawn. By this means security wes obtained 
against the presence of any living organum ide the flask 
except In the flald at the bottom of the vessel The cap was 
then re-applied and carbolised cotton wool tied over it to filter 
regurgitant ajr during the boiling. The Hing Meee the au- 
filter was e very manifest daring ebnilinon irom the great 
tendency of milk to froth, involving the necessity of frequently 
removing the flame, fresh ar entering on every‘sach occanon : 
another ity of milk which served further to explain the 
{allure of previous experiments. Bat the efficiency of means 
employed was shown by tho appearance of the flask as exhibited 
to the Society. For although seven weeks had passed since it 
was filled, the milk was seen to be perfectly fluid and with no 
appearance of alteration. 

All trouble occasioned by frothing, involving constant watch- 
ing to prevent the froth from wetting the cotton, was afterwaids 
aroi by acting on the suggestion of Mr. Godlee, of Univenity 
College, London, who happened to be assisting the author at the 
tme, and immersing the flask in boiling water above the level of 
the liquid, instead of applying the flame directly. This method 
had the further advantage of avoiding any risk of ‘burning ” the 
muk, and also any loss by evaporation. A second flask ‘‘ heated” 
and charged with muk like the other and simuarly covered with 
cotton wool, was kept in this way at ara° F. for an hour, and, 
after cooling, its contents were decanted off into twelve “ heated” 
ducer Sancta and in these it had remained dunng the seven 
weeks had since passed perfectly free from change except 
when organisms had been intenconally introduced. To illustrate 
this the author drank, before the Sack , the contents of one of 
eee glasses, which proved perfectly sweet and 
good. 

It was a carious circumstance that on the morning following 
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and with urine; and in proof 
of ths moti, ate cnn al Kock 
of ee fl ater danagin tlre lames from 
six weeks before, were shown to the oa 
And’as further eyidente of the trustworthiness of the 
ee eee aie cena 
about twelve in cach a! bambious urine (in 
two series), Pasteur’s soltition, boiléd milk and turnip infuston, 
although portions of the Enie had er chan eara On in- 
vestigation or inoculation, py prise ge) bad 
have occurred in which’ y ) had 
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Highways for Jul ‘Isa interesting number. The 

on the rti atA A of the Polar,” * accompanied by 

o hows thal notwithstandbig the disastrous resulty 

of Capthia Els ventur, it proves more strongly than ever 


ea ae long extremely valuable and ing 
account of ‘Personal Experiences of Venomous Reptiles 
Insects in Sonth Amgrica,” by Me Richard Spence Who. haa 
t fifteen Equatorial Africa for tho of 
pains gaala ept aA o'author’s 
to fy experiences gives a vivid idea of the many 
_ qnd trials to which devotees of science are exposed, in thei? 


< J endeavours to add to the sum of human knowledge. We would 


s strongly recommend Mt. Spruce’s mteresting article to all who 
state aa Inter a beT DE. on VE Ove may 
remember, there was recently some ce in NATURE 
By H. Gigio oli coutnbutes two very valuable letters from 
on fis Sa in Papuasia, which are likely to 

ant results. Sout a in thts 
with a-map ; 


pata of of London,” 2 sort of popular geol 
P. Malet; and the second part of 
article on the Meteorological Inshtute of Norway. 


a eee ie, May. 
its journal's is by M cotta iatna on Be ok fe 
p Soctety, and the of the 


p ope dang he 1972,—Mr. W. Huber contri- 


en Interesting paper the telegraphic 
ab lance how much 
E Pto ze ce ea a are 


aa Monna 


oe ae ‘aha A explorations in the 
ai 870. 
* See Neree, Fyb xi 


ee 





“excess of ‘ direct 


Mammal from Patagonia (Homaledother.nm Cunningham), ” by 
Willam Henry? Flower, F.R.S., Hunterian Professor of Com- 
parative Anatomy, and Conservator of the Museum of the Royal 
College of Su 

Tko author describes the complete adult d@htifion of a 
new us of Mammal, founded on remains di 


cisor to the last molar, The molars more clearly resemble those 
of the genus RAtnecerss than” any other known 3 and, 
judging ‘by the general tharacters of the teeth alone; the animal 
would à to have been a very @eneralised type of Perlssc~ 
dactyle ngulate, allledathrongh Zyraceden (a North-American 
Miocene form) to AAtsoceres, also’ more remotely to Macros. 
aie and, a Tesi honga mil more remotely, to the aberrant Nassden 

gaene Bine fr map le Was KBE: 
Prof. Huxley in his Presidential Address 


pse for this form 
to the Geological in 1870. 
“The Diurnal Ẹ of the Wind qnd Barometric Pres- 
Slaten FST - Chambers, Communicated by Charley 
Pirector® of the Colaba Observatory, 
bject to bring to notl kable 
Tie ija ot A Pie ring ee er : 


Hons af the witd spd the barometer at Bombay. 
The obwerytions piade uae of are the recads of a Robinson's 
ries tg Gi fhi st ares petja ol ite performan vie 
from qno 1867 fe May 1370, and the coraponding hourly 
observations of ter and the dry- and wet-bulb ther- 
mometér, alo at Gas ient Qbedrvatory, Bombay. 
moan results for each hour of the day during the whole 
veyidd, aid 'the*megn diurnal relations of each element are tabu- 


and hically represented by The diurnal 
játion of the wind if then investigated, the most influential 
Qf whi attributed to the la}d- and peq-breezes which 
w fom EG.E end W.N.W., and are shown to follow 
inly the game law of progreasion as he get thio 
air, thus efforc ‘confirmatory evidence of the uueragie 
petted the 1 eip a plied to land- ma m a 

eurre epee the and seg- 

bresnes Ate thet pulated oat and and these the writer peladen ag 


dug to the superposition of qnother distinct varletlod ha 

matia aad o miima I tbe twenty fone bonn Uie the 
meter variation ; and hg sa his views b 
varidtion of the east components of 


The north components of the land- E componen ot ie 


with double periods are 
a double variation the general movements of the qt- 
7 | omer Upon this hypothesis diurnal variations of the 

ste dedyced for north apd south low latitudes; that for 
north latitudes exhibiting a double right-handed rotation, 
ahd that for sodth latitudes a dobl left-handed rotation, 
mif from theeg the diurnal of the barometer is de- 


Seiad ane at Bombey aro then 
oe erga” lon the of the. 
“rotation of the vane at ` 

of the wind, ` 


oe movements of 
analysed, and the writer 
Bombay le due to the dario 


Tego variations 
as indicative of the existenca of ‘ 


Dr. Robert O. C ee l 
banks of the River jos, South Patagonia. The animal ` 


teference to the „ 
m the months. ><, 


f Tul A h the lind- and -breenes pa 
beds page aga yer a on os ee 


~ Extracts are giren erat ans made: ur S Helay 4 
Toronto, and Falm showing the character of the ‘drernal 
wind lasle dt oes paca ed the therr 


that these varighons ‘affo Independer a péssible, if not a 
buble of that movement of the ‘alr which Dowd 
called ‘Law of Gyraton ;” and m conclusion he paints 


to the extent of their a in dedi n 
bilities, and to the m Se ae 


aye ia 


"3 


fit writer maintain , 


Fuly 10, 1873] 


A postscript is added, gtving the mean diurnal variation of the 
wind at Sandwick Manse, Orkney, and pomtlng ont its 
confofmity with the résults deduced from the Bombay wind- 
observations. 

“On the Mathematical Expression of Observations of Com- 

lex Periodical Phenomena, 20d on Planetary Influence on the 
Barth's Magnetism,” by Charles Chambers, F.R.S, and 
F. Chamber® e 

“Observations of the Currents and Undercarrents of the 
Dardanelles and Bosphorus, made by Commander J. L. Wharton, 
of H.M. Surveying Ship Sherrmater, between the months of 
Bier Hrdrogenker o iÈ Admiralty. Communicated 

e 0 e e mm 
Admiral T CB, V.P.RS. k 

Goological Society, June 25.— h Prestwich, F.R S. 
vice-president, in the charr, ‘The following communications 
were read :—~‘' On six Lake-basins in Ishire,” by his Grace 
the Dake of ll, F.R.S., president. a author referred to 
the part ascribed to glacial in the formation of Iake-bastns, 
and described the basins of six lakes in*Argylishire, the charac- 
ters presented by which seemed to him inconsistent with their 
haviag been excavated ice. | Among thèse lakes were Loch 
Fyne, Loch Awe, Loch and the Dhu Loch.—‘‘ Descnp- 
tion of the Skull of a den Burd (Odontoperyx toltapicns, 
Owen), from the London clay of Sheppey,” by Prof. Richard 
Owen, F.R.S. The specimen described by the author consisted 
of the brain-case, with the basal portion of both jaws. The 
author described in SA ToL Stak and relations of the 
various bones composing this s w is rendered especial 
remarkable by the denticulation of the alveolar margins of the 
jaws, to which it enc appellation fefers The denticula- 
tions, which are c parts of the bone beaging them, are of 
two sixes—the smaller ones about half a line in length, the 
larger ones from two to three lines. The latter are separated by 
several of the smaller denticles. All the denticles are of a 

or compressed conical form, the larger ones resembling 
lamaries. Sections of the denticles show under the 
the unmistakable characters of avian bone The length af the 
skull behind the fronto-nasal suture is 2 inches 5 lmes; and 
from the proporttons of the fi ent of the upper mandible pre- 
served, the author concluded t the tetal of the 
fect skull conld not be less than between 5 and 6 
The fossil seems to , approach most nearly to the Ana- 
tidge, in the near allies of which, the Gobsanders and Mer- 

the beak is furnished with strong pointed dentica- 
tious In these, however, the tooth-like og to 
the horny bill only, and the author stated that the prod of 
the alveolar margin into bony teeth is , so far as he 
knows, to Odentopteryx. He concluded, from the consideration 
of all its characters, ‘that Odsmt: was a warm-blooded, 
feathered biped, with wings ; and , that it was web-footed 
and a fish-eater, and in the catching of its slippery prey it 
was assisted by this pt urcid armature of its jaws.” In con- 
clusion, the author indicated the characters 

from the Cretaceous fossil skull lately described by Prof. O. 

Marsh, and which he affirms to have mnall, similar teeth im- 
planted in distinct sockets.—~‘‘ Contribution to the Anatomy of 
Hypstlophodon Fox, an Account of recently acquired Remains of 
this Dinosaur,” by J. W. Hulke, F.R.S. The anthor communi- 
cated details of its dentition, the form of its manduble, and that of 
the cones of the shoulder and fore limb, and of the haunch and hind 
limb, hitherto imperiectiy or qute unknown, The resemblance 
to Jpuanodon is had been sup: but the generic 
distinctness of slophedon holds —“ On tho Glacial 
Phenomena of the ‘Long Island,’ or Outer Hebrides,” I, by 
games Geikle, F.R.S.E, of H.M. Geological Surrey of S®t- 

The author commenced by describing the physical features 
of Lewls, which he stated to be broken and mountainous in the 
south, whilst the north might be descnbed as a great peat moss 
i gradually toa height of about 400 ft, but with the rock 
b through here and there, and sometimes reaching a 
higher ion. The north-east and north-west coasts are com- 
paretively unbroken, but south of Aird Laimisheader in the 
west and Stornoway in the east, many inlets run far into the 
country. The island contains a grent number of lakes of various 
size, which are most abundant in the southern mountain tract 
and in the undulating ground at its base. The greater part of 
Lewis conusts of gnes, the only other rocks met with beng 

te and red sandstone, and lomerate of Cambrian 

e stratification of the guelmic is generally woll marked ; 
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the prevalent strike is N.E, and S.W. with S.E, dip, generally 
at a high rogle. Thé author described in considerable detail the 
traces of glaciation observed in the lower northern part of Lewis, 
and inferred from his obeer vations that the ice pasted from sea 
to sea across the whole breadth of this district, and that it not 
only did not come from the mountainous tract to the south, but 
must have been of sufficient thickness to keep on its course 
towards the north-west undisturbed by the pressure of the glacier 
mgsses which must at the same time have filled the glens and 
valleys of that mountain region. After describing the charac- 
ters presented by the bottom-hill i the northern part of Lewis, 
the anthor proceeded to notice those of the lakes, some of which 
trend north-east and south-west, while those of the mountain 
district follow no particular direction, The lake-basins of the 
first serles he regarded as formed at the same time and br tho 
same agency as tho rocker montoundes and other marks of g 
action; they are true rock-basins or hollows between 
banks wholly of or of till and rock, The N.E. S.W. 
lakes coincide in di precisely with the strike of the gneiss; 
and the author explamed their origin by the d ion of till by 
the land-ice in passing over the escarpments of the gneiss 
the north-west. The lakes of the mountain district are 
by the author as all produced by ial erosion. The author 
considered that the ice which Ower the northern part of 
Lewis could only have come from the main lend. Ref to 
tbe glaciation of Raasay, he showed that the ice-sheet which 
effected it must have had in the Inner Sound 2 depth of at least 
2,700 ft„ and taking this as approximately the thickness of the 
mer de glace, which flowed into the Minch, which is only be- 
tweeg 50 and 60 fathoms in defth, no part of this ice could 
have floated, and the mass must have passed on over the ses- 
bottom just as if it had been a land surface. Ice co from 
Sutherland must have prevented the flow of the Ross-shire ice 
through the Minch into the North Atlantic, and forced it ove: 
the low Zorthem part of Lewis; and the height to which Lewis 
has been g seems to show that the great ice-sheet con- 
tanned its progress until it reached the edge of the 100-fathom 
platean, 40 or 52 miles beyond the Outer Hebrides, and then gave 
off its icebergs m the deep waters of the Atlantic —‘' Notes on the 
Glacial Phenomena of the Hebrides,” by J. F. Campbell, F.G. S. 
The anthorstated that, on the whole, he inclined to thmk that 
the last glacial period was marine, and that heavy ice 
came in from the ocean, the local conditions like those 
of Labrador. The author regarded most ofthe lake-basing of 
the Hebniides as formed by ice-action, and considered that the 
ice by which those islands were glaciated came from Green- 
land.—“‘On Fossil Corals from the “Eocene Formation{ 
of the West Indies,” by Prof P. Martin Duncan, F.R.S. 
The specimens were collected from limestone and coral 
conglomerates, which are covered by, and rest upon volcanic 
ddibris and ejectmenta in the island of St. Batholomew. The 
determination of the forms of the associated Mollusca and Echi- 
nodermata permit the following deposits being placed on a 
ral geologics? horizon—the limestone and conglomerate of St 
Bartholomew, the dark shales beneath the Miocene of Jamaica, 
the beds of San Fernando, Trinidad. Theses were probably 
contemporaneous with the Java deposits, the Eocene of the Hale 
chain, the great reefs of the Castel Gomberto district, the reefs 
of Oberberg in Steiermark, and the O Western 
Europe: The affinities and identities of*the fosil forms with 
those of contemporaneous reefs in Ama and Europe, and the 
hmitatlon of the species of the exi Canbbean coral fauna, 
point out the correctness of the views put forth by S. P. Wood- 
ward, Carrick Moore, and the author, concerning the upheaval 
of the istimna eee after ne E T Miocene 
iod.—‘* Note on the Lignite-depont o - ictoria, 
Kustralla,” by R. Etheridge, jon, F.G.S. The lignite 1s almost 
entirely composed of 1emams of coniferous plants not now exist- 
iog in Victoria ; and the author considered it is nearly of the 
same age as the lignite depomt of Morrison’s Diggings, which 
has been regarded as Miocene, 

Entomological Society, July 7.—H T. Stainton, vice- 
prendent, in the chur. Mr. Weir ited specimens of 
Agrøtera nemoralis, taken near Lewes—Mr, McLachlan 

bited a remerkable instance of broditism In a speci- 
men of a fly (one of the $ ) taken at Black Park.— 
Mr. B ore ited specimens of a gall found on 
oaks near er, which were taken possession of lor a habita- 
tion by & meda of ant (Crematepuster scntellaris, Oliv.)—Mr. 
Wiliam Pryer exhiblted some fine species of Lepidoptera from 


nidificate in briars; and their 


> 


` 


` flat-clawed carnivora of Wyoming. 


China.—Str S. S. Saunders communicated a paper ‘On tho 
habits and economy of certain Hymenopterous Insects which 
3 es.” The insects were 
ibited, at the last meeting, and Sw Sydney Saunders further 
exhibited a ipeelman of a Fapki 
with cyanide of potassium, w. 
able, postion the insect d 
peper.—-Mr, Butler communicat 
Galiodides, wit® descrip tlon Ga dew aka E E Baie 


Museum. 
PH®ADELPHIA 


- Amorican Philosophical Society, March 7.W—Hector 
‘Oye made a communication on the microscopie slide of Mr. 
Holman—Dr. Leiler exhibited a modification of 
for showing the vibration of molecules in light.— pee P J. P. 
Lesley presented a map of tbe subterranean of the 
collieries of Wilkes P lvania,— Prob P. E. Chase read 

on Planetaxis, relation of the retation of the sun and 
fntenor asteroids to the sunspot period, and on the relative 
velocities of t and gra gary 
March a1.—Prof. P. E. Chase pointed ont the precise acord- 
ance of the wave-length of the Fraunhofer F lne with the wave- 
length of the F note ig the 26th musical-octave. The other 
Frannhofer lines also correspond very closely with the mumcal 
notes which are d ed by letters. If this 
accordance indicates that the lumuniferons ‘ether is a material 
medium, it appears that Winnecke’s estimate of the sun's dis- 
tance is the most accurate of those that have been besed on 
astronomical observations —Pwof Permfor Fraser exhibited an 
apparatus for for the better manipulation of the lime-lght. #-Mir. 
bited a slide for the microscope, designed for the 
better observation of substances suspended in fluids, especially 
the different corpuscles of the blood. The slide contained two 
concavities on its face, which were connected a groove, and 
covered by a thin plate of glase, It was y sensitive to 


chan of temptature.—A resolution was ado recom- 
mending Ta 
aguR 





the passage of a bill by the Legislature of Pennsylvanis, 
lings iew Geol cal Survey of the State. 
showed thal; by making the di 
of the planetary series, 
Fier e iia ofBode’s law in the caso of Neptune was 
. only apparent, and that it gave the rule a higher generality. Ho 
also gave two new planetary series, based, like his modification 
of Bode’s law, on laws of oscillation, If the mean distance of 
Neptuno be divided by succesmve powers of the ratio of a cr- 
cumference to its diameter, the points of division will fall in 
alternate planetary orpiis, Saturn, Asteroid, Earth, Mercury 
The last tea of this fist benes us to the orbital axis OF 
the centres of gravity of the sun and Jupiter. The second series 
is in harmonic progression. Taking Jupiter’s perihelion 
ee ee 
. ri Lhbbbt we a, 


vely designate orbital pomtions of Mars, Rarth, Venus, 
s aphehon, Mercury's mean, Mercury's penhelion. 
manui, ara Neprone are also in harmonic progression 
If we this spheral harmony is musical 
y such as to produce chords between 

pores positions. Bui where quarter tones 

f vibrations seem to have broken up or 


i 
D iter, 
aotar ya i 


' Venus. —Piof, WG 
alle State cone of North Card Carolina, communicated a paper 
on Topography of the Earth’s surface, as affected by the rotation 
on its axis, He pointed oat ihat the Fiver of onthern-GAd 
* eastern North Carolina flowed towards the ocean ina south- 


easterly direction, and that their south-western banks are elevated 
and bhi , while the north-eastern descend very gradually 
to the water, 


flow through, yielding penile of the 
cretaceous hal ela aak and have gin under- 
“gone change of location, in the course of which they have ex- 
cavated thelr south-western ee cae cahibaed somo 
mathematical reasons wh change might have been effect 

by the earth’s rotation, in E. D. Cope read a paper on the 
‘ahis group-embraced two 
and aihertu Cope, which bore 


broad, fiat, and fissured above, and without projecting 
lobes eri Saw, and hens Tide potail A In 


ae a x) . 
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by M. G. Hinrichs. — On the prod 


[ Fuy 10, 1873 
Meonyz the has two distal facets; in S 

a en ara bones were distinct. ioe 
thought to be of aquatic habit, 


PARIS 


Academy of Sciences, June 30.—M. de Quatrefages presi- | 
dent, in the chair.—Durmg the meeting the Acedethy proceeded 
te elect a Foreign Associate in the place of the late®Barfon Liebig. 
Str Charles e obtained 43 votes, M. d’Omalius . 
d’Halloy, 2; Sir C. Wheatstone was therefore declared duly 
elected. —The fi papers were read :—Reflexions on La- , 

ge’s memoir on the protien of three bodies, -by M-J. A. 
ermet —A comparison- of the” refraction mt of several 
isomeric com Sihen Dy MM Tierra and t The 
authors have found ces sensibly the same when 
LEa (ae Dapat area equally divans fers Che teste 
points of the bodies in 
the satellites of Jupiter, i 
reflexion of solar heat at the pa aloe ie ng -by AL L. 
Dufour, -On the trawsplantation of the marrow of. bones in 
sub-periosteum amputations by M, Félizet-—New observations . 
concerning the co of magnesium round the entre disc of 
the sun, by M. TacchinL—On the want of agreement between 
the old theory of the thrust (pomssee) of earth and ent, 
by M. J. Cune. This was a paper dealing with forification.— 
Note on magnetism, by M. J. Gane "On the cooling and 
freezing of alcoholic liqnds and wines, by M. Melsens.—-On 
the decomposition of metallig cabondtes by Heat by ML. 
Joulin, —On the calculus of the moments of inertia of molecules, 

yeerin starting from 
propylene, by MYL Hriedel and oa Sia Oe a glycerin of the 
by M. E. Grimaux.=On the estimation of 
myar by Barrérwil's method, by M, Loiseau.—Erythrophenic 
acid, new reaction of phenol and aniline,-by ML Jacquemin.—-On 
crystallised mercurous iodide, by M. P. Yvon.—A summary of 
tha state of silk culuare in 1874, y M. E Guérin-M dneville. 
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THE PAY OF SCIENTIFIC MEN 


THERE a a good many points of interest attaching 
to the Parliamentary paper referring to the pay of 
- the officers of the Bntish Museum, which, thanks to 
Lord George Hamilton, has been issued? during this 
week. 

It shows in a striking manner what the Government 
thinks of Science and its votaries; nor 1s this all: it 
sbows in a not less striking manner how it behoves men 
of Science, if they consider that there should be a career 
for Science at all, to at once take seme action, in order 
that their real claims may be conceded. Mr. Lowe, in de- 
fending not long ago the high rate of pay of Treasury 
clerks, who “begin” at 2504 a year and rise quickly to 
1,200/, (if they are unfortunate enough not to get a staff 
appointment with much higher pay, long before they 
would, in the ordinary course of promotion, reach the 
senior class), stated that what was principally wanted at 
the Treasury, over and above the ordinary qualities of a 
clerk, was a certain " freemasonry,” which was best got at 
the public schools. For this “ freemasonry” Mr. Lowe is 
willing to pay 150%. a year.over and above the 1oo/ which 
is the usual commencing pay of a junior clerk in the other 
Crown offices. 

Perhaps it is too much to say that this “ Freemasonty ” 
is required in the British Museum. But there is cer- 
tainly something required in the cage of the scientific 
appointments there, of as special a character; and that is 
a knowledge of Science. 

What thengoes Mr. Lowe do to secure this specialty ? 
He gives the man of Science who enters the Museum the 
magnificent sum of go/, per annum on entrance, with the 
still more magnificent~~but, unfortunately, very distant— 
prospect of attaining an income of 600/, So that :— 


Public School Freemasonry : Scientific Attainments : : 250. : god. 


This state of things has recently been brought home to 
the Trustees by petitions from all grades in the Museum, 
and a subcommittee of the Trustees has reported 
that, “owing to the insufficiency of the salaries, the 
slowness of their progressive rise, and the lowness of 
their maximum, the trustees are losing, and will continue 
to lose, their*best men.” 

As a result of this report, in which we conside» that 
higher ground might have been taken, the Trustees have 
proposed a new scale to the Treasury, the only fault of 
which is that—with the exception of the case of priacip&l 
Librarian. who is not a specialist, who has no special 
work to do which could not be done by the keepers acting 
in tum as Dean, and who already has just double the salary 
of the most highly-paid keeper—it is far too modest. As 
the Daily News has well put it, a maximum of soo/. 
is “certainly not a too lavish position for a man who 
must be a scholar and linguist, an archeeologist, natu- 
alist, or chemist, and must in most cases be already in 
middle life.” 

The men upon whose heads, hands, reputation, and 
work the success and fame of the Museum depend, are 
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the keepers, whose pay, even as revised, is a mere pit- 
tance for such service as they render. 

Altogether, the eventual zora! increased annual expendi- 
ture would amount to 5,7004. a year—the pay’of one 
political or legal placeman, who has properly employed 
his “ Freemasonry.” a 

Here is the Treasury reply :— P 

CT: Chambers, March 28, 1873 

“My Lords and Gentlemen, — The Lords Commissioners 
of Her Majesty's Treasury have had before them two 
letters from Mr. Winter Jones, dated the 4th instant, 
submitting recommendations for the grant of increase of 
salary to the principal Librarian pe A e and to 
various other officers of your establishment, and they 
desire me to say that, aher giving their most careful 
consideration to alPthe statements put before them, they 
regret that they would not feel warranted in acceding 
to any alteration in the present 1 scale of salaries, 


“I have, &c. 
(Signed) e“ WILLIAM Law” 


We trust that some determined stand will be made by 
the Trustees—among whom is the Right Hon. Robert 
Love—against this monstrous letter; and we trust also 
that some general protest will be made by men of Science 
and [ulture generally again$t this latest valuation of 
these acquirements by the Government. 

The man of Science serves his country as well as the 
politician, the lawyer, the soldier, or the sailor, although 
perhaps his claims are not stated in so blatant a manner, 
nor are at present so generally acknowledged, whether they 
will be in the future must to a large extent depend upon 
men of Science themselves: but whether this be conceded 
or not, surely in a country where the State remuneration 
for services performed is extraordinasily high in the upper 
appointments, our scientific chiefs in the public service 
should at all events receive the means of a decent liveli- 
hood, and such men as are employed in the British 
Museum, many of whom have worldewide reputations, 
should at least be treated as well as Government clerks, 

Surely this is not to ask too much? Nay, it is already 
conceded by the Government in many departments 
where special scientific knowledge is required of no 
higher order than that which is so shabbily treated in the 
one Institution of which we have the greatest reason to be 
proud. 


THE “POLARIS” ARCTIC EXPEDITION 

\ E have just received the prifted Report, pre- 

sented to the President of the United States 
by the naval authorities, of the result of their exa- 
mination of those of the crew of the Polaris, who, in 
October last, were severed from that ship, and dnfted on 
an ice-floe from about 80° north latitude during the whole 
of the winter until, 600 miles south from their starting- 
point, they were picked up on April 30, of this ycar, by 
the Tigress off the coast of Labrador. The Report fur- 
nishes material for one more of those thrilling narratives 
of Arctic adventure, which will be the delight of the boy- 
hood of all generations, and which, commencing in the 
Toth century with that of Bjorne the Norseman, have 
been accumulating in increasing proportion, and will 
never fail to be added to until not a shred of mystery re- 
mains to unravel within the Arctic circle. The advocates 
of Arctic exploration by way of Smith’s Sound, needed 

N 





oy 


Ge a x 


21800 * 


pi 


NATURE | 


a on: oa “a: 
“ 





only the narrative furnished in this Report, to render their 
arguments invincible, 
The Polaris, an ordin wooden vessel, kf: New 
- London, Connecticut, on July 3, 1871, well furnished with 
‘ provisions, but otherwise ill fitted for an Arctic expe- 
dition, under the command of Captain Hall, an en- 
thusiastic explorer, who firmly belieyed he was “born to 
discover the pòle,” but apparently deficient in the firmricas 
and decision necessary tagnanage a crew amid the trials of 
an Arctic winter; the officers and crew, moreover, seem 
to have been collected at haph-zird, gnd were by no 
_means well assorted. The second in command, Captain 


\’ Buddington, who- has now the command of the Polaris, 


ought never to have been taken on such an exp-dition, 
and, even thcugh ‘the most lenient, gonstruction be put 
upon his conduct, is deserving of the severest reprehen- 
sion, After a delay of a w-ek at. St. Jobn’s, Newfound- 
land, the Polaris sailed for the West Coast of Greenland, 
and after callmg at'ypveral places on ‘that chast, arrived 
at Disco, which she left on August 17. After calling at 
the settlements of Upernavik and Tessiusak, the latter in 


~ 99° 24t north lat, the Pòlaris commenced’ her exploring 


work in earnest, leaving ‘Vessiawk on the 24th August, 
‘Hitherto there had been #o d'fficulty whatever in pavi- 
gation, nor was the vessel destined to meet with any ob- 
struction until passing through Smith’s Sound, and Ken- 
nedy Channel, she reached 82? 16’ N. lat, a point far 
berond the limits of prévions navigation. This she did 
on August 30, within a week -after leaving Tessiusak. 
After making unsucressful efforts to find a way through 
the ice, Captain Hall resolved to return and take up 
winter quarters, which, hs did on September 3, in a 
small sheltered ‘coge or-bend. of the coast in ‘what 
he called Polaris Bay, the“ Open Polar Sea ” of Kane, 
where the ship was protested by a stranded iceberz— 
Providence Berg. This wis in 81° 33 N. lat, 61° 44’ 
Wriong. Had the vessel been specially built for Arctic 
exploration, it appears to us that Captain Hall by good 
management could have pushed even farther north before 
requirlog to return to winter-quarters : as it -is this is one 
of the mort wonderfal and successful Arctic cruises on 
-record, considering ihe dictance accomplished in less 
than a-week so far within the ice-bound regidh. It affords 
the strongest rod for hore that with a vessel specially 
“fitted for ice-navigation, a skilful captain may ere lorg 


complete the 8° that remain to be traversed before the- 
- North Pole be broyght within the sphere of the known. 


--From Polaris Bay on October ro Captain Hall left the 
Polaris, accompanied by Mr. Chester, first mate, and Hans 
the Esquimaux with two sledges and fourteen dogs. In the 
progress of the journey he discovered, as appéars by bis 
despatch, a river, a lake, and a large inlet. The latter, 
in latitude 81° 57’ north, he named “ Newman's Bay,” 
calling its northern point “Cape Brevoort,” and the 
southern one “Sumner Headland.” 
Captain Hath it appears, had hoped, when he left the 
Polaris on this journey, to advance northward at least a 


hundred miles ; but after having gone about fifty he was | 


“compelled, by the condition of the shore and of the ice, 
and by the state of the climate, to return and await the 
approach of spring for another attempt. He reached the 
ship.on October 24, apparently in his usual fine health, 
dut'was attacked the same day with sickness, and, taking 
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After rallying once or twice he died on November 8, and 
was buried on the shore. The commissioners who ex- 
amined the crew reach the unanimous conclusion that the 
death of Captain Hall resulted naturally from disease, 
without fault on the part of anyone, After this sad 
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fo his bed, the next day was found to be seriously ill. - 


gvent, the command of the expedition devolved upon, ` 


Capta'n Buddington, who expressly declared, according 


to the evidence, that he had no inclination and no in- 
tention to pursue discovery further; be determined-to 
make his waf south to the United States as soon as the 


! ice would permit. During the winter little was done, end 
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on Augnst 12, 1872, the Polaris began to move south- 
wards, On the 16th of August the ship was made fast toa 
larg? floe of ice in the latitude of 80° 2’ north, and longi- 
tude about 68° west, and whi'e fill fast to this floe drifted 
south through Smits Sound nearly to Northumberland 
Island, On the night of the 15th of October, 1872, in 
about latitude 79° 35 north, during a violent gale of wind 
and snow, the ship was suddenly beset by a. tremendous 
pressure of ice, which was driven against her from the 
southward and forced under her, pressing her up out of 
the water, and by successive and violent shocks finally 
throwing ber over on her beam-ends, In the words of 
the Report, — i - 
Captain Beddington directed the provisions, stores, and 
materials which had been put in readiness on deck; to be 
thrown over on the ice, and ordered half the crew upon the 
ice to carry them upon a thicker part to the tum- 
mocks, where they would be comparatively sie. He 
alse sent all the Esquimaux, with their kyaks, out af the 
ship, and logered the two remaining boats upon the floe. 
Whue so engaged, in the darkness of am Arctic night, in 
the midst of a fieree gale and driving snow-storm, the 
hawsers of the Polaris failed to hold her, and she broke 
adnft from the floe, and in a few minutes was out of sight 
of the party who’ were at that moment busily at work on 
the ice. 8 


From October 15, 1872, until. April 20, 1873, 
they were picked up in latitude about 59° EAG these 
nineteen men, women, and children remained through the 
whole of the dark and winter upon the ice. In 
their first endeavours to reach the land, they ocerpied for 
a time different pieces of floating@ice, but, forced finally 


to abandon a!l hope in this direction, they rested at last -- 


upon the floe upon which the Polaris had made fast. -., 
At the time of their separation from the Polaris every 


one belonging to the expedition was in good health, She 


had plenty of provisions, but not much coal—probably 
about enough to last through the winter. She was last 


when - 


seen, rpparently at anchor, under Northumbezland Island, ' 


where it is most likely she remained for winter-quarters, 


» 
Mr. Robeson bas already given preparatory orders to 
the United States steamer uniata, now at New York, to 


proceed, at the earliest practicable moment, to Disco, and . 


if possible to Upernavik, for the purpose of carrying for- 
ward the necessary coal and supplies, communicating 


with the authorities of Greenland, obtaining information, ' 


and, if practicable, sending forward some word of en- 
will most likely be impossible, but an attempt will be 
“made. ‘ 


It is also proposed to fit out at once an expedition of 
„relief, to be sent to Northumberland Island, where the 
i Polaris was last seen, in the Zigress, about 200 tons 


couragement to those on board the Polaris. This last ` 
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burden, built and fitted to contend with the ice, and the 
same ship by which the nineteen persons were rescued, 

The following, in the werds of the Report are a brief 
summary of some of the scientific resylts of the ill- 
managed expedition :-— 


Whue the records of the astronomieal, meteorolo- 
gical, Iafnetic, tidal, and other physical departa 
_Ments of the exploration appear to have been ex- 

tremely full, and the observations in each appear ta 
have heen canduct¢d according to approved methods 
the collections of natural history åre shown to 
have been not less extensive, the store-rooms of the 
Polaris being filled with skins and skeletons of musk- 
oxen, bears, and other mammals; different species of 
birus and their eggs: rumerous marine invertebrata ; 
Poa both recent and fossil, minerals, &c. Not the 

east interesting of these collectons are specimens of 
dnftwood picked up on or near the ape of Newman’s 
and Polans Bays, among which Mr. Meyer thought be 
recognised distinctly the walnut, the ash, and the pine. 
Among the numerous facts that appear to be shown by 
the testimony elicited on the cxamimatiop, we may men- 
uon as one of much interest that the dip of the needle 
amounted to 45°, and its Ceviation to oe heme less than 
at Port Foulke and Rensselacr Harbour, as given by Dr. 
Kane and Dr. Hays. Aurotas were frequent, but by no 
means bniliant, generally quite light, and constating some- 
tumes of one arch and sometimes ob several. Streamers 
werequite rare, Shooting-stars were so constantly seen that, 
‘ although no special shower was observed; it was scarcely 
possible ever to look at the star-lit sky without noucing 
them in one direction or-another. Phe rise and fall of 
tbe tides were can fully obse ved, the average being about 
five anda half feet. The greatest depth of water noticed 
was about 100 fathoms, The exigtence of a constant cur- 
rent southward was noted by the expcJiten, its rapidity 
varying with the season and locality. The winter tempe- 
rature was found to be much milde? than- was expected, 
the minimum being 58° in January, although March 
-proved to be the coldest monta. . 

The prewuling winds were from the north-east, although 
there were occasionally violent tempests from the south- 
west. Light winds were noticed, however, from alf ponis 
ofthe compass. Rain was occasionally observed, only on 
the land, however, the precipitation presenting itself over 
the ice in the form of snow. Dunng the summer the 
entire extent of both low lands and elevanons are bare of 
both snow and ice, excepting patches here and there in 
the shape of tbe rocks. The soil, during this period, was 
covered wih a more or Jess dense vegetation of mo 
with which several arctic plants were interspersed, some 
of them of considerable beauty, but entirely without 
recent, and many small willows scarcely reaching the 
digtity of shrubs, The rocks noticed were of a schistose 
or slaty nature, and in some instances contained fossil 
plants, specimens of which were collected. Distinct 
evidence of former glaciers were seen in localities now 
baic-of ice, these tnelealions consisting in the occunence 
of terminal aid lateral moraines. 

Animal life was found to abound, musk-axen byping 
shot at intervals throughout the winter, 

Wolves, also bears, foxes, lemmings, and ather mam- 
mals, were repeatedly observed. Geese, ducks, and other 
water-fowls, including plover and other wading-birds, 
abounded during the summer, although the species of 
land-birds were comparatively few, including, hawever, 
as might have been expected, large numbers gf ptarmigan 
or snow-partridge. No fish were seen, although the net 
and line were irequently called into play jn the attempt 
to obtain them. The waters, however, were found filled 
to an extraordinary degree with marine invertebrata, in- 
cluding jelly-fish and shrimps. Seals are very abundant. 
Numerous insects were observed, also, especially several 





species of butterflies, specimens of which were collected ; 
also, flies and bees and insects of like character, 

The geographical results of the expedition, of which 
the accempanying map will give a good idea, so far as 
they can now be ascertained from the testimony of Messrs. 





iagram of the Explorations of the Paaris. F. Meyor, 
5 Signal Service, U.S.A oe TE Megat 


Tyson, Meyer, and their comrades, may be summed up 
briefly as follows ;— 


The open polar sea laid down by Kane and Hayes is 
found to be in reality a sound of considerable extent 
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formed by the somewhat aunit expansion of Kennedy’s 
Channel to the northward, and broken by Lady Franklin’s 
Bry on the west, and on the east by a large inlet or fiord, 
twenty-two miles wide at the opening, and certainly ex- 
tending far inland to the south-east. Its length was not 
ascertained, and Mr. Meyer thinks that it may be, in fact, 
a strait extender till it communicates with the Francis 
Joseph Sound of the Germania and Hansa expedition, and 
with it defining Phe northern limits of Greenland. Thm 
inlet was called the South Fiord. North of it, on the 
sam? side, is the indentation of the shore called Polaris 
Bay by Captain Hall - 

rom e Lupton the land trends to the north-east, 
and forms the eastern shore of a new channel from twenty- 
five to thirty miles wide, opening out of the sound above 
mentioned, to which Captain Hall gave the name of Robe- 
son Straits, North-east of Cape Lupton, in lat. 81° 57’, is 
a deep inlet, which Captain Hall called Newman’s Bay, 
naming its northern point Cape Brevoort, and its southern 
bluf Sumner Headland. From Cape Brevoort the north- 
east trend of the land continues to Repulse Harbonr, 
lat. 82° 9’ north—the 
by land during this expedition. 

From an elevation of 1,700 ft. at Repulse Harbour, on 
the east coast of Robeson Straits, the land continues north- 
east to the end of those straits, and thence east and south- 
east till lost in the distance, ‘its vanishing point bearing 
south of east from the place 8f observation. 


No other land was visible to the north-east, but land- 


was seen on the west iets extendiog northward as far 
as the eye could apparently terminating in a 
headland and near Ebene 84° north. 

Mr. Meyer also states that directly to the north he 
obse on a bright day, from the elevation mentioned, 
a line of Jight apparently circular in form, which was 
thought by other observers to be land, but which he 
supposed to indicate open water. 

OF course the full sgientific results of the Polaris expe- 
dition cannot be known until that vessel shall have been 
found and brought back with the treasures she has 
gathered, and the records and details of her Arctic 
explorations, But enough is told by the witnesses whom 
we have examined $o excite expectation and enco 
the hope of and valuable additions to the domain 


of “human knowledge. * 

Enough has been said to show that the way to the 
North Pole is clear and practicable: it remains for 
Britain.to consummate the glory she has already ac- 
quired by sending out an expedition so equipptd that it 
cannot fail to return with the solution of the Arctic 
mystery, whose bourne is being pushed further and further 
back every year, We-would recommend the Report to 
the Joint Committee of the Royal and Geographical 
Societies now considering the subject of an Arctic 
Expedition. 








SCIENCE AND ANGLING 

Flies und Fly Fishing, with Hints on Minnow and 
Grasshopper Fishing. By Capt. St. John Dick. 

_ (Hardwicke.) 
T is doubtful whether much real progress has been 
made in the art of angling since the time of 
Walton, whose “Complete Angler” was published in 
1653. A great improvement has taken place in fishing- 
tackle and implements, and we have much better rods, 
reels, lines, and lures now, than could have been got in 
old Isaac's time. Oflate years the number of rod-fishers 
has enormously increased, and there is quite a plethora 





hest northern position reached 





of popular treatises on the art of fishing. Bat in all the 
books we have seen, includiag the one whose title is at 
the head of this notice, there is a stnking absence of any 
guiding principles to go by; and notwithstanding the 
marked improvement in the .mechanical appliances 
referred to, and the increase! number and activity of 
anglers, we repeat that it may be fairly doubt€d Whether 
the latter are more successful fishers than their representa- 
tives 200 years ago. The cause of this is probably owing 
to the fact that,hitherto attentio1 has been almost exclu- 
sively diiected to the mere practice of the art, and that 
angling as a science has been all but completely ignored, 
We have ad nauseam, empiric and dogmatic rules for the 
guidance of the tyro, but few of these are based on suffi- 
cient data, and most of them are quite untrustworthy. 
There is no statement for example, more frequently made 
in books on angliig than that if the wind be from the 
east trout will not mse to the fly; and yet there are lakes 
{notably Loch Leven, Kinross-shire, probably the best 
trouting lake in Great Britain), in which the fish take best 
when the wind blews from that quarter.’ Another gene- 
rally accepted canon is that fish will not rise freely 
during a thunderstorm, or whèn “there is thunder in the 
air;* but in our own not very large experience, 
we have again ande again proved the falsity of this 
rule. It would, be easy to multiply examples of the 
worthlessness of such empuic directions. What is 
wanted is a scientific treatise on angling. A principle in 
Science, some one has said, is a rule in art; and it is 
such gules that are desiderated. The object of this paper 
is rather to indicate this want than to supply it ; and we 
have little hopes of much progress being, made in the 
“gentle art” until i» is carefully studied and treated 
scientifically. Until this is done there are many difficult 
problems connected with angling which must, we fear, re- 
main unsolved. One day, for example, fiss will take 
greedily any fly that is offered them, for an hour or two ; 
and before or after this, thew feeding time, the most 
skilful angler will practise all his wiles in vain. Another 
day, only flies of a particular colour or shape have any 
chance of taking. Again, it does happen occasionally 
that a veteran Waltonian will returnefrom his favourite 
stream or lake, under the most auspicious influences of 
sky, wind, and water, with a_very light basket, or it may 
be, an empty one. It is also a fact that the most 
successful day’s fishing is sometimes achieved by going 
dead against all recogoised rules and imitations of 
Nature. These are only a few of the things require 
to be explained, and in the explanation of which a careful 
study of the nature and habits of fishes—how they are 
affected by atmospheric influences, &c.—would probably 
greatly assist. Of course, there are scientific anglers 
who have picked up their science under difficulties, and 
as they best could; and their number might-be indefinitely 
increased if greater facilities were afforded for acquiring 
scientific knowledge. Such anglers will be sure to have 
the indispensable qualities of patience and perseverance ; 
bat they must also be careful observers of Nature, of the 
conditions of the water, of the appearance of the sky, and 
of meteorological phenomena in general ; and in addition 
to all these they will be found to possess an intimate 
acquaintance with some special branch of Natural 


History. 
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There is a point connected with angling which is raised 
by Captain Dick, but not for the first time, and which de- 
mands investigation. It seems to be beyond question 
that, over the whole of Grea: Britain, trout are every year 
becoming scarcer. It is very seldom that the angler 
now-a-days makes a basket equal to what would have 
been called a very common take a score of years agb. 
So alarming has been this decrease that district associa- 
tions are being formed for the purpose of watching and 
protecting the spawning grounds in their meighbourhood. 
The falling off is probably due to a variety of causes, 
such as over-fishing, pollution of streams, want of protec- 
tion of spawning fish and spawning beds, the prevalence 
of pike, &c. It is certain that many streams and lakes, 
easy of access to popyous districts, suffer from being 
over-fished ; but the example of Lach already re- 
ferred to, shows what may be done if proper precautions 
be taken. This lake is only 3} miles by 2}, and 9 miles 
in circuit, and is open to anglers from all quarters (by 
paying a certain sum per hour) during the four months 
May, June, July, and August, The res of the year the 
lake is closed, and the spawning grounds are carefully 
watched, There are both pike and perch in the lake, but 
nets are freely used to keep down these marauders, The 
results of these measures are worthf of notice. For the 
last fifteen years the takes have been gradwally increasing, 
and last year upwards of 17,000 trout were taken by the 
rod. During the months of May and June this year 
nearly 9,000 have been taken, and it may be added that 
the average weight of Loch Leven trout is a little under 
Ilb. What has been done by private enteyprise for this 
lake might and should be done by Government for all the 
lakes and rivers in the country. *There is no reason, 
that we know of, why there should not be a close time 
for trout as well as for salmon. The pollution of nvers 
by public works is a more difficult question to deal with ; 
but surely something could be done to prevent suchsvhole- 
sale destruction as that, for example, which took place in 
the first week of July this year in the rivers Teviot and 
Ribble. In the former of these rivers tens of thousands 

~of fish, including trout, smelt, grayling, and éven 
salmon, were poison€d ia one day. Unless some action 
be taken by Government strictly prohibiting manufac- 
turers from sending their poisonous refuse into our rivers, 
not only will the fish in these soon become extinct, but 
the rivers themselves thus impregnated will act as open 
sewers generating and propagating disease in every 
direction. eWith a little judicious legislation, the quantity 
of fish obtained in fresh water might be so largely in- 
creased as to become important as an item of food for the 
people, Wo have indicated how this might be done with 
regard to trout, &c, With regard to salmon, all that is 
necessary to do is to blast the rocks at the Falls of the 
Tummel, the Gary, and the Spean, in Scotland, and of 
the Axe, and other rivers ın England, and the area of 
the spawning grounds of this monarch of our rivers would 
at once be doubled, This could be done at little expense, 
due allowance being of course made for vested rights 
and any interests involved 

A single glance at any page of Captain Dick’s book 
is sufficient to show that he is more accustomed to 
wield the rod than the pen; indeed we fail to see 











has, it is true, mentioned one or two things worth 
setting dowa in an article or essay, but not worth 
writing a book about. His list of artificial flies is very 
full and may be of service. The only contribution to - 
Natural History we can find is his statement—which 
we are inclmed to accept as fact—that “although fish 
generally lie with their heads pointing up stream, they 
néver, by any chance, take a fly in that position, but always 
make a decided turn in the acteof rising, hnd take the fly 
with their heads pointing down stream.” He adduces 
this as a reason for fishing down stream, of which prac- 
tice, in opposition to the best anglers, he is a strenuous 
advocate, As to fishing with minnows, he prefers the 
ordinary metal kill-devils to natural minnows and to all 
other imitations. © In this, also, experienced anglers wil 
generally disagree with him. There ıs no lure more 
deadly for large trout, in certain seasons, than the natural 
minnow, and next after that, we should say, is the phan- 
tom minnow. In his remarks on pike-fishing, the author 
does not refer to the spoon-bait, which nevertheless, ia 
lakes, especially in dull weather, may safely be backed 
against any other lure. Why does the author almost 
always use the word “ fisherman,” and only once the much 
mose precise term “ angler"? Strictly speaking, “ fisher- 
man” is a generic term, and applies equally to net and 
rod-fishers, but by common usage is generally employed 
to denote the former; whereas “angler” 13 a distinctive 
term which can be applied only to the rod-fisher. 





MIVART'S “ELEMENTARY ANATOMY” 


Lessons tn Elementary Anatomy. Ry St George Mivart, 
F.RS. Pp. 535. ` (Macmillan, 1873.) 


HIS modest volume is one of the series to which 
Huxley's “Physiology,” Oliver's “Botany,” and 
Roscoe’s “Chemistry” belong. Like them it has the 
indispensable merit of being am elementary manual 
written by a master of the subject; for while special 
investigations may be often well performed by advanced 
students, primers and text-books can only be properly 
written by experienced teachers, 

The plan of the book is to describe in a popular 
manner the various bones and other parts of human 
anatomy, excepting the reproductive organs, and then to 
point out the chief variations among other vertebrata, 
It would perhaps have been better to have called it 
“Elementary Lessons in the Comparative Anatomy of 
Vertebrate Animals :” for as all the organs are used to 
illustrate those of man, consideration of non-vertebrate 
classes is very reasonably omitted. Moreover, for reasons 
given in the preface, with which every teacher of the 
subject will probably agree, the largest space ls given to 
the account of the endoskeleton. The whole forms a col- 
lection of facts, accurate in detail, carefully arranged, and 
clearly described. One would think there must be slips 
among #0 many isolated statements, but we have failed 
to detect one in a careful perusal of about 300 pages. 
The sixth chapter contains a review of the general mor- 
phology of the vertebrate skeleton, and here Mr. Mivart’s 
well-known views, communicated to the Linnean and 
Zoological Societies, are expounded fully but simply 


the raison d'étre of the gallant captain's work. He | Without admitting all his positjons, as for example the 
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homology of the ¢rabecule cranii, most of what is stated 
in this chapter is well enough éstablished to form part of 
a manual for students of comparative anatomy. 

But who are these students? No ons could follow the 
closely printed pages of description here given, without a 
good general acquaintance with human anatomy and a 
thorough know$edge of the human skeleton. For thys 
reason we think.it would have been better to have cur- 
tailed or even omitted the” preliminary accounts of each 
organ in man, because they are not sufficient alone, and 
there are many excellent treatises on this subject-already. 
If it is answered that the book is really intended for boys 
and girls at school, then the details given, especially in 
osteology, are far too numerous: in fact they would be 
unintelligible without a good museum, and learning 
zygosphenes and hypapophyses without seeing them is far 
worse mental training than Barbara Celarent, or the 

„verbs in -y For the second class of readers mentioned 

in the preface, teachers, medical studehts, and others 
acquainted with human anatomy, this little treatise will 
be found just what they want in order to learn “its more 
significant relations to the structure of other animals,” 
The only defect they willdind ıs the omission of the 
organs of reproduction and the structure of the ovun? 

The woodcuts are generally sufficient, and some of thé 
diagrams are remarkably ingenious and useful Somè 
are, however, much too small, eg. the diagram of thé 
skull, Fig. 197, and all the figures of entire skeletons, as 
200; while others, as 137, representing the shoulder- 
girdle of Hemidactylus, after Parker, greatly need the 
shading and tinting of the original drawing. The plau 
of repeating an illustgation whenever it is referred to is 
not-often adopted in English books, but`on the whole it 
is, we think, the most convenient. 

Experience will show what class of students will 
really make most use of Mr. Mivart’s Lessons. We 
heartily recommend jhem to all medical students and 
roologists who have access to a good museum. P, S. 





_ OUR BOOK SHELF 
Dit Robbe und die Otter (Phoca vitulina ef Lutra vul- 
garis) sn Ihrem Knochen-und Muskel-skelet, Eine 
anatomisch.zoologicgische Studie von Dr. J. C. G. 
Lucae. 102 pp. 15 plates. (Frankfort-on-the-Main, 
1873.) - 
UNDER this title thẹ distinguished anatomist, Prof. Lucae, 
has contributed to the “Transactions of the Sencken- 
bergian Society of Naturalists,” an elabordte tredtisė itpon 
the anatomy of the Common Seal (Phoca vitulina). The 
osteology of Pkocais minutely described; and Sie id of 
its skeleton compared with the corresponding portions of 
that of the Otter—one of its nearest allies among the 
terrestrial Carnivora, Comparisons with other mammals 
are also given. ~ Met 
Fifteen well-executed plates illustrate this excellent 
memoir, which, when completed (the first part being only 
now before us) will leave little to be added to our infor- 
mation as to the osteology of the true Seals (PAocide.) 
To our knowledge of. the structure of the two other 
families of the marine Carnivora (the Trichecid# and 
Otarlidæ) we Have lately received a valuable contribution 
in the shape of Dr. Murie’s Memoirs on the Walrus and 
Sea-lion, published in the Zoological Society’s “ Trans- 
. Actions,” so that great pr s has lately been made 
towards a perfect understanding of the osseous structure 
of the marine Carnivora, 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opiñsens cxPrissed 

by kis correspondents, Ne notie i: taken bf éhokyineus 
communicatens, | i 
- Agaasiz and Forbes i 

MÈ Gkòrgr Fornes bh, in NATORÉ of Majeda,efirén his 

version of the controversy Between Ágáir and Forbet. I had 

no intention, bi a former nota, of revi , for thé benefit of the 
readers of Nature, this leasant subject; bat simply wished - 
to protest the ex cat statements of the reviewer of 
Tyndall, The for ad impartial discdssion of thé 
history of glacier work are accesible to all investigitors, and 
when it comes to be written, Agassiz and Forbes will obtain due 
credit for their share of the work. One of the points at isus 
between Forbes and Agassiz is not a matter “of farti to bè 
prordd of d ved by facts.” The converation between 
Agassiz and Forbes (Heath ab witnegs for Forbes) held on tha 
st day of their sojoary on the Aar Glacter, refers simply to a 
diference of opinion bn ths explanation of certain bands (o 
ney by seVeral persods, aiid woll known fo Agdsait). The 
naino o os basda, as to thls day rémalaod problematical 
ix, w. writing to Hunboldt that de ob. 
Served there bands at a daph af T207 oe body of the glacier, 
should give any crgilt to Forbes pastes all understanding. Thir 
Observation was made after Forbes’s departure, and Agassiz cer- 
thidly hedded ho “ reconciliariog with hia conscience " to describe 
this as “‘lé fait le plas nouveau que jai observd.” The testimdny of 
Mr. a or no alna for it certalaly would be the height of 
presum in a man githont previous ndintahes with 
E RA to deride id 1 fe Imes, TN to this dey 
a abject df controversy among 


sea ol ee calms o Fobas ins a a EE 
pt made by a prominen mim goo { ves his 
testimolly in favour Furbo), tosled oe the calves ea 

by Ais hame ovér in kilet when writing the history 


science in Switzerland. 


„ I would also remind Mr, Georgo F ànd the editors of 
tho “ Life an exs of Forbes,” that Agir’ tlan 
carrie as of Forbes or Mr. Heath, Forbes 


is thbhtlead to whatever See hi explanstioa of thais 
bas not beem 


nothing ubout thèm “at the tme of 


of the glacier o the under 2 ‘mi Was most nataral that 
y ; a Aar Agassi, ar. 
this 


thi wil fal 


attack was made n Forbes, as is stated ByeMr, George 
Forbes ; it with him. Ina letter addressed to Farbes 
by Agilsiz when he first discovered that Forbes had published, 
as own, observations min tpon giucter 

of the Aar, His stay with the Swiss party, hò saya: “the 
idee that in „you conceived the project in ladenendeni 
pusHcation ne Bok come to me for an instant I have 
id you injustice by such a sdpposition.”’ iz felt 

Ae Belch Uke D wronged” by the course tdken by Forbes; 


have taken special pleasnre in reproducin g 
Forbes did not hesitate to brmg Mr. Heath dtibvited to the 
glacier of the Aar, probably. to att`as his witness and bwel 
pety, yet both he and gon regard the presence o 
frends of Agassiz, to assist him in his work, a most monstrous 
Pioneers usually find it difficult to explore thea. 
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way, but when the track is once blazed it is casy enough to 
follpweand find the path. 

As I do not woh to fiil the pages of this journal with per- 
sonal explanations, my con'r butions in NATURE to this subject 
most cease with this note. It is not my purpose at present to 
refute the imputation, cast upon Agastz by the editors of 
Forbes’s Tife and Letters; be can well afford to pass them 
over as he ha® done thus far, in silent con empt, the more s$ 
since, fortunately for Agissix, the editors have giren us from 
Forbes’s own letters oll that was necessary to show a course 
of duplicity, on Forbes’s put, towards the maa with whom ‘he 
served his apprenticeship in glawer observari m,” whch is happily 
rue among sc'entific men, ALEXANDER AGASSIZ 








Probosces capable of sucking the Nectar of Auagrecum 
sesquipedale 

Mx. W. A. Forpes, in the number for June 12 started 
the question, whether moths are known to inhabi: Madagassar 
with probos-es capable of fuch an expansion, as to obtala the 
Jast drops of the nec'ar secreted in the owes part of the whip- 
lke nectanies of Anajriecum sesguipalale. 

As long as a direct answer to this question has not been given, 
it may be of some ir terest to state in general the existence of 
moths provided with probosces sufficiently long for the honey- 
+para in question. A 
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Some days ago I rexived a letter from my brother, Frits 
Muller ([tajahy, Prov, St. Catharina, Braz), in which he says: 
“T recently caught e Sphinx (nof de‘erminable by Durmeister's 
“ Biarilian Sphingidæ”}, the proboscis of which has a length of 
about 025 metres—a length not appróacied by any honey- tube 
of this country known to me. I enclose the proboscis.” Beiag 


unable to get the name of this species of Sphiny, I append the 
illustration of its proboscis, magnified in the propution 7 : 1. 





This proboscis, in its contorted condition forming a roll of 10-14 
roulimetres in diameter, and showing at least 20 elegant wind- 
ings, ın its expanded condition attams a length of between to 
and If inches, and would con equently be adapted to the necta- 
nes of Anagrecum pao which have been found b 
Darwin 11$ inches long, wuh only the lower inch’ and a half 
filled with nectar, Darwin indeed says, with regard to the fer- 
tiluation of Anagracum: sesquifedale p 198 of his work on 
Orchids): ‘there must be moths with probosces capable of 
extension to a length of between 10 and 11 Inches.” 

Lippstadt, July 2 z HERMANN MULLER 





An Order of Meilt . 
Your leading article in the Jest number of Natur» on the 
sulyect of a proposed “Order of Merit for Scientific Men,” re- 
calls the views (th exact conmespondence with your own) enter- 
tolhed by my brother-in-law, the late J. Dète Jukes. These 
were expressed by him in no uncertain terms on the oceasion of j] 


223 





publishing an address on the Geological Survey, delivered in 


Dubim m 1865. 

I take the liberty of sendung you 
to referto note B, atp 2r. I wasg 
dealt with in your articie. 

5, West Hil, Hghgi e 

“ Men of science have of Inte yars pandered too much to the 
utilitaran quackery of the age, and it is time that some one 
sholild stand up to protest agaiast it. Government and the House 
of Commons shull be told that Sgence mast be suppor.el ani 
encounged for her osn purely abstract purposes, indepeadently 
of all utilitarian applications. The necessary preliminary, 1n- 
deed, to these utlumian applications is the discovery and 
establishment of abstract scientific truth by men who look to 
that alone, and whose whole facul les and lives a-e devoted to it. 
The men who afterwards make the practical applications of it 
often attain, ludeed, far wider reputation, than the real men of 
«cience, and become%o the p pular gaza the representatives of 
Sctence itself. The higher clas, are rarely much known to the 
public daring their live, anl are not usually m:n who would 
experience any satisfaction if they were nick-nomed Knights or 
labelled with C B, or would feel inclined to acc-pt any other 
crumbs that might fall from the table ofthe poliucally great and 
powerful, Nor sould they commonly cue much for pe 
rewads, unless as a mens to enable them to do thew wor 
without drudging for the support of themselves or their famille. 
They are the men, however, who in the end rule the world, and 
doubtl/ss they are often sustancd in their labours by a con- 
sao of this fact. © 

“Tt would manifestly conduce to the public good and the na- 
tional honour if such men, when they do anse amongst us, 
should be sought out, wed as public benefactors, and 
allowed means to do that ork which their facolues, and their» 
only, enable them to perform” (‘ Her Majesty's Gestozical 
Ser of the Unicel Kmgdon,” &c., by J. Beete Jukes, F.R S. 
1867. 


a print for your perusal, and 
iad to sce the subjeet so well 
ALF, H. BRowNe 





Geological Sub:idence and Upheaval 


Sır J HERSCHEL thought that the carth’s crust floats upon an 
ocean of malten matter, aod that the washing of detritus from 
the land into the sea, by altermg the relatere weight of different 
portions of the shell, occasions a subsidence of the ocean’s bed 
and an upheaval of the land, which may be either gradual and 
insensible, like the process of denudation, or spasmodic and by 
fits and slarte producng earthquakes and sometimes volcanic 
eruptions, ° 

his theory was at onc tune adopted, at least partially, by Sir 
C. Lyell, but is uot mentionel in tfe latest ediuon of his 
“ Principles,” and 1s generally rejected by geologists as at 
variance with the opamon held by Sir W. Thomson and others 
in regard to the internal solidity of the earth. Bat this objec- 
tion may be avoided by modifying Sir J. Herschel’s theory. We 
may repudiate his hypoth-as that a great fiery ocean exists below 
the outer crust. We may arrive at many of the important con- 
clustons which he drew from this hypothesi», ang which he de- 
scnbed as all that a geologist could require, by admitting either 
that seid rocks are Mastic, or that some of the lower and warmer 
strata of the earth are more pliable than the upper. 

As to the plasticity of solid bodies, 1temay be suficient to 
refer to the experiments of A. Tresca (Comp. de l'Acad., 
(Gress: hod Anala du Conservatoire, No. atk a Tyndall 

crs c Alps, p. 9) suggests the possibility © con- 
tations of the pale in the valley of Lante: brannen may have 
been produced by presmue acting throughout long ages on the 
rocks in their present hard and solid tion. 

Agun, the lower stiata of our globe may be rendered more 
pliable than the superincumbent rocks by the great mternal heat, 
alt it may be insnfficlent to fuse them or even to maintain 
them in a viscous condition, Many of the geological effects of 
z malten ocean may thus be produced, . 

The theory that volcanic eruptions are caused by water perco- 
latung through superticial crach» may, perhaps, give a clue to thé 
reaa why volcanoes often occur a a great circle round the 
globe and in diametrically anty positions. When other 
causes concur to modify the form of the earth, the tidal strun 
occasioned by the sum and moon may often be required to over~ 
come the wis inertia; this strain beng greatest in the circles 
of the globe perpendicular to the direction in which the sun ond 
moon happen to be, cracks wouid probably occur most readily 
in these circles. 

It seema at least a curious coincidence that some areas of recent 
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subsidence, ¢ g. coral reefs and islands, are perts of the earth's 

surface which have lately increased rapidly in weight; and it 
. may be worthy of consideration whether coral and volcanic 

islands have contributed to deepen the bed of the ocean, 


7 J. F. ANpxRson 
Cauterets, Hautes Pyrenees, July 12 
' Curlous Rainbow 


AN mamal herical effect was witnessed here to-day, 
w a opportunity cf observing, The sun was 
aboat 8* from the horizon, shower 


eins Might upon a hea; 
which had a hackground of dar eleda., The emale wax of 
course, a double rainbow of remarkable brilliancy. In addition, 
however, to the o: circular and concentric bows, there 
was a third of an elli form, the two ends of which respec- 
thely sprang from two ends of the inner arc, while the 
elliptical curve cut the onter arc at each extremity of a chord, 
which was parallel to, and which intersected the normal radius 
at a point about two-thirds of its length the diameter 
that formed the common base. The top of ‘the elliptical bow 
was thus the outermost of the three, bat the space between its 
inner and the outer margin of the second bow, although 
ite di was not 
of thf third bow was due to light reflected 
from the sea, The son low, the line of reflection 
was | ond it was the linear character of source of light 
which gave the elliptical form to the bow it occasioped. ° > 
Danskalth, Ross-shire, July 10 Grorox J. ROMANIS 
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CHLOROPHYLL COLOURING-MATTERS* 


II, 
THINK there can be no doubt that the ctra 
- of the various yellow substances given in T IL, 
Figs 3s 4, and 6 of Dr. Krans’s work, are due to a 
variable mixture of “xanthophyll, yellow xanthophyll 
and lichnoxanthine, These can be » an 
do occur in different kinds of plants, éither alone or 
mixed in sach variable proportions that the spectra of 
the solutions show, the absorption-bands, not only in 
variable positions, but also much less distinctly in some 
- cases than in others. This difference is ascribed by the 
author, not to a variation in the relative proportion of 
two or more substances, each having definite and a 
ing characters, butto the mddification of one single su 
stance, due io some unknown cause, assigning as a reason 
for this supposition fhat the chemical reactions are the 
same, and that the positions of the. absorption-bands vary 
so gradually from one extreme to the other that no dis- 
tinct demarcation can be detected. Now this is so very 
fundamental a question’ in such studies, and, according 
as it is decided, would modify the conclusior’ so much, 
that it is requisite to discuss it somewhat fully. No 
doubt the tion of the absorption-bands seen in the 
spectra of solutions in different liquids does differ very 
cotsiderably, but I feel persuaded that the spectrum of 
- the same chemical gompound, dissolved in the same 
liquid, is the same in all cases ; and that, if there is any 
diera between the spectra of two similar solutions, 
it is due to a difference in the stbstances themselves. I 
would restrict the term modification to those changes 
ds by deoxid: hich only of 
acids, or idixing reagents, which: are of a 
temporary nature, so that when the solution is restored to 
is oopa state, the spectrum is seen to be just as at 
first, ¢ really do such a term, and I have my- 
self constantly used it in this sensé. There is, however, 
no such relation between the different co -matters 
belonging to what I have called the xanthophyll group ; 
and, though the presence or absence of oily substances 
may, and sometimes does, materially influence the posi- 
tion of the absorption-bands seen in the of plants 


themselves, yet 
guaatiy of æ solvent, this effect is altogether overcome. 
Į have shown in my late paper the position of the 
* Coptimed from p, pog. 
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produced by the action of weak alkalis or 


when dissolved in a relatively large 
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absorption-bands in the different members of the xantho- 
phyll group 1s very different, and yet it would be egsy so 
to mix them as to have a perfect series of connecting 
links, and in my opinion the variations from what appear 
to be independent compounds may be explained in an 
aane ample and satisfactory manner, without sup- 
posing that the optical characters are subject, to any 
sêch variations as are ascribed to them by the author. 
Whenever I have met with these variations I havé 
looked upon them as presumptive evidence of there 
being a mi and have always been able to prove 
the truth of this principle by subsequent conclusive 

iments. The following example will serve very 

to explain my views, Many yellow flowers are 





fos 


coloured by a variable mixture of what I have called | 


xanthophy}!, yellow xanthophyll, and Jichnoxanthine. 
The former occurs separately in the Alga, PorpAyra 
vulgaris, the second in such pMle yellow flowers as the 
yellow Chrysanthentifn, and the last in the yellow fungus, 
Clavaria fusiformis. The absorption-bands of these two 
kiods of xanthophyll are in a very different position, and 
the lichnoxanthine gives no bands, only an uniform rb- 
sorption, extending over about one of the spectrum 
from the blue end. The chemical reactions are also 
equally distinct, On dissolving each in absolute alcohol, 
and adding a little hydraghloric acid, the first fades 
slowly, without being frst changed into another yellow 
substance, and without turning blue or green ; the second 
is first altered into*another yellow substance, giving a 
spectrum with, two absorption-bands in a drfferent posi- 
tion, and then turns to a deep blue, whilst the last 
remains unchan for a much longer time, and fades 
very slowly, ow, of course, if all these were mixed 
together in variable quantities, we should get results 
varping according to the relative amount of cach. The 
absorption-bands due to the two kinds of senthopay’ 
would: He in an intermediate position, aç ing to the 
relative amount of gach constituent, and would more 
or less indistinct, according as there was more or less of 
the lichnoxanthine ; and on adding a little hydrochloric 
acid to the solutfon in alcohol the colour would turn to a 
more or less blue green, and subsequently fie to a pale 
or deeper yellow, according to the relative quantity of 
each constituent. 

In order to make my meaning more clear, let ur sup- 
pose that we were to take a mixture of equal quantities 
of xanthophyll and yellow xanthophyll sing the nota- 
tion I have so often explained in former papers, the 
centres of the absorption-bands @f the spectra of a 
solution in bisulphide of carbon would then be— . 


Xanthophyl.°. . . A... 6 8 
The above mixture. . . . . . 6 at 
. Yellow xanthophyll. . . . . . 7 


Now on exposing solutions of xanthophyll or yellow 
xanthophyll to the sun both fade, and if examined when 
very little colour was left undecomposed, the ds would 
be se®n eee in the ane position ae am the solition 
being in fact just as if a large of the colour had been 
removed, or as if it had been ce diluted. In the cate 
ofthe mixture this would not be the case. Xanthophyll 
ig more rapidly decomposed than yellow xanthophyll, so 
that when little colour was left the bands would ba 
no longer in the original position, but in the same place 
as those of yellow xanthophyll, showing that a small 

uantity of this Is 
co ed. eni lichnoxanthine had been mixed with 

e solution, after longer exposure to the sun no absorp- 
tion-bands would be seen, only the general absorption 
due to that substance. Moreover if we took equally 
deep coloured solutions in absolute alcohol of the same 
three different specimens, and acded a little hydrochloric 


less, the yellow xanthophyll would tum to a fine blue, 


left, when all the other has been . 


‘acid to each, the xanthophyll would fade till ıt was colour- .. 
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and the mixturè Wotld disd tufa plié, biie t of only aböðiit 
half ghe depth öf colout. If lichnoxdfttHine hdd Been 
present it would have caiised the colouf tb be green ! dnd, 
after the blue product had fadéd, it ould remaih ds a 
residual yellow. By experimentin with Such khotrh 
mixtures we therefore see that, independently of being 
able to partiglly separate the cosets the evidence of 
the solution being a mixture consists in thé differénce th 
the position of the absorptioh-bands, in the gé in 
their position, or Teppan wie paniy sce 
ed ht, and in the tive q ty of Blue 
ae ford b the action of rohs acid, anid 
of the residual yellow. Sich, then, being the case, we 
know what kihd of methods to ethploy it studying | 8 
rea erent solutions, suspected td be miktutea ; “a 
on on Ppp g them to the investigation of the solutitns ob- 
from cure fidt that they Behave 
exactly like such artifi and not only so, but 
there is generally no Sifficalty i in Tib ore sor less perfectly 
nane the constituents, so as to correspond more or 
less closely with the different substances in their more 
ure state. The evidence of their being mixtures is there- 
ore as good as cdlild bé expect Kraus seems 
never to have made stich experiments; and yét he stfongly 





leaves and 


criticises what I had said a a isterice of several 
distinct kinds of denthophyl btend that by 
adopting the principles I havé i deaotibe we oar ne 


pletely explain thé vdrious facts of perfectly 
EEA without supposing that thè optical RR 

of any single subdidnc€ are subject to Neriations Romh 
cone udknöwn, dhd; as I belege dltogethéf ihaginatý 


“The deven of ae ait varielits of ay tat, Tie |W 
dré al iWustratidd df mh 1é 
eal ello plier ae, Rep by Fell antha dphiy l | in 
with a véty an 


thophyll and lichiis d 
thus caitesbad Wih any other HOWEeLs; 
but the more crange-colou petals, dfid tHe orbe | pr 
coloured portions of the yellower petals, cohtail ma is 


tion, another col patter iving thé à tion 
Eee caret ine 11 Fig. fat 1 of en 


which, howe? ot loo n M a ae OF A 
mixtae miley 9 hë talls odi i; RON 
on exrposii a ütiöh in b lide fe 8 te 
sun, this ag sick a a ‘bse is aa Hape te 
composed g dn aay 
elton Beate re “eh Barly fhe at vais SBeELHi 

as that die td ts ee wer goal th e 

Accordidg to th tue subject } éct We ypa 
that the yelldW wR., 

the more orangēčdlädré elena & He fs petals, 


whole of the orange-coloured varieties differ pened in tad ie 
being developed an unusual ahd indépendent substatice, 
which in this case is of orange-colour, whereas in the 
fldwers of boé other plants, sich ddditiondl colBuring- 


fhatters arewed or blue; as the casé thay be, dnd insitad of: 


being allied to xanthophyll, differ in almost every 

Ih conclusion I would bay that thé yelldw colc ing- 
mattérsj soluble in bisulpHide of cation which exist ih 
green leaves, diè the abtve-narted ophyl, y w 
xanthopliyl, dnd lichHotanthidé. This ià probably the 
readdh why this is als thé norhial type of yéllot flowers, 
and why only in particular cases ohe of b&th òf these bib- 
stances aré abgeht. Td this I attHbuté thé &atdtemEht öf 
tHe author that the chefiiical reactioHs are the same, fot 
hé has apparehtly hever exdttlined those plants which 
yield them in an dpproritatėly pute state. 

In PL III. Fig. 2, Kraus gives a répreséntatiofi of 
the spectrurh of a coltated Esdhitidri obłainëd frohi 
certain sp&cied of Osteélatéria, THis hé has ddmed 
phycoxanthing; But I ami petidded that thé solution 
must hive contairied thiéé peee distinct amare 
fiattet#, which cah bë sepafited: by chetiical do 
photo-chemical methods, and do occur almost, or 
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quite, separately iù bihet plåbłs For ole of these 
substances I havé ddoptéd thë ádthor's ndme phyco- 
xanthine, It may be obtained in the most pure aea 
thé lichen Pez pera canina, when growing 
soca damp and be fá ip, that vety little pee 
oes ne is O] Wien aiasol ed in absolute 
alcohol yao oric acid is added; it fades 
without tie blué, Another constituent of the mixture 
id What I have Eile fi Sucoxanthiné, which occurs quite 
freë from phycoxdnthine ae and other olive Alge, 
and évén iti thé same species of Oscillatoria, grown 
whey nce is Maes RE light, ag those whi 
con phycoxanthing, i wing well exposed to 
thé sun When Boeda 3 lute alcohol and 
epon pan a äcid i$ addéd, it 3 fo a splendid 
third constituent of the mixéd solution 
i Ee Thave ndshéd orange lichnoxanihine, which can 
be obtained by itself from lichens, and is left when such 
a mixed solution as described by the author, in bisulphide 
of carbon, 1s exposed to the sun under green glass, until 
tbe phycoxanthine and fucotanthine have been destroyed. 
When dissolved in absolute alchol and treated with 
hydrochloric acid it fades very slowly, The relative 
amount of this is greatest in those specimens of Oscil/ia- 
toria which grow very much exposed to the sun and air, 
and I havé found by careful comparative quantitative 
analygea that the relative quantity of these various sub- 
stdn@és, which together constituted the author's phyco- 
eE M: ies in Such a manner that, as far as the 
i T nE tal toloutiby ha rier gases are rid eros the same 
sely i sci i ing exposed 
to a ate det of light; eae ast i EEEE 
(ie öf Ean Eada con ae vind lichens, 
n theif Pagi colisttuctivé en are very 
i téduced Seat of ligh git. cir typé of colouring 
dlasely approdcHes to that of of olive Alga; whereas when 
they are to tiuch Air did Hetty ie type ap 
roaches to thdt of sucH lichéns ds a caning, I 


° ét With other analogous see and if more ex- 
a x 


ah should atill further confirm thé existence 
between the results dué to abnormally 
td vitdlity in the samé kind of plants, 


ri in 
of lowér anf higher classes of 






. WOuld è Feridrialilé, ds showing that 

h o 8 i 8 ant es z hia n some way 

tha oe er classes, 

: ie i to the relation 

Har hes jj a déveldpmient has 
ose of lower Santon, 

Then Fact eh a we to BFoVo tBat 4 čdl solution 


d binijea AS a Haat is fo y å mixturé ofa number of 
different substances, may at "eet sight appear to be of 
igh little co uence, bat I trust some of the con- 
clusiong deduced from this method of study will justify 
ihe in ldoking upoti it 43 vety well @oithy of ress 
en we come tö stidy the vitiods i és of 
editing Under varos pancildha With tAE Ñ aes 
structihg sdch a kcittite ds aca M named 
curhpitative vege Se chrbttidtology, th étdils bécottie 
not oly df the véry importaiict, but abSolutely 
essential. By makin? qualitdtive add PESAN a 
titative Htalyses of E oro ates ey 
tinguishitig the furdgte ee frott tht ëh iat 
seems every redgon to ee dt the petals "na the 
folidgé bf plahts call rotipht intd H erpnolog ial 
éjt, and mahy bf the leading tlasses of pl 
distihpuishe, anti at the sathe tittié cUnnectédd tertile 
ið ad td fori a contiiubus beries, ddvdncidg from the 


lowest classes of animals to the highest classes ts; 
wheréds, if we Weré to lodk up E E 
cbldtiig- dnd Were Hot td well-mark 
speciés, the Whole vegétable kingä would apbeat 


broken up and disjointed, without ai? tHromatological 
continuity, FL C. SORBY 
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THE NEW LABORATORIES OF THE 
NATURAL HISTORY MUSUEM, PARIS * 
TN order to provide every facility for the higher scientific 
‘ editcation, and induce young men to devote them- 
selves to scientific research, the French Government have 
established a school of advanced study, ine the form of 
a suite of laboratories in which young men receive a 
. practical educ&tion excellence; they are trained there 
in manipulations and dissections, and initiated in all those 
delicacies of touch, thofe turns of the wrist, which are 
traditional in the green-rooms (confisses) of science, but 
~ which cannot be taught in the theatre, 
Without noticing at present the zoological laboratories 
under the zealous management of M. A. Milne-Edwards, 
-and through which have already passed several students 
desirous of taking the degree of licentiate in natural 
- science ; or the physiological laboratéry, at the head of 
` which is the eminent M. Claude Bernard, or the labora- 


2: 


highest temperatunes may be obtained. Each pupil “has 
7 hig place marked out, his name inséribed upon the frame 


above his work-table, which’ is furnished with a set of | li 


drawers and a rack for holding the sarérie/ appropriate 
for his work, The laboratory of the assistant 
ne ist, M, Terreil, and the ry ry, are 
situated in a line with the pupils’ laboratory, 

The bottom of the court o into a lobby which 
communicates with the two of the building ; here 
are conveniences for d ting the clothes which the 
students ex for their working garb on entering the 
laboratory. A door in this corridor gives access to an 
antechamber into which open the laboratories of M. 
es that of his special assistant, placed side by 


The first and second stories of the buildings on} the 
right and in the centre are intended for the botanists of 
M, Brongniart, who have not yet obtained complete pos- 

* Prom an artele In La Nerwy, He. q, i 
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torles of comparative anatomy and geology, we shell take 
the reader ei Rue de Buffon, into the new 
buildings which contain the chemical laboratory of M. 
Fremy, the botanical laboratory of M. Brongniart, and | 
the ratory of vegetable physiology and anatomy of 
M A e , ice 

M. Fremy already, for man assembled his 
pupils in the old M isani buildings, bé&dly lighted, 
small, confined, where they were very uncomfortable; 
now, on the con , they are installed in a new building 
where they are’furnished with every convenience for their 
wor bd : 

As soon as we enter the we find on the right and 
left, platforms (ferHVasses) in the open alr with a glass 
roof, where all experiments can be made, of a nature 
to taint the atmosphere of the laboratories, On each 
aide are ranged buildings, one specially intended for 
beginners, the other for more advanced students. - The 
latter is provided wish furnaces, by means of which the 


bes Laboratory of Vegetablo Physiology in the Paris Musenm of Natural History 


session ; the left wing belongs as yet to chemistry; on 
the first story is the lecture-hall, on the,second the 


M. Fremy has realised the foundation of a true school 
of chemistry ; not only does he lavish on his pupils his 
instructions, but he sees that their education is com- 
plete. Every day at three o’clock work in the laboratory 
ceases, and gral instruction begins, the lecture-hall, more» 
over, being open to the publi M. Fremy gives instruc. 
tlon in general chemistry, with a well-known power of ex- 
position; M. Terreil has of ‘analysis; M. Ed, 
Becquerel, of the Institute, initiates the students in 
the management of physical apparatus; Jannetaz, as- 
sistant in mineralogy, gives instruction in that branch; 
and lastly, M. Stanislas Meunier, already known by his 
researches upon meteorites, treats of all the parts of 
geology which are connected with chemistry, Examina- 
tions are held by the lecturers for the purpose of 
testing the work of_the (pupils, who are rewarded at 
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the close of their studies with certificates testifying to 
their diligence and their acquirements. 

Ali this instruction is absolutely gratuitous, M. Fremy 
wishes to remain faithful to the old motto of the museum, 
“Tout est gratuit dans l'établissement,” though this ex- 
cessive liberality is perhaps open to criticism. 

Behind the magnificent chemical rooms we found the 
modest lab®ratory of M: Decaisne, Descending a few 
steps we reach a en set apart to experiments in 
culture, having on the left a glazed gallery: this is the 
laboratory of vegetable anatomy and physiology. M. 
Decaisne superintends and advises the andtomists during 
his daily visits; M. Dehérain, who is well known for his 
researches in agricultural chemistry and vegetable phy- 
siology, directs the work of the laboratory represented in 
our illustration. It is a long apartment, perfectly lighted, 
into which stream the rays of the sun, that plays so 

. Important.a part in all the phenomena of vegetable life ; 
on the right, ventilators carry off all the strong-smelling 
which the chemist is obliged to employ ; long tables, 
Pecighed with earthenware vessels, extend along the 


middle of the apartments at el e the 
windows. Everything is scrupulously tidy, 
This laboratory of agricultural chemi will no doubt 


yield to agricultural chemi important results. The 
man of science will have h e means of preparing at 

leasure true artificial soils ; he will see plants of various 
Gadacrow under his eyes; he will nourish them with 
organic and mineral substances whose composition is 
known to him. He will follow step by step the various 

hases of vegetable life ; he will study the*yet mysterious 
liss of vegetable life, Indeed it is difficult to state all 
the powerful resources that are in the hands of the experi- 
menter, 





AERIAL SPECTRES , 


IN an article’ on the above subject in La Nature, No. 4, 


M. G. Tissandier gives the following account of what 

he saw from a balloon on February 16, nes 
At mid-day we quitted the earth wrapped in a thick 
mantle of fgg; after traversing the mass of the clouds, 
we were suddenly dazzled by torrents of light which shot 





Fig, 1. —-Shadow of a balloon surrounded by three aureolas. 


rom a tropical sun, a stream of fire, in the midst of an 
azure sky. Neither the ser de glac nor the snowy fields of 
the Alps, give an idea of the plateau of mist which 
stretched under the car like a glassy circle, in which 
Month silver appeared in the midst of flakes of gold. 
Nei the sea at sunset nor the ocean waves when 
lighted up by the orb of day at noon, approach in 
splendour this array of circular cum + which 





have, in addition, “the light that never was on sea or 
land.” 

When our balloon had passed about 50 metres beyond 
the plain of clouds, its dow was projected with re- 
rishi precision, and a magnificent circulaf rainbow 
appeared round the shadow of the car. Fig.2 gives a 
very exact idea of the phenomenon. The shadow of the 
car formed the centre of rainbow-colourtd concentric 
circles, in which were ean seen the ite colours of 
the violet, indigo, blue, green, ow, orange, 
and te The violet was Faide, E the redon the out- 
side, these two colours being at the same time those 
which were seen with the greatest distinctn ss, We were, 





at the time the observation was made, at a helght of 
1350 metres above the level of the sea. 
¢ balloon, the gas in which expanded under the heat 
of the sun, continued to rise rapidly in the air, its shadow 
visibly diminishing ; soon, at a height of 1,700 me the 
rainbow-circle enveloped it entirc'y, and disappeared fiom 
around the car. A httle later, at about 1835", we 
approached the bed of clouds, and the shadow was girt 
this time by three silver-coloured aunioles, elliptical and 
concentric, as shown in Fig. 1, ` 
Nothing can give an idea of the purity of these 
shadows, which are cut out in an opaline mist, or of the 
delicacy of tone of the rainbow which surrounds them. 
The complete silence which reigns in the acrial rezions, 
where this play of light js seen, the absolute calm which 
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. exists there, above clouds frahgfétthed by the sun into 
flakes of light, adds to the beauty-of the spectacle; add 
` fills tHe soul with inexpréssible ddrhiration. 
ë dd not yet know exactly to what cause to attribute 
the production of a ldniincus tohtgur around the shadow 
ed updn vapours dr mists, Sothe observers have 
as t that these phenomena ate dug to the diffraction of 
fight but it I$ desible that they have a commot origin 
with the rain What tend# to confirth this opinicm is 
the necessity for the preséfice of the vapour of water ad a 
necesstry condition of. fhe phenomenon: if it is-the 
remilt of diffraction, it ought to appear as well upon a 
White wall, or any kind of screen, as upon g cloud. It 
‘is possible, moreover, to study these curious phenomena 
by means of experiments upon the earth; by éuitably 
arranging acreens of silk or muslin saturated with water. 
which edible å cloud, we may expect, to be able to pro- 
duce thè ERE M, Leterne points out another 
srci iëthod of stud lying it On a spring morning, 
avis 15 or 20 degrees above the horizon, 
dpapher a little; and has produced a 
Hey cident four upon the grassy borders’ of 





a uhe may ee His silhouette projected upon 
ad “Eg ii, aon by a luminous con- 
EEREN aaa colours of the spectrum, the 


red, ho¥ever, ney ithdogest:* 








' THE GEOLOGICAL SURVEY OF INDIARA 
a branch ‘of Science which 


GEOLOGY i i y 
dg itdelf to the fostering care of Govern- 

pene Ps ae RR aie least a nS 

e ot a new country 
Pa) old Meal has. set di Elgon th earth, 
iF Only they hate beat ta tae i for 
: it, fer dite liei, ai rer pr moii iad, 

Pu Bidet hs hE a EEP 
vë l é d 
cat it mpi i, Five cases, bf 
í i uch ry ab x fact the very 
scab of ee étistence in Pga of practical and 
Hi oe legléldtord, iš the finding of mineral 
wei th begun | from thé lofty scientific paint 
of view the; a ns deservedly. But when areally 
ub è scientific man the charge of one of them, and 


at the game time that mother-wit and knowledge of 

é orld which scientific men # often lack, he may not 

; ib ee attend to the ee economics of his pa bat 
to geology. His aim is to show the 

erl fe That actly stent basis is the offly oné on 

& mineral survey to be of any value can be con- 

a And this is so obvious that if it iš simply and 


fly stated, iy foe fhe thoat pan rammade i to the 
’ boirthon-#enge of public men, In layi } 
Feat Ahi thes in oghie t the fot othic 


Minerdls the geologist, may Both fave the way fot 
ttvrmons increase to his cétmbryé th cage Tad wells, 
thd ddd much of permanent interest a P to 
the commoh stock of gtologital khowledge. 

Pethaps the most notable illustration of the suctedsful 
accomplishment of this double mission is furhished by 
the career of Sit William De AA cat ical kindly 
ways enabled him to triumph over the brtsighteddess 
of ana obstruttionists, and whose patient add 
cious labours among the rocks of Canada have made 
name honoured and familar all ovet the world; and have 

nferred distinctioh also upon his codntry, In thé United 
too, fostered by the liberality of the 
an of admirable State surveys have been made; ot 
are stillin carer Under the auspices of such mieh as 
James Hall Set the. Hitchcocks; the brotHers Rogérh; 
Hayden, Whitney, Blake; Cook, and others,! not only 
have maps been constructed, but elaborate reports have 
* Comptes Rendus, t boxvl p' 786 
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beh publistiet; anadi] in addition të the potemni 
economics, much Valuable inotmAtion in gtology, ititn 
Pilogy, dnd. pale severed 
One of the latest öf- thesé Stdté surv’ ue ig that of Ih- 
diahd, Which was stitted some fout yéars ago undér the 
direction of Prof E, T. Co. Liké those on réféerred 
td, it was ofganised by the authorities “fof 
of colletting Sine et désighed to robe Te pabor intė- 
tests of agticul manufattu and iminifig.” 
Dat it war finlined ét te bahe the wich an adal tical 
| iao be dee ditlysibg such dfes aha sùbstan ie 
AE A ustful to the State” abd with space “ 
Up & Btological ahd fatutal histor’ cabinet,” w 
in drtler tö réhde? itd labours aš y sérviceablé ds 
nia Af dnhfial féport of progteds wes required to Be 


had bed itivited to béetomé a Midi of depdsitoty öf All 

the rilihing idfotmhti®n ih the Statè Hé jis to ee ere 

truktwotthy Minetäl adfveya ate í 

time he is etpécted td lodk © afti AE aad ite iffant 

thugelim at Ihdidnbpolis pra cannes Most poets 

but not least (sefil of all—to réteivé sen pede, 
mii uce, 


wants tò kilbw &botft ee òt othef 
-o the infor- 
oa “ Has: alwilys 
hë sen toai pa TER of à small Hit T 
anioliht of work which; TE lot ig e ios Sa vente 
ee of reports with maps have aie 


“add tó cbllett find ch idgitets dif 
Hi afer eas it Hds toh- 
Staff of tants; AHH BO EE a 
value, must bear most importantly upon the 
t oe th 
rel rh age ae OAS ea E r leent 





l Pia in obë df fis 
grea 3 
Seer dn bF his fini ee 
P ee 
ra 
in his way Hë hdb succtetled 
pae of Intliatia. 
pal 
d tot Path dattibes 
sare of the State wil Tefdteéé Chiefly td z 
tribltiofi of écohi#init minerdls ; and the map wilco 
company it, though roughly and een Trecut 
clear gnd must be of infinite servict to e many specula- 
tors and others who-every year come in increasing 
numbers into the state in search of mineral investments. 
The coal-field of Indians, though onlya part of the 
basin of Illinois, is estimated to equal more than 
the area of the whole of the coal-felds of Great Baitain 
and Ireland. TA De coal-se&ms are of excellent 
quality, specially own locally as “block-coal,” 
which is said to be. unrivalled for iron-furnaces. Abun- 
dant iron ore hkewise occurs, Eeee not only coal-pits 
but iron-works are springing u n poy increasin 
numbers. Not a little of won rapidity of onii 
is attributed by Prof. Cox, and no donbt justly, to 
the extended and more accurate knowlege the . 
minerals which the Survey has been able to publish. In 
the cofrse of two or three years tracts of “ primeval forest ” 
have vanished, andin their place the visitor would now 
see clanking engines and mining villages, crowded with a 
polation a8 busy and begrimed as any tobe met with 
fn Staff taffordshire or Lanarkshire, And yet vast though 
this charige is, it may Resa us have only just begun. 
Before-many years are over the coal-bearing of the 





| formerly quiet agricultural state of Indiana vi become 


one of the most active centres of industry in Unica, 
with railways diverging in all diréctiolis to is 
its minéral ptodlcd. 
Prof. Cot and His isdistihts tone 2 

fil if pbintibg dut the min statins 
cotnties, In loo eee 
that he continues from ee we td SHEH a more Sof 

ebal 'ècientific iftettst! ‘THis ota ô cadë with 
tie volume lately published. In additbmto a ties of 


Prof. Cot has évidéntly a hirt task beforé Hin He- -> 
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elaborate analyses of coals, we find that in the coal-pit 
sectiops the names of characteristic fossils have found 
their way into the text, that notices are given, not merely 
of the economically useful minefals, but of the 
geological formations which have no special indus- 
trial value,—Silurian, Dnft, River-terraces, &c. The 
volume ,cogtains also meteorological tables and 
notices of recent geological changes. But by far the 
most interesting ‘contribution to science in its pages is 
a “ Report on the Wyandotte Cave and its Fauna,” con- 
tributed by Prof. E. D. Cope, with an unt of the 
geology of the cave, by Prof. Cox himself. This remark- 
able cavern runs through the “ sub-carboniferous” lime- 
stone in numerous branches which are said to have a 
total length of twenty-two miles, and greatly to excel 
the more famous Mammoth cave of Kentucky in the 
number and beauty of their stalactites. It contains a pecu- 
liar fauna, numbenng at sixteen species, which show 
a general resemblance to those of th® laser cave, and in- 
clude one species of blind fish (4 adlyopsis speleus) which 
lives in the subterranean waters of Kentucky. 

In these Reports each county is described separately, 
so that the same geological facts require to be frequently 
repeated. This is, doubtless, the mosteuseful arrange- 
ment for those for whom the volumes are primarily in- 
tended. But it would be a service to other readers if a 
good table of contents were given, and if the index were 
made much fuller, especially in matters of general geo- 
logical interest. The volumes are emifently praiseworthy 
and we hope to see them followed, before lang, by a good 
map and a general geological Report of the whole State 


of Indiana. A. G. 





INTELLECT OF PORPOISES . 


A SINGLE visit to the Brnghton Aquarium would 
suffice to* convince a recent correspondent, Mr. 
Matheu Williams, that the intellect *of the porpoise, as 
foreshadowed by its convoluted brain, exceeds, beyond 
comparison, that of the cod-fish or any pther representa- 
tives of the piscine race. Of the two s ens now 
inhabiting the largest tank in the building, over one 
hundred feet long, the first-comer so readily accofamo- 
dated itself to its altered conditions, that on the second day 
it took its food, smelts and sprats, from its keeper's hand 
and has continued to do so ever since. The later arrival 
was, at first, less sociably inclined; but both have latterly 
become equally tame,and frequently, while receiving fis 
from my hand with the gentleness of pet dogs, have per- 
mitted me to pat and stroke their slippery india-rubber- 
like backs. 

Daring feeding-time it is amusing to watch the avidity 
with which these porpoises take their food ; one, the more 
active of the two, usually aog the hon’s share, and 
d'splaying marked sagecity by frequently snatching a 
second or third morsel Lusritae aster BAS first, 

The keeper in of these interes Sa is 
now in the habit of summoning them to thete m by 
the call of a whistle; his approaching footsteps, even, 
cause great excitement in their movements, and ae 
experiments have proved them to be acutely sensitive 
the vibrations of sound. By the physiologist a more 
pleasing spectacle can scarcely be witnessed than the 
graceful actions of these cetacea, as they swiftly pursue 
their course up and down their spacious tank, ascending 
to the surface of the water at intervals of fifteen or twenty 
seconds, to breathe, each inspiration being accompanied 
by a spasmodic sob-like sound, produced by the rush of 
alr as a breath is rapidly liberated and inspired through 
the single central blow-hole. 

Onward progress is effected in these animals, as in all 
other cetacea, exclusively by the action of the horizontal 
caudal fin ; the development of muscle at the “wrist ” of 
the tul on which this action depends being enormous and 


plainly visible externally ; the pectorals are devoted prin- 
cipally to the purpose ataten the creature to the nght 
or left, aiding 1t also in nsing to the surface of the water. 

The fact alone of the porpoise suckling and evincing 
much maternal solicitude for the welfare of its young indi- 
cates the superiority of its position in the zoological scale 
above that of the other representatives of the finny tribe ; 
and to this, in addition to the remarks jyst made upon 
théir sagacity when feeding, many other facts may be 
cited, pointing in the same direction. The curiosity attn- 
buted to these creatures, as illustrated by the expernences 
of Mr. Mattieu Williams, receives ample confirmation 
from their habits in confinement. A new arrival is at 
once subjected to the most importunate attention, and, 
advancing from familiarity to contempt, if disapproved of, 
soon becomes the object of attack and persecution, A 
few dog-fish, dcamfAzas and Mustelus, three or four fect 
long, placed in the same tank, soon fell victims to their 
tyranny, the porpoises seizing them by their tails, and 
swimming off with and shaking them in a manner scarcely 
conducive to their comfort or dignified appearance, re- 
minding the spectator of a large dog worrying a rat. The 
fine sturgeon, six feet long, now sharing an adjoining 
tank with the cod, was first placed with these animals, but 
in a short time was so persecuted that for safety it had to 
be removed ; while to this day the lacerated condition of 
its tail bears witness to the pertinacious attention of its 
former comrades, Some large skate (Raja clavata and 
maculata), while they maintained their usual habit of 
lying sluggishly on the floor of the tank, escaped moles- 
tation ; but no sooner did these fish display any unwonted 
activity than the porpoises were upon them, and, making 
a convenient handle of their characteristic attenuated 
tails, worried them incessantly. On one occasion I wit- 
nessed the two Cefacea acting evidently in concert against 
one of these unwieldy fish, the latter swimming close to 
the top of the water, and seeking momentary respite from 
its relentless enemies, by lifting its,unfortunate caudal 
appendage high above its surface. It need scarcely be 
eine ae i that the skate were removed before further 
mischief could be done, leaving the porpoises, with the 
exception of a few conger, which during the day-time 
mostly lie hidden in the crevices of thesrock-work, turtles, 
and a huge monk-fish (Adina sgwqjina) sole occupants 
of this colossal tank. 

While far behind the porpoises in display of intellect, it 
may be hereafter shown that the representatives of the 
Gadida, or cod-family, are by no means the least intelli- 
gent of fish, W., SAVILLE KENT 


AN INTERNATIONAL COINAGE 


A PROPOSITION has been made for holding a 

private conference for an Interpational Coinage at 
Vienna in the course of next September, and to consider 
more particularly the following points :— 


1. The question of Valuation. 

2, The eee Coins, 

3. nae mais fee e and teeny ral cath, 

4 Thec or Coming, the rate o and other 

technical questions. p 
5. The preservation of the full value of the principal 
Coins in circulation, and the coining of hers 
- 6, The different modes of introducing a new money- 
system, 

The prime mover and most active agent in the promo- 
tion of this conference is Mr. A. Eggers, Consulin Bremen, 
The declared object is to bring together a limited number 
of semi-official or private representatives of the various 
countries, with a view of a full discussion of the subject ; 
and a committee has been constituted consisting of 
several French and German gentlemen who are interested 
in the question of the International Co‘nage, 





i Friday last by the appolutment of Dr. Curnow, a fi 
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"Mr, Eggers has recently paid a visit to this country 


` with a view of inducing some of the English advocates of 


an International Coinage to take part in‘the proposed 
conferenee, It was suggested ea . B. Smith, M.P, 
that a private meeting should held to enable Mr. 
Eggers to explain his vi-wa, and this meeting was 
accordingly held onthe 25th ult. at the Standards Office, 
7, Old Palace Yard. But few persons, however, attended ; 


` amongst them were Dr, Leone Levi and Mr. Hendricks ; 


Mr. J. B. Smith was hjmsaif absent from illness. 

The principal proposinons of Mr. Eggers, which seem 
to be fully explained in his printed pamphlet, entitled 
“ Die Geldreform,” published at Betlin, were— 

1, That the International Coins should be of a round 

metric weight. ; 

2. As common units of value, a dollar of fine gold 

4 pa ahd a coin of 25 grammes of silver 
10 "ne, 
3. As nearly corresponding with the pound sterling, a 
* coinof 5 dollars, or a new sovereign of 7} gramm:s 
of fine gold. è ts ate. tm if 
And he suggested that such a gold dollar and sovereign 
might be first introduced in Canada, as very nearly 
agreeing in value with the American gold coinage. 

The objections raised against these propositions were, 
first, that if the fine gold in thg dollar weighed 14 grammes, 
the addition of } alloy would make the actual weight of 
the dollar 13 grammes, which is not a round metric 
weight. There would be the same result with the new 
sovereign of 74 grammes fine gold, as} alloy would make 
tbe actual weight 8} grammes. 

A far more serious objection’ was that the difference 
between the 74 eramme fine go'd in the proposed new 
sovereign, and 7°32238 grammes in the existing sovereign, 
equal to 017762 grammes, would increasè the value of 
the sovereign mure than 54g., which was quite inad- 
missible. aniis 

The question of a silver International Coin was not 
discussed, the general opinion beg that the. difficulties 
of agreeing upon a single gold unit were already suff- 
ciently preat, and that until could be“overcome, it was 
almost hopeless to em that, any International Coinage 
-could be catablishedy The adoption .in the German 
Empire of the 20- < piece as the gold coin unit, and 
containing 5'048. less in value of fine gold than the sove- 
reiyn, together with the very large amount of the new 
German gold coinage, dppears to offer at the -présent 
time an insuperable o e to the common adoption of 
an International Coinage, however desirable itfnay be. 





- „© NOTES eoo 
AT the meeting of the Paris Academy of Sciences on the 7th 





«instant, thiee election to the Section of Anatomy and Zoology 


took place. The places to be filled were ‘those of Mr, A gasaz, 
‘elected a Foreign Associate, and MM, Pictet and Pouchet, 
deceased. In the first caso M. Stéenstrup ‘obtained 38 votes 
and Mr. Darwin 6; inthe second Mr. Dana obtained 35 and 
Mr, Darwin 12; in the third Dr. Carpenter obtained 35, Mr, 
Darwin 12, and Mr, Hualey Dvote, Mesra, Steenstrup Dana, 
and Carpenter wato therefure declared duly elected, ia 


| Tue Professarship of Anatomy at King’s College, London, 
rendered vacant by the death of Mr. Partridge, was refilled on 
student 
of the College, whose medical career at the University-6(hondon 
has been onc of the most brillant on record. After haying ob- 


- tained the scholarships and gold medals in Anatomy atid Materi t 


Medica at the first ALB.) he was equally succtasiul at the second 
“EB, gaining the samé honours in Medicine find Obstedic 
fedicing Atthe ALD. exarhiid jon Prof Cuno nlia obtalttd 


ira gold medal We sdnnet but thik that thé Cotati ef- 








| 


King's College have made a judicious selection, and have grace: ' 
fally recognised talent in one of their most promising pupils, 


Tar Royal Culiege of Science for Ireland, ’in connection with ` 
the Science and Art Department, South Kensington, has con- ' 
ferréd the diploma of associate on the following gentlemen : — 
Faculty of Enginesring : C. P, Culverwell, E. P, Calverwell, R. 
W. Frazer, and E, Barrington. Faculty of Mannfactures: - 
Thomas Abbott. The two. Royal Scholarihips were awarded 
to Johh O. Hicks and James Patterson, The silver medal to F. - 
A. Caldwell. 


“Tr never rains but it pows.” Prof. Agasslz, as repre- 
senting the Anderson Natural History School, of Penikese 
Inland, has been presented by Mr. C. W. Gallonpe, of Swamp- 
scott, with a handsome yacht of 80 tons, estimated to cost 24,000 | 
dollars, The: vessel wjll be used for dredging, témperature , - 
soundings, &c., aléng the ‘coast in the neighbourhood of the ° 
island ; its presentation makes perfectly complete the appiratus ` 
for practically training the students of the finest natural history 
school in the world. f 

AmoxG the “Ifnocents” slanghtered yesterday in the Honse 
of Commons we are sorry to notice the Weights and Measures 
(Metric System) Bill, which was withdrawn by Sir Thomas 
Bazley, in the absence of Mr. J. B. Smith. © No notice had 
Pe ae ec ee 
roteste, A - 3 


Tue Report of the College of Physical Science of Newcastle- 
upon-Tyne, at the end. of the second year of its existence, is 
altogether satisfactory. ` Thè classes have been angmentéd from 
four te eleven, and the number of students shows a considerable 
increase over the previous session ; the attendance at the evening 
classes is also satisfactory, The number-of stedents attending 
instruction in practical ehemistry has been so great as to render 
it necessary to make arrangements for materially increasing the 
laboratory accommojation. The Council are: very sanguins of 
the success of the college, though they feel the neceaslly of found- 
ing more profesgorships and obtaining more accommodation, and 
think that the wealthy mannfactarèrs and merchants of New- 
castle and the North ‘of England ought to render much more ` 
assistance than they do. We hope the wealthy manufacturers of 
the North will see it to ba thelr duty, as it certainly ta their interest 
to contribute to the success of mch an instltotion in their midst. 
Tt would certainly be s disgrace to Newcarffe'if Its Science College 
should, in the midst of enormous wealth, not attain. the greatest 
possible moasure of success. There is no reason why this insti: 
tation should not be made as successful as Owens College, Man- 
chester, and we Hope that ere long similar institntlons will be 
established in all the large towns of England. It would be a 
pity that those who are concerned in the mapagement of 
the Newcastle institution should mar its enccess by any | 
antiquated restrictians as toa knowledge of anciònt languages 
by those who have shown themselves deserving of a degree in 
science. 


e. 
We regret to annonnce the death of tho eminent engineer 
Mr. J. R. McClean, M.P, F.R.S. ' 


Oox readers have no doubt heard of the recent miserable thefts 
of living Italian coral from the Crystal Palaco Aquarium, It is 
really difficalt to find words to characterise the despicable mean- | 
newoftheact. Mr. Lloyd says that these things are nevér taken 
when workdng people are at, Meantime the public mast 
suffer for the act ofan individual, for it has been thought pei 5 
so to secure the cotals under lock and key, that they canhbkpe s> 
well setn as before, when in open tankm We cah baly bopt 
“that the petty thief will be fiscovered; happily suth hed bre 
datë ih Gilt platas of publié teft. 7 
ar” 
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A NEW part of the quarto “' Transactions of the Zoological 
Society,’ just issued, contains three papers by Prof Owen. The 
last of these is of special iate:èst, as containing the first account 
of a new extinct Struthions form from Australia, propot])d to be 
called Dromernis australis, for the full description of which we 
must refer our readers to the paper in question. : 


e i 

Tur post teriary fauna of Aastralla is extrenely rich if 
AMacrepodida, ox Kangiroo, many of which greatly exceed any 
of the existing species in size, Pro‘essor Owen has lately de- 
scnbed a largo series of these in a memoir préeented to the 
Royal Society, and bas divided thei into ddmerous generá, 
founded upon somewhat minute distinctiohs in the characters of 
the teeth, We have fost recelved from bir. Gerard Kreft, 
Curator of the Sydney Maseum, a photograph of the teeth of a 
giant of the race, the four molars together measuring from before 
backwards as much as thre inches, It 1 unaccompanied by 
any description, and pending the publtation of Prof. Owen's 
memoir, we ore ohable to say whether it belongs to cither of 
the species described therin. 


THE tank containiag the Spring Lobster or Sea Crayfish, 
Palinurus vulgaris, at the Brighton Aquam, No. 26, is 
invested with special interest at the present moment, on account 
of the appearance, during the last few days, of innumerable 
young. Until within late years, the early condition of this, the 
largest of our British crustaced, was regarded os a distinct species, 
allied to Sguile, representing the Stomapodobs instead of the 
Podopthalmous order of their class; it was thus described by 
Leach ander the nım» of Pyilossma com nune. The celebrated 
Belgian natmallst, Prof Van Bedelen, wasona of the fint to 
establish the ideùtuty of these two forms, andthe result of his 
pralse worthy investipitions Wai simply and amply confirmed by 
the rece it arrivals atthe Brgħhtoa tanka Iithis §Péyllosoma ” 
phase, the ovate bédly is so remarkably transparent and flattened 
out, that even when several inches in leifgth they can scarcely 
be distingnished at the sarface of the sea, where they often float 
in countless numbers. Some very fine examplemof theke crustacea, 
illustrating thup interesting staze of their development, are 
exhibited in the typical invertebrate series in the Royal College 
of Surgeons. The specum:ns at the Brighton Aquanam just 
excluded from the egg me very minute, scarcely exceeding half- 
an-lnch in total length, and although swarming in their tank are, 
on account of their exheme pelluciiness, only visible on the 
most closa inspection, The ‘' berried hen” producing this large 
brood of young, was added to the collection about a month ago, 
An adjoining tank, No. 28, is teeming in à similar madner with 
toe young of the Common Lobster, Homarus vulgaris. 


THE nddibet of the “Proceedings of thé Asiatic Soclety of 
Bengal,” containing a report of the annual meeting, has just 
been received. The chief feature of this meeting was the admir- 
able address ff the president, Dr. T. Oldham, from which we 
aro plad to see that under the auspices of this Society, a very 
large umount of valuable work contioues to be done to the 
literature, archeology, ethnology, and ndtntal history of India. 
For years the Indian Government ignored the acknowledg#d 
claims which this Society had upon it, in return for the Society’s 
handing over to Govtinment its invaluable collection, It is 
grutifyliig to be told by the president that the Government of 
India have acceded in full to the claims of tha Soclety. This 
gives us some hope that the Government, who have, ie 
dent tells us, sanctloned the necessary expenditure, for 
graphic observations of the forthcoming Transit of Venus; will, 
as the Society desirés, fHaintain al render permanent the diall 
establishment about to be fixed for this object on somb elevated 
spot, for the special purpose of solar observation in connection 
with meteorology. The British Association at its last meeting 
requested the Society to urge the Indian Goremment to establish 
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and maintain an observatory for this ptipose in India. The” 
direct value, both to science and to commerce, of the work of 
such an observatory would be incalculable; and we hope the 

Society will continue importuna'e until the Government accede 

to its wishes. We are moreover glad to see that a committees of 
the Society has been organised to supplement the work of the 

Challenger by exploring the Indian seas, an almost virgin sol; 

the wecessary funds for the purchase of inshuments have been 

granted, and we hope the ship, which 1s all that is wanting, will 

be forthcoming when the instruments are ready. Altogether the 

Society must be congratulated on the work it does amid many 

discouragements. 


TELEGRAPHIC intelligence has been received in Berlin an- 
nouncing that the English steamer conveying the German 
African exploring empedition to Congo has bsen wrecked off 
Sierra Leone. There was no loss of life, but all the effects 
and scientific instruments of those on board were lost. 


SHocws of earthquake occurred od the mdbning of July 12 at 
Rome, Frodinone, AlatH, and several other places. Nodamage 
was done. The shocks dnd dubterrddean roaring continue in 
the neighbourhood of Alpago. A rather strog shock of earth- 
quake occurred où tHe dame day in the Valley of Lira, at Isola. 
Tho workmen left the mitlilactbHes, dnd setetal houses were 
damaged. ° 

Me. J. L. Happen, C E, who was blinded by watching the 
electric light at Constantinople, is reported as having recovered. 


On Jude 15, according to the official jouraal of the Viceroyalty 
of Konieh, in Aba Mimor, snow fell heavily on the mountain 
called Bulgardagh, in the Kim of Erkel. In some places tho 
snow was five feet deep. 


We have alreddy tefetred: tó the U.S. exploring expedition 
tO Montdhd, in codhscticn with the sugyey for the Northern 
Pacific Ralliddd. ‘The ctirretpondent of the New York Tribune, 
writing froh Fork Rice in thé Upper Missouri, near a newly- 
founded town called Bismarck, gives detalls concerning the 
organisation of the expedition, whch was expected to set out 
from Fort Rice at the enl of June, Theb isa large military 
escort ab u protection against the Indians and the scientific party 
is well equipped. It is expected that the waggons which carry 
ott supplies will return loaded with specimens of the natural 
products of the region, espectilly of the Yellowstone Basin, 
to be arranged systematically, and depos ted in the National 
Musuem cf (Ro United States. The results of this expedition, 
so liberally fitted out by the American Goveinment, are likely 
to be of great service to science. 


Tax Times of India contains an account of the death of a 
huge boa-constrictor which infested some marshy ground at the 
foot of the hills near Poodoocottah. The animal was regarded 
as sacred by the natives, who would not molest it, although only 
on the morning when Dr. Johistone and Mr. Pennington, with 
great danger to themselves, bravely hunted it up and shot it, ıt 
had swallowed a young child: THe animal 1s about 21 feet long, 
ahd its stuffed skin is to be deposited in the Madras Museum., 


As might be expected; Mr. G., J. Symons’ “British Rainfall 
for 1872,” considering the undsnal wetness of the yedr, is of 
great interest to meteorologists, The author deserves great 
credit for the immense trouble he has taken in puttidg together 
ina handy and useful form such a multitude of statistics, and 
the great care he dppeers to have taken to secure accuracy. The 
greatest ralhtill in the three kingdoms during 1872 occurred at 
The Stye iù Cumberland, 1,077 ft. above the sea-level, where it 
reached the extrdordinary amount of 243°98in.; the smallest 
amount was at Silsoe in Bedfordshire, where it was only 26°18 in., 
unusually small as compared with most other places, The 
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volume, besides rainfall’ statistics, contaias much that is of in- | tude 45° 209 S., opposite the Chinos Archipelago, to the south 


terest to meteorologists, including some statements on the sup- 
posed connection between rainfall and smspot frequency, that 
are worthy of attention, 
“(Tae U.S. Sanitary Commission in the Valley of the Missis- 
sippi during the War of the Rebellion, 1861—1866,” is the title 
`~ of a very intergsting volume, giving a detailed account of the 
organisation and working of this benevolent commission during 
the American civil war. It seems to have been on the whole 


woll organised and successful in carrying out its object, thus 
doing much to.alleviate the miseries of that unfortunate war, 


Me, FREDERICK AYRTON, barrister-at-law, long resident at 
Cairo, who died in London recently, has bequeathed to the 
. British Museum a splendid library of caligraphic writings in 
Arabic, Persian, and Turkish, collected eduring many years’ 
residence in Egypt, and the market value of which probably 
exceeds 3,000}. Mr. FSAyrton was a perfect connoisseur in the 
Oriental science of caligraphy, of which so little is known, 
` artistically, in Europe ; gnd he devoted time and money, without 


_ stint, to this his favourite study. His collection is, perhaps, 


unrivalled in Europa The gift is made on condition that the 


_ truktees set apart a room in the Museum for the exhibition of | hatched in tank No. 28. 


these specimens of Oriental caligraphy, and that Mr. Ayrton’s 
Arabic scribe, Asadd Effendy, be engaged for three or four 
years, at a salary of 100. per annum, to draw up a catlogue 
raisonné of the contents of each series. 


‘Lys Richesses Naturelles du Globe à Exposition Univer- 
sello de Vienne,” by M. Bernardin, is the title of a short pam- 
phiet called forth hy the Vienna Exhibition, the anthor’s object 
being to show that most of the indastrial materials obtained fram 
the animal, vegetable, ‘and mineral kingdoms withm the last 
forty years have been lighted upon by chance, and that if com- 

petent men - were to: maks a thorough investigahon of the 
_ subject, Nature migh?be‘tiade to contribute to Industry a vastly 

greater amount of material than she at present docs, 


We learn from Trubner’s Literary Record that M, Alphonse 
Pinart has just publ a catalogue containing a descnption of 
the different made during his stay in what was for- 


tory in general, Palsontology, Conchology, and especially 2 rich 
collection of objects of high gthnogrephical interest, as costumes, 
tools, arms, &c,, used by the aborigines of Alaska. 


WE are inflebted to Jrom for the following :—During the ' 
recent building of a bridge in Holland ono of the traverses, 465 , 
feet long, was misplaced on the supports, It was an inch out of , 
line, and the problem was how to move it, Experiment proved | 
that the ironwork expanded a small fraction of an inch for every : 
degres of heat it received. It was noticed thet the day and night 


| 





temperature differed by about 25°, and it was thought this might | ie 


be made to move the bridge, In the morning the end ont of 


The contraction then dragyed the whole thing the other way. 
For two days this experiment was repeated, till the desired place | 


was reached. We find no record that tho heat of the san, 


` ive. ferment 
operatmg as a putrefactive. tapon, mioa 


,{ most 


of Chiloe. He soon came to rapids and waterfalls which stopped 
his boats, but he pressed on through the forest in pouring rain 
on foot, and crossed the Cordillera at a point where it has néver 
before been visited, The country had no. inhabitants, bat it is: 
well wooded, and signs of coal were found. 


No, 5 of the “Lecture Extras” of the Wee York 
Tribune, contains seven lectures with numerous woodcut 
illustrations, The principal lectures are, ‘Sound and Hear.- 
ing,” “ Voleseand Speech,” and The Explanation of Musical 
Harmony,” by Prof. Elsberg, of the University Medical College, 
New York, “Deep Placer Mining in California,” by Prof. 
Benjamin Silliman, of Yale College, and “Tha Seven Senses,” 
“by Dr. R. W, Raymond, U.S. Mining Commissioner. 
ADDITIONS to the Brighton Aquarium during the past week m- , 
3 Green Turtle (Chasmia viridis 4 Green Liards (Lacerta 
viridis), 45 Mackerel’ (Scomber scomber), 3 Sea-trout (Salmo 
iruiia), 4 Bass (Labrax ingus), 8 Black Broam (Cantharus 
Hneatus), 3 Shad (Chutes Alosa) 1 Scad ( Thacksrus trackwrus) 
3 Octopus (0. vulgaris} 2 bunches of spawn of Squid (Loyw 
rulparis), a of young Lobsters (Homarus oxlgaris), 


THE additions to the Zoological Society's Gardens during the 
past week inclade a Misisippi Alligator (AMigator mississippi- 
ansis) from New Orlegna, presented by Mr. Joho Hanley ;' four 
blossom-headed Parrakeets (Puleernis cyanccephala)'and an Alex- 
andrine Parrakeet (F. alexandri) from India, presented by Mr. 
Hugh Nevill; six Zenaida Doves (Zencada amabilis) fom the 
West Indies, presented by the Right. Rey. Dr, Stirling; a, 
Tabuan Parrakeet (Pyrrkulyásis tabwemsis) from the Feejee 
Talends, and a Wagler’s Conure (Coaxres wagleri) from Vene- 
ruela, both nar to the collection; an Eland (Orens canna) from ‘ 
South Africa, purchased; two Crested Porcapines (A’yair. - 
cristata) born in the Gardens, 





a 
ON THE GERM THEORY OF PUTREFACTION 
AND OTHER FERMENTATIVE CHANGES, * 
IL 


Pi e ear describe and Ilustrate, by dia- 
grams from camera lucida sketches, some of tho _ 
organisms 


was soen to 


1| to excessively minute ones. 


A seen in the first Instance in milk, as about the . 
te farm of Bacterium the author had over observed, 


a solution as an full-sized Bacterium ; 


and 


wir 
cork-screw 
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diameter, which on a infeotucion into urine reproduced the mov- 
ing Aa now of very large size, and sometimes remarkably 
ed, but as time passed gadully growing a smaller and 
rogeny as the liquid became vitiated, till at length it 
P in unne its spiral shape, and returned to the appearance 
of the minute ordinary Bacterram first seen in the milk. These 
may serve as samples of this class of observations, whi 
on the oas how utterly fallacious are any Reng 
hitherto Bacteria according to form, size or movement,’ 
yet, on the » other hand, showing that the different Bactena, like 
the different Oidia, retained amid all ther vanations their distinct 
specific characters, 

The fermentative changes induced in the medif by the intro- 
duction of the various organisms were next alluded to, The 
test-tubes of the experiment with unbouled milk were shown, and 
it was pointed ont that each different organism was accompanied 
by a different appearance of the milk, imp aplyrig that cach war 
associated with a special chemical uld in which it 
grew. An enlarged sketch was also bited of the boiled milk 
pasa lasses ics they wero seed soni. weeks alier they Had bean ioci- 

ed with the various Bacteria, aho That mo two of those 
glasses were alike. In that containing the Bacteria derived from 
a drop of tap-water introduced into urine the milk had changed 
to a beautiful green colour ; that with the kind which formed the 
Spinllum in urine was a white curdy mass, sharply acid to 
test-paper, while a third, ed with a curlopsi form 
of Bacterium from another of the milk-flasks, was of umber brown 
colour, This glass was brought to the meeting because it was of 
especial interest, not only on accoufit of its peculiar tint, but be- 
cause it was an instance of a primary alkaline fermentation of 
milk. Another milk glass had been inoculated with the same 
organism, and had undergone the same change, assuming in a 
few days the same umber brown colour, accompanied by power- 
Je man reaction. This Bacterium was in some 


orms undistinguishable from pairs of ules of a form- of 
which occurred in one 


eG the milk glasses asso- 
clated the large Bacteria above mentioned ; but the Granu- 
ligera having been obtained unmixed by introducing it success- 


sively into liquds which permuted its growth, but not that of 
the Hitema, it proved to be a feeble acid fermenPof milk, not 
producing effec upon its colour. One of the glasses sketched 
was of interest, because it contained a large motionless 
which had been the sole product of exposure of a 

glass of e boned milk for an nonr i t eing room, the fungus 
spores thet in all ability entered with it faving been pre- 
vented drom ddteloping the growth of the Bacterium. 
w appened that a um thus derived from ethe 
pee to grow in Pasteurs solution, urine, or tumip 

so that if the t had been performed 

Se EE oF as dais E A vo re- 
Meee ea ne meee though fungi would probably 
have appeared ; and this might have been quoted as a good illus 
tration of absence of Bagtaic development after atmospheric 


The O Oidium, which, as before mentloned, was a po 
Poe eae cine potest parce econ 
which had remnined in flavour for seven weeks, al- 
though converted into a thick mass, not by coagulation of the 
casein, but simpl ihe densa jungle of the fungus filaments, 
Clie erie a vers ict see | er 
emaiming thus unimpaired in quality, = 
the luxorant and healthy appearance of 
Faga In it, contrasting strikingly with its characters ee 
ch it rapidly occasioned putrefaction, and then formed merely 
a scum of toruleid rounded cells, 

In describing these facts, the author did not affect the circum, 
locution that would be necessary in order to avoid using the lan- 
guage of the germ theory. As stated at the outset, his original 
object in the investigation had not been to prove that theory, but 
to throw u the nature and habits of the fe 
onl Neath eless, for the sake of any who might ott | or 
entertain doubt upon the question, it might be well to point ont 
that the facts which had adduced were irreconcilable with 
any other view. It was plain that they eras roved the 
oxygen theory, while they indicated with sufficient 
that all instances of so-called spontaneous generation had 
been due simply to sages atnan It re 
maned to consider shortly rival theory, 
the somewhat specious one of relat fe ferments After 
pointing out some of the inconsistencies of that theory 
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with the facts observed, and how its difficulties became 1n- 
creased with the discovery of every new organism with its 
corresponding chemical requiring the assumption of a 
nen d ang urely hypothetical chemical ferment, the author 

e Society that in truth there was not a°fact m 
pane to favour the belief that any substance destitute of 
vitality the one faculty which distinguished all true 
fermentation, the property of self-propagation of the ferment. 
Perhaps the most remarkable instance of a chemioal ferment was 
the resolution of the amygdelin of the bitter almond into the 
essential oil of bitter almonds, hydrocyanic acid, formic ac'd 
E a a alin neither 
gained nor lost a atom, bat was simply bro up into 
new compounds under. the influence of the peculiar albuminous 
pmociple emulsn, But did the emulsin undergo multiplication 
as in the true fermentations? On the contrary, it had been 
shown by Liebig and Wohler im their original * that a 
certain weight of emulsin woald only break up a limited 
quantity of amygdaliff and that the emulsin when afterwards 
separated no longer affected amygdelin. So far from having the 
property of self-propagation, it lost its catalytic power in the act 
of catel Thus the chemical ferment theory was in tmth 
utterly destitute of scientific basis as explaining true fermentation. 

Such being the case it was contended ¢hat the germ theory 
must now be regarded as demonstrated ; viz that on 
and other true fermentations characterised by indefinite multpli- 
cation of the ferment are caused by the growth of living 
organisms, which, while capable of great vanations Secoriing 
fo the erocutannes dn which they are placed, relai th 
specific characters lıke larger planf, and like them spring only 
from p sunilar organisms, 

Nevertheless the so-called chemical ferments had a high 
degree of interest in this question, as very likely playing an im- 
portant part in bringing a about the chemical changes. For just 
as it was proved that a peculiar albuminous principle, emulsin, 
existing ın the sweet as well as in the bitter anoni. but absent 
from 1, or bean, or other leguminous plants examined by 
Liebig and Wohle, could break up as much as ten times its weight 
of a stable crystallmable mban like amygdalin, so it seemed 
probeble that other ciples might exist 
in other plants, i ay ihe Reg and and in lke manner reek up 
larger or smaller quantities of other stable ic compounds. 
e growth of the 
decompomuons, the theory of 
ht be welcomed as a valuable h 
wed some blood obtained from a hoise 
between three and four weeks previously, u®the hope that by 
exposing the carotid artery autueptical and receiving the 
blood from it into a ‘‘ heated” vessel, and protecting it from 
dast, he might, after the clot had contracted, decant off the 
clear serum, and inoculating or exposing the uncontaminated 
fluid, observe organiums and fermentations corresponding to 
those which occur in the practice of surgery. 

But to hus gute surprise day after day passed without the clot 
showing and it remained still uncontracted. 
In the dat oe the coat was seen to be present on the 
alba part of the stil] tremulous jelly-like coagulum, but instead 

ing po powerfully pinched together into a comparatively small 

bathed with serum, that part like the rest of the clot was 

everywhere in contact with the sides of the gfass, aha aota drop 
of serum was to be seen. At the same time there was no sme 
whatever about the cotton that covered the neck of the flask, 


Lastly, the author 


sho that putrefaction had been avoided. Somehow or other 
he usion of living organisms, while it had not interfered 
wi 


coagulation, had prevented the fibrine from 
tendency to shrink. This fact, while entirel: nem, end openog 
up a wide field of inquiry, was seen to y with 
met with in surgical practice, such as the absence of PETES 
me lug of clot near a placed upon an . It was 
ustration of how we are often able to predict what may 
arise when even the most familiar objects are placed in new 
circumstances, 
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THE Journal of Mental Sctemce, July.—We have heard or 
read of a rather impressionable gentleman who, as he 
Dr. Buchan’s ‘‘ Domestic Medicme,” fancied himself afflicted with 


+ See “ Annales do Chano ct de Phymque,” 1837, p. 185- 
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ono Gale A EEE not eren excepting the pains of 
Bearing this in mind, we would recommend that 

' Bane are Mide assured of they own sanity should read the 
Journal of Alental Science, There is so mach about morbid 
psycholofy, midaess, and idiocy, that weak readers aro in somo 

~ real danger of being taken possession of by an -uncomfoi table 
suspicion that they may be a little to themselves.. The 
place of honour is given to an addreas on idiocy by Dr. J. C. 
ucknill Thists a ploce of special pl (justified, perhaps, 
by its occasion) for the education of idiom Now, as thor 
miserable abortions must bakept in life because of ihes indiri 
evil effect» of apy aystem of extinguishing them, we certainly dar 
sire that” „they shouli be kept in asylums and made calonan 


But we ċannöt even çrant that theg are “more worthy of our 
~ efforts than those reces of animals which men strive to to 
perfection.” Except in so far as Sclence mi tudes by 


such work, {t seems very much of a waste of time for such a 
man as Séquia to Inbonr for four months to fix the eye of an 
idlot as the step in the education of fight. We cannot gg 
into pcstacoy on beanng that ijiots are o.tually taught tS use 
knives and forks, when so many rational beings around us have 
neither knives nor forks to use, nor any use for them, By all 
means let the charitable support a.ylams for idiots; but at the 
- same time it should met be forgotten that these poor creatures 
can never be educated into an useful or lovely, and that a 
point is soon reached beyond wh 1 further education is mu- 
spent labour.—A valuable paper on “ [he Use of Digitalis in 
Maniacal Excitement” 1s co tributed Dr. W. J. Mickle 
Next follows, under the title of “ Consclousness and ee 

bration,” a rather modudle& attempt, on the ut re) . G. 
Doves, B.D., to upset Dr. iter’a doctrine of “ uncofisc: sus 
cerebraton.” Fron this a one might suppose that the 
views combated were pecu iar to Dr. Carpen‘er and his so-called 
discipl's Dr. Bastian and Miss Cobbe, whereas in tryth the 
writer has against him not these only, byt also the most distin- 
guished of living psychologists. lhu wnting is a good deal in 
the bad old ayle, the language serving at times, as it seems to 
us, to obscure rather than express thought. Dr. Carpenter is 
accused of J a Dervous anatumy to swt his theory, Bat 
Mr. Davies not himself seem to be up with the latest sclen- 
tific mmiss `For oxample, in laying the grou work of one of 
his own arguments, fe says i “ The very same in the visgal 
gerse-centre cannot, at one and the same moment, see brown snd 
yellow.” Ele does not seem to be aware that it i» highly probable 
that the celis that see one colour never do sea another. There 
aE lirica agi ea len some of them 
of considerable nee 


THE Month; val Journal fór this month commences 
with an article aera E ‘ > Stephenson onthe optical appearances 
ted by the inner and outer layers of Coseinoduca: when e 
amined in bisolphide of carbon and in ær, ın which the im 
tance of considering the refractive index of the medium ia w ch 
calcareons and asiliclous structures are famigi A E 
cussed, is followed paper on some new diatoms from 
o Pera bg Set ms by Mr. F. Kitton, in which 
Aulacediscas ormesus gad Omphalepelta versicolor are the most 
r. F. Wenham, m a very temperate manner, re- 
ol the the abjusnbshle: statements of ane atin à miai are 
ho, not high scientific posi e holds in 
nba, aceuk oe a of acting unfairly to Mr. Toles, and a 
Busia that ho has acted from mercenary m vtives. He ancy hA 
“I trust that Colonel Woodward, having afirm 
by me uw certainly true for moar 
ordinanly constructed, will allow that Thy additional lens ¢m- 


bodies a deviation from the ordinary question, which was to the 
eet ibat dete Weald be alder ok angle à ure ‘of ordinary 
objectives by the immermon of the front m floids.”—Dr. 


Braithwaite continues his Pie High aoe the bog moskei: —Dr. 
Royston-Piggott considers the wee of iaute 

particles, In which he ieie his subject into five parti, 
including the nature of’ the least circle of confusion, the nature 
of m shadows, and the nature of perfect definition, — Tho 
preparation of the brain and spinal cord for microscopic, exami- 


nanon, ores ie ee o a pane paper by XF- EL S. Atkinson, in 
which he employed by Pro- 
fessor R ord, end os Baa pattie aeetlons adopted by 
bimaelé ` 


Petermann's Geograpkische Mittheilungen, No. VL—An account 
of Dr. Nachtigal’s travels in Northam Africa, which appears in 











this number, wa have already notlosd in the advanced sh 


One of the | est and most valuable sis by Dr. C. BE 
Meinicke on Pr. a sea explora “in the Northern 
Moluccas, accompanied. An important article is the 


second part of an account by Fader F, vom 
some of the results of his oaraeyirg 
throngh China, embracing valnable'd 


Richthofen, of 
Pekin south westwards 


on the geology, topo- 
‘ay and natural history of the little kiore nune of that’ 


. Another im nt article i igon the Ayrora Borealis, by 

Pochuel-Loesche, who for the purpose of aecertainipg the 
real nature of the phenomenon: bringa tog together the results of the 
observations af those who have curcfully oby-ryed It in the Polar 
repons, Tuis is to be followed hy another paper in the sam¢ 
direction. --~Dr. H. Wagter ‘contributes an article op the Deve-’ 
lopment of the Gernan Rulway System, eae by a 
woll-canstructed map. 


One <i the precio! on is g lang 
orka- ie. oe oa the sabe a 
a varied impe efatures of its eis levels ae tuch tbat 
the country cqifains a pa varlety of animals, the-fgona pf 
bath tropical and cold climates cae there. A descrip. 
ae 1s rata by M. Ro! ert of his t artfqia) incubat 
E gh which seem to be more perfect in all pheir detayls 
tan aay 3 the appliances we haye sem. Asa of 
giness of sych a Soviety, the recreta cai]s attention 
to the Increased price cf certain ani and vegetable, pre: 
ducts of f countries, which, if the principle of acelli 
matisation were more fally develoned: 
much cheaper in rae i Pan on avers : have 
shown that mig of waned. colour can be D a 
ing the dlkwd-m op different leaves, wo fed on Ki ira 
calogred alk 


leaves nce a silk of a magnificent red cologr. 
has ben ead to proluce an emerald-green 
Daring Ap nb st animals and 886 bud, eral atthe Gar- 
¢5 


ety, while N agimya, and 1,333 birds ware grn 7 
menion , 


mor = 
umed - 


S Among Interesting Items of inteligence we ma 
that the ostriches have begun to lay, and yt is he aped that 
may be so freely bred in France as to justify their being 
loge in sultgbie parts of the coing Three Trumpete 
were receired, front America, i 


Swans 








SQCIETIES AND ACADEMIES 
i Lowpon 


Royal Socisty, Jane 19.—1On a tendency obtarved in San- 
spots to cm alternatel from the one Solar Hemisphere to 
the other.’ Warren’ La Ruo,B-C.Le, F.R S., Bal our 
Stewart, LL D, F.R.S:, and Benjangan Loewy, FRAS | 

1, Huherto in oar redacuons we have summed up the epotted 
areas of the various occuring on the sun’s surface on any 
day, and have ae elr sum as ¢ representation of the spot- 
activity forthat day. It has occurred to us fo see what result 
we shoukd obtain by taking instead for each day the excess of the 
spotted area in the one solar hemisphere aboye that in the 
other. 

2. On adopting this method, it soon became grideat that dur. 
ing periods of great disturbance there ts a tendency in spots to 
cade aleroicl from the north or positive to the south or nega. 
tiye hemisphere, and vice vert, the period of such change bewg 
about 25 days, When, on the other hand, tho solar disturbance 
ig inconsiderable, the spots do not present any sych systematic 


ca Wer ha hicall ted diagram the regal 

3. We have grap represcnted on a regnltg 

derived from this Pekod. during three of the most considerable 
of solar distu: bance, 

In this diagram the observed valaex of hemispherical excess 

are marked with an asterisk, and a curve is drawn so as t 


equalise their smaller irregularities. The northero 


kemiphae 
is reckoned pogşitive, ud the southern negatrre, The uut of; 


areo. is, as before, the one millionth of the sun’s viable hems 
sphere. 

4. The first of these three periods extends from the beginning 

to the end of December, 1859. We derive from oan 

the following Table exhibiting the maximum amounts 

excess, with their respective dates ; 1m, a 


a 


of 


[Fei 14, ers : 


for ¢ 


can}d pe poles 


Fül 17, 1873] 


Heniirphorical exces 

Date. North. 

e1859, July 3T cece ce oe canes +4180 
Ang. 18 (+ 40) 
Aug. 27 +2586 
Sep IE veccevecs ccay i — 2920 
Sept. 17 + 920 
Oct. 3 — 1420 

© t 16 + 1000 ® 

NOY Foe uirae atas — 2480 
Nov. 15 + 120 
Nov. 20 te —1320 
Dec. 7 v + IOO ° 
Dec. 22 — 1400 


extremes s 
27 daya, 21 days, 29 days, 30 days, 22 days—menn, 25'8 days; 
while doing the same with fhe negative extremes, we obtain :—~ 
24 days, 22 days, 31 days, 17 daya, 32 Snys-mean, 25°2 days. 
5. The eecond of the three periods extends from the end of 


Jane to the beginning of November 1860. Treating this in the 
same manner, we obtain :— 





South. 

1860, July 1 ses +4900 

July 22 e — 600 

July 30 va + Z400 

Aug. g —2400 ' 

Avg. 21 + 4go 

Sept. 5 — 1400 

Sept. 16 + 400 ° 

Out. 1 ~ 1180 

Oct. 9 n + 800 

Oct. 19 TEP = 2560 

Oct. 31 (= 380) : 


From these we derive, by taking the differences in dates of 
the posidve extremes, ° 
29 days, 22 days*26 days, 23 days, 22 days—menan, 24'4 days; 
while domg the same with negative extrerfies, we obtain :—- 

18 days, 27 days, 26 days, 18 days—mean, 22°25 days. 

6 The third of these three periods extendsdrom the beginning 
of May to the gnd of August 1862. Treating this in the sme 
manner, we obtain :— 


exotspt 1 e 
Date Non sae iN 
1862, May 9 + 600 
Ta eE ae —1160 
une SaN + 
yee ie aie ; oe — 2600 
UNE 29 ge veers + 1880 
aly x ae ~ 800 
uly 26 + 2400 
Ang. 14 — 200 
ADG.23 o ae cee + 460 


Taking, as before, the distances between the positive extremes, 
we obtain m- 

25 days, 26 days, 27 days, 28 days—menn, 26 5 days; 
while from th@hegative extremes we obtain :— 
24 days, 31 dayr, 29 daye—mean, 28-0 daye  * 

From the whole three periods we obtain, as the mast probable 
mean value, 25 2 days. 

7. We do not profess to have discovered the cause of these 
oscillations, but we would nevertheless ruggest that the obser- 
vational facts bere brought to light may perhaps be connected 
with two other ohservational facts, the one of which was first 


brought to light by Carrington, and the other by 
‘Lhe first of these is the fact that, generally spea spots in 
the north hemisphere have much about the same lautude es those 


sets widening or contracting together. 
fore, suppose, by applying this law, that the latitude of the spots 
which cause the positive extremes m the zbore series is not 
greatly different from tbat of those which cause the corre«ponding 
n ve extremes. - 

he second observational law js that which tells us that spots 
about the same period have a tendency to attain their maximum 


occurring at the same or nearly tbe siino penod inthe tuth, both 
Vo may perhaps, there- 
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at or near the mme ecliptical longitude. Now, if we mppose 
that m the foregoing three series the greatest tive extremes 
were caused by the positive spots attaming their greatest size, 
and the greatest negative ex'remes by the negative spots, 
attaining thelr greatest mze, it would follow that the two sets, 
portive and n ive, must bave taken their rise at places on 
the san’s surface 180° of longitude different from each other 
inasmuch as the one set about twelve or thirteen days before or 
after pasred (Jet us say) the same ecliptical longitude as the 
otifer. 

But if the posltive set have the same latitude as the negative, 
and if the one is 180° of solar longitude ¢ifferent from the other, 
it would mean that the treo outbreaks are at opposite ands of the 
same solar diameter. 

This conclusion is an Interesting one, but, of course, it 
requires to be verified by further observation before it be finally 
received. Meanwhile, we are engaged in mapping out cyate- 
matically the postions of the various outbreaks of the sun's 
surface, and we soon, therefore, be able to find whether 
or not there be any truth in this conjecture. 


Geologists’ Association, July 4.—Mr. Henry Weodward, 
F.RUS., president, in the chair.—1. “A aketch of the Geology 
of Northamptonshire,” by Samuel Sharp, F.S.A. A general 
rection of the county of Northampton shows the lias os a 
basal formation with the infenor oolite beds of the *‘ Northamp- 
ton sands” above. Fosuls are abundant, and some species are 
not found in other localities, The upper division consists of a 
nearly white mliceous sand with bands of clay and a plant bed, 
the whole of these deposits being evidently of estuarine and 
littoral origin. Above these, bat un ormably, les the 
bed classed as Great Oolite, and which conssts of, firstly, 
a series of clay beds with a ferruginous base and contammg 
a plant bed; then, secondly, e limestone series abounding with 
fossils and affording an ornamental stone called “ Alwalton 
marble.” The bed of clay re on these great oolite strate 
may be considered the equivalent ot the ‘‘ Bradford clay,” and 
soll higher in æ general section will be found the Forest marble, 
the Cornbrash, agd, highest of the secondaries, the Oxford clay. 
The high lands of the county are frequently capped by boulder 
clay and glactal gravels con fragments from nearly the 
whole senes of the primary and secondary rocks. A penty 
fluviatile bed above the gmvels contains at its base numerous 
remains of mammalia, The Has extends throughout the county 
though a: ing only in the valleys, the iron sands occupy the 
middle and the Ë incainshire limestone the northern poruon of 
the county, while the other formations arespatchy in extension. 
A high table-land about Naseby grves rise to the Avon, the 
Welland, and the Nene, which occupy fhe principal va'leys of 
the county. In past times efforts were made at consider- 
able cost to find coal, and recently the quesuon of whether 
coal can be obtained in the county has been discussed, 
but judging from what we know of the rocks of 
the nearest coalfield of Warwickshire, and of the intervening 
district, as much as 4,500 ft. of strata may Jie above coal-seams 
of snficient thickness to be worked. Moreover, Prof. Hull, 
F.R.S., concludes that ‘‘ Carboniferous ” coal not be found at 
any depth in Northamptonshire. —2, ‘On some new Crag Fossil,” 
by Alired Bell. The author’s observations since his former 
paper on the crags was read, confirm the views he then expressed. 
as to the divisibility of the English crags mto four divimons 
founded on paleontological evidence. He had determined 145 
rpecles (rome hew, some new to the crag, and some new 
to particular divisions) in addrtion to those gi in hw 

shed list.—3. “An account of the Eruption of Mount 
esuvius of April 1672,” by J. M. Black. In this paper 
the brief but violentand destrncuve eruption of last year was 
described by the author, who has carefully noted the vanous 
phenomena that occurred dunng its continuance, An ascent of 
the volcano wax made by Mr. Black, a few days after the 
eruption, and the form and condition of the crater observed. 
The author had succeeded in photographing varlovs parts of 
the mountain after the eruption, and the views so taken wero 
exhibited. ° 
PHILADELPHIA 


Academy of Natural Sciences, April 1.—Dr. Ruschen+ 
perget, presid ent, in the chair. The following paper was presented 
for hon :—-"* On the Affinities of the Srrenlan<,”” by Theo. 
G Prof. Leidy remarked that the rat ted this evening 
by Mr. L. Fussel was a specimen of the B Rat, or Afus rats 


ca 
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tns, which had been t on board a ship in the vicinity of the Paris 
city. This rat is y rare, but is sald to have once been 


"common enough, and is alo said to have been nearly exter- 


~ with much success, and no 


r 


. resembles that found in 


munated by the common brown or Norway Rat 


April 8:—Dr. LeConté announced the death, at Davidsbarg, 
otto, Pa. on March 10, of Freidrich Emest Melsheimer, 


M.D. a correspondent of the Academy, 


yan: Ho intented taste for entomo! 
F. Melsheimer, a who culti 


apondent of Kaveh and othep 
of the past and beginning’ of the’ 


present century, but an activo- 


“collaborator with say, the founder Pot de descriptive 

the-Udited Statea Entomol also owes to 
-* the,catnloguc of the described Coleoptera of the United Staton 

which was published by the Smithsonlan Institution in 1853. 

was tho first woik of bibllographical importance in the Ben 

- history of thet branch of scienco, andlgave a powerful impetus to 


` its development i in the United 3 and his 


aged neay ninety-one 


from his father, 
natural science 


of the end 


y a highly estoemed cofre- 
was yea 


Dr. a 


greatly diminished 


the labour of those who have continued the study of that de- 


Pw April 15. —“ Observations on 
Larva of mpa i 


directed attention to some 


of Structure of a 


Change 
P by Thos G. Gentry.—“ Re- 
marks on tinct aai “from California. 
which he had 


Prof, 


gh Prof. E. O. Hovey, from cabinet of Wabash Col- 
Jege, Crawfordsville, Indiana. The most interesting 


eae of an upper molar and a complete ayer al molar series of- 
camel Remains of a still 


a lama as large as tho 


specimens 


larger species from Califorma®have been previously indicated 
under the name of Awckenia californica The present 


were referred to a 


with the name dioke Asler ta. 


Prof. Owen has described some remains of an equally large lama 
from Mexico, which he refers to an allied genus with the name 


fee eee! 


be the same as the 
Owen’s figures of a 


series of molar teeth leads to the suspicion that he has inadver- 
tently mistaken the upper series for the lower ones, and has thus 
been led to refer them to a genus different from Anchenta, 
Ee ore Influence ot Nutrition upon Sex among the 
G. Gentry." Fungus Parasite on a 
Monch pr Leta ; exhibited a mouse with several whitish 
<, misses adherent to the ears side of the face, and nose. The 
mouse Had been caught,in the children’s department of Blockley 
- Hospital. The white matter examined beneath the microscope 
proved to be com poee | of alas bodies sogi double, or t 


. short chains of a 


or more. They measure about the pyły 


~ of a line in a diameter, gus is a Torula or Oidium, and 
othe Pot 


erhaps the disease in the mouse 


iz the result of feeding articles imbued with adherent por- 
fon children. 


Hons of apthous matter. the mouths of 
is ~ Baku * 
Germ Chemical, Society, June 24.—C, 
vice-p ‘inthe chair. —F. Romer has in 


lowmg denvatives of normal propylic alcohol : 


rote eit 


and ita meret apo aia ee verre ae acid 


EEEE eer 


three molecules of propyl.—R. Otto 


of ammonium and 


AE tumite ” found in H: 
. Scheibler showed a specimen of glum 
method, which has come to us from America, and 
tised ia the glassworks of M. Marcador’ at Eick 
Aix-la-Chapelle, By mens of Gitarda injector a current of fae 
Coane a ta are ait eel aie cid 


ground ; but any pattern cut in on the 
matne vanitered. Eren Barà eral ah as corundum m aË 


e this process. —C, 
yruvic acid, Accord 
fu sy on p one crystalline, which 


coins o face tes ela an 


called 


and one 


syrupy body, to which he gave the name of uritonic acid Mr. 
tottinger’s researches throw doubts on the existence of the latter 
body, which seeats to be a mixture of uritinic, acetic, and oxalic 

communicated new researches an the 


acids.—C. Rammelsberg 
composition of vesnvians of different 
London, has treated sulfo-orea with chl 


.—W. `H: Pike, of 
of benzoyle, 


obtain. 


ing well crystallised benzoyle-salfo-area (CH,ONE)CSONEa 


of ihe me‘ting-point 170. 


Academy of ne e n A 7, on de Quatrefages, | presi- 
ollo 


dent, in the chair, The 


pers were, read: 2 New. 


clinical researches orp the loaltaten i Rt the anterior lobes of 
the brain, of the actlon by which the brain contributes-to the 
paycho-physlologicai faculty of speech, by M. Bouillaud. At 
o conclusion of this somewhat long paper, M. E. Ghevieal 
Gane tee e De Bonilland’s conclusiona—On the ex- 
ponential” function, by H. Hermite,—.On the heat of combirta- 
tion referred to the molid state, a new erprestion” for thermo. 
chemical reactions, by M. Berthelot.—-The- election’ of-.Dr. 
Carpenter, Mra Steenstrup, and Mr. Dama, ~as recorded in 
our potes, ae pos Oa a pern of optical tele. 
gapay, inven og ae aria, hy a commission ap: `- 
Laussedat,—On 


ed by the Governor, by M 


the nutritive 


and muilk-producing a of Ga Renate M.,, 


Gillet-Damltte.—On the constitution 


of the san and the 


of the spots, by M. E, Vicaire. uk ena sup- 
as 


ed the scoriæ theory of spots, waich he 


aire cyclones compered to those 


‘On a new isomer of 


arry. 
valeric acid, by M Wield ani Silva Oa the transformation Š 
of succinic into malic acid, by M. E. Bourg oia The author 


has succeeded in effecting this by h 
malate, mixed with fioo sand, to. 180°. 


fine and 
n the mote door. 


iscovery 
bors inthe Tomil satin the phosphors of Loh M. Ey 
Delfortrie.—Oa the e forms of Scotch Lanarkite, by 7 


M. A. Schranf,— 
by M. W. De Fenvielle. 


the earthquake of the 29th of Jute, ' 


a 
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THE ENDOWMENT OF RESEARCH 
. e uL : 
T is probable that though the main proposition here 
advocated, that original workers in the Sciences de- 
serve, on public grounds, a recognised positjon and pecu- 
niary support, will not meet with much opposition from 
any quarter, the means by which this desirable end is 
chiefly proposed to be attained will not be acquiesced in 
with equal readiness. Englishmen have been so long 
accustomed to regard their Universities as merely high 
schools of liberal educatfn, and the independent growth 
of modern Science in this country has been so rapid and 
vigorous, that to many worthy persons it will seem nothing 
better than a Utopian dream to attempt to re-establish 
the genuine pursuit of scientific knowledge as an end in 
itself at our ancient seats of learning. Those, however, 
who know something about the system of a German 
University, and are acquainted with the former history of 
Oxford and Cambridge, will not consider the attempt to 
be of such a hopeless character. The present time also 
affords an admirable opportunity of urging upon public 
attention a fundamental reform in the direction above indi- 
cated, The Universities have of late years been losing 
many of the peculiarities which they once so warmly 
cherished, and at the same time their revenues have been 
increasing to an enormous extent. The same Govern- 
ment which passed a Bill to pronounce them national 
and not ecclesiastical establishmentsy has also issued a 
Royal Commi.sion to inquire into the extent and 
distribution of their endowments. Novgthat the nation 
has established its claim to remodel the Universities 
solely with a view to the public interest, and is taking 
stock, as it were, of the property which has fallen under 
its disposal, the very occasion has come when scientific 
men should formulate their demands on behalf of those 
public interests which the practical politician is likely to 


neglect, It must, momeover, be borne in mind that the’ 


impulse in this direction must come from without, for 
although it will not be difficult to prove that no less 
benefit would accrue to the Universities themselves than 
to the cause of Science from the scheme herein ad- 
vocated, yet the most advanced academical reformers 
do not seem to have got beyond the notion of extending 
and perfecting the professorial functions. 

We propose then to show at some length that thé En- 
dowment of Research should naturally take a leading 
place in the reconstruction of the University system 
which appears to be close at hand, and to indicate in 
what manner such endowment may most readily be 
carried into effect, For this purpose it will not be neces- 
sary to reveal the many minor abuses which the reforms 
of twenty years ago failed to remove, but it will be neces- 
sary to adopt the more difficult task of sketching out the 
tme conception of what `a University should be, and of 
considering the comparative claims to endowment of 
teaching and of study. 

Without any attempt to prejudge the matter, or to 
awake the dormant controversy as to the original meaning 
of the word, it may be safely laid down that a University 
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is an institution composed of the most competent teachers 
and the most promising students, on which the State, in 
consideration of its diligently promoting the higher edu- 
cation, confers a lofty position and important privileges. 
That such aa institution should enjoy large endowments 
is evidently not of the essence of its nature, for the Uni- 
versities of old were uniformly most famous when they 
were least rich: it is, howeverp absolutely necessiry for 
the healthy activity of its functions that it should not be 
so encumbered with wealth as to be disposed to lavish sine- 
cares upon its favourite members, It is evident, also, that 
it will forfeit its trust as the home of Culture and of 
Science, and will degenerate into a lyceum for the adult 
sons of the well-totdo classes, unless it continually main- 
tains itself on a level with the ever-advancing boundaries 
of human knowledge, and that just so far as it lags be- 
hind it will exercise a mischievous inflaence on the simple 
public, who continue to rely upon its treacherous 
authority. Further, it is of great importance that the 
original institution, on which alone the rank was bestowed, 
and which alone deserves the high privileges, should not be 
absorbed by the growth of a number of parasitic institu- 
tions gwhose interests and aims may be not identical with or 
even analozous to itsown. Butabove all other symptoms 
of decay that a University can show, is to be placed its 
rejection of the highest branches of knowledge which 
the progressive activity of human thought is ever compre- 
hending within the domain of Science. To this danger 
the most ancient and the most wealthy Universities are 
naturally the mdst exposed. Their antiquity leads them 
to regard the erudition which they have inherited through 
many centuries as synonymous with r@al knowledge, and 
their wedlth is used (where it is not misused) to afford 
encouragement only to those kinds of learning which their 
traditions have sanctified. In brief, a false University would 
be an institution which is content mere to satisfy the de- 
mand for teaching which custom approves, and which 
neglects as a hindrance to its tuitional duties the higher 
knowledge which it was originally founded to promote, 

To recall such a University to the true conception of 
its duties ng mere mechanical changes with reference to 
its internal organisation will be sufficient. It has lost 
the spirit of disinterested study which first gave it life, and 
the atmosphere of intellectual activity under which alone 
it can flourish. It requires that new vigour should be 
poured into it, and a new order of workers established 
within its limits. Tt requires to be relieved of the burden 
of part of its wealth, in order that it may receive back 
again greater advantages than it can give. By endowing 
research in all those departments of knowledge to which 
the scientific method has been already extended, and by 
reserving the power of similar endowment for those other 
departments of knowledge which will, no doubt, before long 
besimilarly reduced to orderand law, Oxford and Cambridge 
may yet regain the proad position which was once theirs, 
as “bodies of learned men devoting their lives to the cul- 
tivation of Science, and the direction of academical 
teaching.” 

To point out more particularly the source from which 
the endowments of research should be drawn, it will be 
necessary to revive the original distinction between the 
Universities and the Colleges of which they may be said 
to be now composed. To raise the University proper at 
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the expense of the individual Colleges, has long been a 
favourite project with academical reformers, yet no` one 
yet appears to propose any more radical scheme than an 
augmentation in the number of University Professors, and 
a diminution in the influence of College tutors, Against 
any such scheme, however carefully elaboratet, there arise 
the old objections that an improvement in the: mechanism 
of teaching is not the main reform of which the Uni- 
- versities stand-in need, ahd that the endowment of more 
‘teachers will not remedy the crying evil which has so la- 
- mentably hindered the advance-of purely sclentific investi- 
gation in this country. The circumstance that the Universi- 
ties are comparatively poor, while many of the Colleges are 
- very rich, and an awakening convictio . that the Colleges 
exist for the Universities, and not the Universities for the 
Colleges, would -seem to have: suggested the above pro- 
posal : whereas the smallest historical knowledge of the 
objects with which the Colleges were originally founded, 
would ‘reveal the curious circumstance that the first bene- 
factors had a truer conception of the manner in which 
knowledge ought to be endowed, than have the modern 
recipients of their benefits. Nothing ‘can be more certain, 
- though nothing is more frequently denied by those whose 
duty it is to be better informed, than that the majorltyof the 
gieat Colleges were not foùnded to be boarding schools 
for teachers and students, subordinate to the University 
curriculum, but to be homes at the central seats of 
- learning; where life-long students might be supported 
while acquiring all the knowledge of the age, and aug- 
menting the store of learning which they had -there in- 
herited. According to the old Oxford tradition, she 
could boast in the fifteenth century before therg was ever 
. a wealthy College that she had thousands of students 
` livińġ in hundreds of private halls. Many of the early 
Colleges did not include at allin their arrangements those 
whom we should gow call Undergraduates, some of those 
which did do so allowed for a teaching staff independent of 
the body of Fellow and it is within modern memory that 
many Colleges have had more Fellows than Under- 
„graduates on their books. All these facts, and there are 
‘many: similat ones, go to prove decisively that, in the 
‘language of Mr, Mark Pattison, “the Colleges were ih 
their origin endowments not fór the elements of a general 
liberal education; but for the prolonged study of special and 
-professional faculties by men of riper age: and that so 


far from it being the intention of a Fellowship tọ support ` 


its holder as a feacher, it was rather its purpose to 
relieve him from the drudgery of teaching for a mainten- 
ance, and to set him free to give his whole time to the 
studies and exercises of his*faculty.” The wish of the 
Founders, that is to say, when harmonised with the wants 
of the present age, and interpreted into the language of 
“modern science, was to afford the means of hving and 
-the instruments of work to those who pledge their lives to 
the unremunerative task eh scientific investigation, and 
original research. j 
Surely then, if the influential and wealthy members of 
our Universities have at heart the real interest of their 
- Institutions, or retain any veneration for the express 
-intentions of their benefactors, they should not be the last 
to join in the patriotic object of raising the scientific 
reputation of this country, and increasing in manifold 
unseen ways the elements of our national greatness.” C, 
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Life of Alexander von. | Humboldt, compiled by F. Löwen- 
berg, Robert Ave-Lallemant, and Alfred Dove. Edited 
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by Professor Karl Bruhns. Translated. by J. and C. ` 


Lassell 2 vols, (London : Longmans, 1873.) 
E cordially welcome this admirable tran 
the only biography of A. v. Humboldt that 
has yet appeared’ possessing any -authentic or scier 
tific value. Mumboldt’s own definitely expressed aversion 
to biographical notices, whether in regard to himself or 
his friends, the fact of his having outlived nearly all his 
blood-relations and the greater number of the contem- 
poraries of his earlier working years, together with other 
causes, combined, for a time, togetard the appearance of 
a trustworthy life ofethis remarkable man. 
The want of such a work was, however, strongly felt, 
and at the Congress of Astronomers convened at Vienna 
on Sept. 14, 1869, in honour of the centenary of A. v. 


Humboldt’s birth, Dr. Karl Bruhns, Director of the ` 


Observatory af Leiprig, laid before the meeting the 
prospectus of a Scientigfc Biography of their great 
countryman, for which he demanded their active co-ope- 
ration, The result of this appeal and of his own editorlal 
labours, was the dppearance last year, in Germany, of 
the work of Which the present excellent translation gives 
us two volumes, The third volume of the original, which 
consists of critical résumés by various writers of the’ 
state of different branches of the physical and natural 
scitnces, with notices of Humboldt’s contributions to each, 
‘has been omitted by the translators, on the ground that 
the facts were treated of with sufficient fhinuteness in the 
general blography. On less good grounds, as it appears 
to us, they have also omitted from the last section of the 
second volume,‘the comprehensive catalogue of his pub- 
lished writings, of which upwards of 600 
in this list. i 

Humboldt’s life, like the work devoted to its exposition, 
resolves itself into two distinct parts or periods. The, 
first of these is characterised by intense and incessant 
activity in the acquisition of knowledge, the second by 
the quiet mature elaboration of the results of earlier 
study and observation ending in a thirty years’. term of 
comparative stagnation under the depressing influences 
of honorary court servitude, 

Alexander v. Humboldt was born at Berlin, in 1769, 
and together with his elder brother Wilhelm, was pre- 
pared under excellent private tutors for®his university 
career at Frankfort, A. O., where he matriculated in 1787, 
He had already then shown that craving for the accumu- 
“lation of facts which he retained to his latest years, and 
from his boyhood had been distinguished for his love of 
observing and ¢ollecting natural history objects, and his 
inaptitude for acquiring the exact classical scholarship 
for which his brother evinced such marked ability. 
Botany was Alexander’s first love, and the earliest of his 
voluminous literary productions was a treatise in French 
which appeared anonymously at Berlin, in 1789, in “the 
Gasetts Literaire, entitled, “ Sur le Bohon-Upas, par un 
jeune Gentilhomme de Berlin.” This composition was, 
however, rapidly followed by papers on the’ flora and 
geology of the Rhine lands, and other districts which he 


visited in the course of the few short intervals of cessation ` 


enumerated 


ion of 


-. 
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from study which mark his university career, and by 
numerous essays on mathematical, physical, medical, 
physiological, and even classical subjegts ; for by dint of 
hard work he had, during his attendance on Heyne’s 
Greek lectures at Géttingen, so thoroughly mastered his 
earlier deficiencies that he won from that learned pro- 
fessor the distinction of being commended as “a better 
philologer than any who had left the class for many years.” 
The University of Gottingen to which the brothers had 
migrated in 1789, and which had already begun to attract 
students from all parts, as the best school of pure and 
practical science, afforded the advantages that Frankfort 
had failed to give then; and here, under Lichtenberg, 
Gmelin, Osiander and Blumenbach, Alexander laid the 
solid foundations of thoy varied acquisitions in the de- 
partments of physical and natural science, which justly 
entitle him to rank as the greatest pioneer in the cause of 
modern research. Others may. have very far surpassed him 
in one or more domains of inquiry, but no one man in his 
time has done more than A. v. Humboldt in accumulating 
materials, testing evidence, repeating e&periments and 
carrying on observations ig almost every section of 
knowledge by which the labours of subsequent inquirers 
have been lightened. To his latest years, Humboldt did 
justice to the benefit which he had dé@rived from Gdttin- 
gen, which he had entered with “ the snnsuaf advantages,” 
as we are told by his former tutor, the mathematician, 
Fischer, “ of having received an excellent education, and of 
possessing a proficiency in mathematics which might 
have secured him distinction had he been able to devote 
his attention exclusively, or even partially, toghat science.” 
Political econofsy had, however, already become the 
principal object of his studies, in constquence of his hav- 
ing made choice of the public bureaucratic service of the 
State as his future career. In 1790 hi& experiences of 
foreign travel*were begun during a visit to England, made 
in company with George Forster, the friend whose afiven- 
turous voyages and various books of travel had given 
Humboldt from his earliest boyhood the keenest desire to 
visit tropical lands, and see with his own eyes the exotic 
floras and faunas which he described in such glowing 
colours, The jo which records the experiences of 
this tour gives evidence of the astonishing range of infor- 
mation possessed at this time by Humboldt, who, tiue to 
his destined vocation, set himself steadily to work to ob- 
serve everything bearing upon the politico-economical 
aspects of English hfe, although his scientific tastes are 
perpetually Popping out in remarks upon the geological 
features of the country. To this first experience of 
English Lfe and to the influence {exerted on his future 
pursuits by intercourse with George Forster and his 
friends, Humboldt long looked back with grateful 
pleasure. Soon after his return to Germany he went to 
Hamburg for the sake of attending lectures on currency, 
book-keeping, and other practical branches of commercial 
knowledge at the Academy of Commerce, which, under 
the management of its chief professors, the jurists Busch 
and Ebeling, was attracting the attendance of young men 
preparing for a political career. 

From Hamburg A. von Humboldt passed to the Frei- 
berg School of Mines, where, under Werner, he prepared 
himself for the special duties of the post of Assessor and 
Superintendent of Mines to which he had for some time 
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aspired, and which for a time after its attainment seemed 


to him the realisation of all his wishes. No edp/oyé had 
ever been more realous, and all his reports were expansive 
geognostic treatises on the districts he was called ‘upon to 
survey. The charm of novelty soon, however, wore off, 
and then the’complete stagnation, the systematised red- 
tapeism, and the absolute dearth of intellectual or rational 
intérests belonging to Prussian Public Service in those 
times, proved as unbearable tdjAlexander as they had 
already become to his elder brother, and both ceased 
their official connection with the State at the first moment 
they could do so. Society in Berlin was equally distaste. 
‘ul to them on account of the prejudice and etiquette by 
which it was regulated, and after a prolonged and happy 
sojourn at Jena arfd Weimar, the then active centres of 
the true intellectual, æsthetical, and literary life of Ger- 
many, Alexander proceeded, on the death of his mother 
in 1796, to carry out his long-cherished dream of visiting 
far distant tropical regions. To prepare himself tho- 
roughly for this purpose had been for years the object of 
his studies, and few men were ever better fitted than hım- 
self for the end he had in view. To his other qualifica- 
tions for becoming an efficieng scientific traveller, he added 
the pessession of an almost unparalleled range of know- 
ledge, including an intimate acquaintance with the cha- 
racter, history, and resources of his own country, un- 
bounded love of nature, unflinching perseverance, nearly 
inexhaustible capacity for work, wide sympathies with his 
fellow-men, a ready gilt of pleasing and being pleased, 
and an ardent, almost ideal enthusiasm, which found ex- 
pression in his Own favourite motto, “ Der Mensch muss 
das Grosse und Gute wollen” (Man must stnve after the 
Great and the Good). 

After oft repeated disappointments and many shat- 
tered plans, A v. Humboldt, in spite of the numerous 
obstacles arising from the disturbed political condi- 
tion of Europe at the time, achieved his long- 
cherished project of visiting the New World, and in the 
summer of 1799 he landed in South America. In the 
following year he and his companion and friend, 
Bonpland, plunged into the steaming forests of the 
Orinoco, and bidding farewell to civilisation, threw 
themselves into the work before them. An enormous 
mass of specimens collected from every kingdom of 
nature preceded A. v. Hs return to Europe in 1804, and 
gave the scientific world at home a faint foreshadowing 
of the gigantic dimensions of the laboars accomplished by 
that indefatigable explorer. Paris was at that time the 
only spot where a work such as he meditated could be 
produced, and accordingly thither he repaired, and after 
securing the co-operation of Cuvier, Latreille, and many 
of the other leaders of science, proceeded to elaborate his 
materials, The result of these combined labours was the 
appearance, in 1807, of the magnificent work known as 
“Voyage aux Régions equinoxiales du Nouveau 
Continent fait dans les années 1799 à 1804, par A. de 
Humboldt et A. Boupland.” The cost of bringing out 
this colossal résumé of his American observations involved 
Humboldt in pecuniary embarrassments, from which he 
can scarctly be said ever to have freed himself, and 
which had moreover the disastrous results of forcing him 
to accept help at a subsequent period from the King of 
Prussia ; and thus incur an obligation which he found 
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could only be redeemed by devoting himself to the 
perpetual restraints of a court-life. The times were in- 
auspicious to great literary or scientific undertakings, and 
hence we cannot wonder that the “Voyages aux Rég. 
Equinox.” should have proved pecuniarily a failure, At 
that perlod of political inquietude and financial de- 
pression in every part of the Continent, 290/ was a very 
- large sum to pay for any work, although, perhaps, not in 
this case-commensurate with the outlay, when we bear in 
mind that the printing and paper alone had cost 840,000 
francs, and that it contained more than 1,400 beautifully 
coloured illustrations, and consisted of twenty folio and 
ten quarto volumes, which were, moreover, divided into 
five distinct parts, complete in themselves, and to be 
purchased separately. Humboldt had started on his 
travels with property realising about 500/, a year, but the 
cost of his expedition and of publishing, added to the 
war requisitions by wbich the value of his private property 
had been materially injured, left him for a time on the 
brink of absolute poverty. These temporary anxieties 
had, however, little effect on his mental energies; and 
after the completion of his American voyage, he continued 
for twenty years to reside? at Paris, where his lifç was 
passed in one incessant whirl of Intellectual labour, 
scientific discussions and social intercourse. Thus at one 
time he would spend months together working with Guy 
Lussac in the laboratory of the Ecole Polytechnique, at 
another keeping watch day and night at the Observatory, 
while he was always preparing fresh papers to read 
before the Institute and other scientific #sociations, and 
carrying one or more works contemporaneously through 
the press. Besides these labours he had early entered 
upon the study of the Oriental languages with the view 
of undertaking a scientific expedition into Asia for the 
purpose of collecting materials for a comparison between 
the eastern and @he western continents. This scheme 
after many abortive attempts was finally carried out in 
1829, when by the munificent aid of the Prussian King 
and the truly imperial liberality of the Emperor Nicholas, 
Humboldt found himself able to penetrate at the head of 
a carefully equipped scientific staff into the Steppes and the 
remotest parts of Asiatic Russia, The cost of hisjourney 
‘from Berlin te St. Petersburg and back was defrayed by 
the Prussian Government, whilst a sum of 20,000 roubles 
was placed at his disposal for his personal expenses by 
the Emperor, on his arrival in Russia. The results of 
this great expedition are of very inferior value to those 
yielded by the American voyages of earlier years. : 
This comparative failure may be in part referred to the 
short time—only nine months—devoted to the purpose, 
during which the veteran traveller passed over nearly 
12,000 miles of the Russian territory. The journey was 
moreover a princely procession rather than a scientific 
expedition, Wherever he went crowds of local digni- 
taries, soldiers and police officers surrounded him, Go- 
vernors of provinces, commandants of fortresses, super- 
intendents of mines welcomed him with speeches and 
reports whenever he appeared within the limits of therr 
jurisdiction. Generals supplied him with minutes of the 
strength of the various brigades under their command, 
“while officers and men in dress uniforms saluted him in 
wilitary fashion as he passed their posts. At Miask 
these military marks of respect culminated in the pre- 


sentation, by the directors of the mines, of a grand 
cavalry sabre, in honour of his sixtieth birthday. The 
learned bodies wre equally on the alert to show him 
respect, At Kasan, after incessant feasting and speechl- 
fying, the Professors escorted him to his lodgings at 
Į AM. in gala costume, and reappeared in tte shme attire 
at 4.30 AM. to speed his departure to the next station, 
After enduring a host of similarly oppressive social dis- 
tinctions, which included at Jekatharinenburg the obliga- 
tion of leading off a ball in a stately quadrille, and on the: 
Steppes at Orenburg the necessity of presiding over a 
Kirghis festival at which the men ran races and the 
Tartar Sultanas warbled sweet songs in his praise, 
Humboldt had to encounter at Moscow one of the most 
absurd ordeals to which the fam® of his greatness exposed 
him, On his afrival he was invited to attend a special 
meeting of the Physical Society, and duly made his 
appearance at the University, holding in his hand the 
paper he had prepared to read to the learned members 
“On the deviaion of the Magnet in the Ural.” The 
court, passages, stairs, and halls were crowded with great 
people, gorgeous with starf and orders, amongst whom 
stood conspicuous the Professors, wearing long swords 
girded to their sides, and three-cornered hats tucked 
under their arms. Speeches of welcome ia 

French, and Latin from the Governor-General, the chief 
clergy, and the deans of the various faculties had to be 
heard and replied to, and instead of engaging in scientific 
discussion on magnetic aberration, Humboldt had to 
listen to a Russian poem in which he was hailed as 
Prometheus, and to examine a plait of Reter the Great's 
hair, which was solemnly presented for inspection by the 
Rector of the University. The “Asie Centrale” and a 
few very fragmeatary works were the immediate results 
of this most oppressively-honoured expedition, from 
which, satiated with ceremonials and respect, Humboldt 
had, in the winter of the same year, 1829, retuned to 
Berlin, which thenceforth to the end of his long life in 
1859 became his home, 

To fully understand the sacrifices to expediency and 
to the obligations of gratitude made by Humboldt in 
accepting the position of what may best be termed an 
honorary affacke to his own Court and Soverelgn, one re- 
quires to read with attention the pictures drawn in these 
volumes of society in the Prussian capital during the 
earlier half of this century. But it would scarcely, per- 
haps, be possible in the present changeg position of 
Prussia to realise the deadness and stagnation that then 
hovered over every phase of social life. Humboldt, who 
from the year 1809, when he accompanied the Prince of 
Pyossia to Paris in the capacity of friendly and official 
adviser, had repeatedly been entrusted with diplomatic 
and other honourable missions by the Sovereign, enter- 
tained a warm regard for the different members of the 
Royal family, while his relations to the late King Frede- 
rick Willianr IV. were those of a long-tried, affectionate 
friendship. These feelings undoubtedly softened the 
hardships of the courtly bondage in which he spent his 
last thirty years, but though they may have gilded the 
bitter pill, they scarcely made it palatable; and Hum- 
boldt’s voluminous correspondence at Berlin bears ample 
testimony to the struggle which was going on within 
himself to keep in check his contempt for Courts, his 
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natural proclivity to sarcasm, and his impatience of 
routine constraints. With the view of trying to leaven 
the dead mass around him, and to awaken some interests 
apart from everyday life, he gave popylar lectures to the 
upper classes, which ultimately resolved themselves into 
that very attractive—if slightly prolix—résawdé of his 
knowledge, observations, and specula‘ions, which we know 
under the title of “ The Cosmos.” And while he laboured 
assiduously to exercise his influence for the endowment 
of scientific institutions of all kinds, and the encourage- 
ment of learning and learned men, not onlyin Germany, 
but in every country where his reputation made his 
recommendations authoritative, he set his scientific 
brethren a striking example of patient, persevering in- 
dustry in trying to keep pace with the rapid progress of 
inquiry,and of hamblereagliness in renouncing old opinions 
whenever he found that they had beeg superseded by 
more correct views. 

To the English reader interested in tracing the progress 
of scientific and social development in Germany and 
other parts of the Continent during the close of the last 
and the first half of the present century, the ™ Life of A. 
von Humboldt, by Bruhns agd Lassell,” cannot fail to 
prove at once instructive and suggestive. 
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STIRLINGS “PHILOSOPHY OR LAW” 


Lectures on the Philosophy of Law. Together with 

Whewell and Hegel, and Hegel and Mr. W. R. Smith, 

a Vindication in a Physico-Mathematical regard. By 

James Hutchinson Stirling, F.R.CS, and LL.D. Edin. 

(London: Langmans, 1873 ) s 

HIS volume contains certain leetures on the Philo- 
sophy of Law, delivered to the Juridical Society of 
Edinburgh in November 1871, together rith a discussion 
of Hegel’s opinions concerning gravitation and the differ- 
ential calculus, Of the lectures we may say, that,if the 
members of the Juridical Society understood them, they 
must be much more clever than we profess to be. The 
first lecture ig an introduction to philosophy in general, 
that is, the philosophy of Hegel. It expounds the doc- 
trine of the #o¢ion, and discloses in the briefest possible 
space the “secret of Hegel” Mr. Stirling has already 
written a work of two substantial octavo volumes, entitled 
“The Secret of Hegel.” <A friend of the author being 
found reading it, and being asked what he thought of the 
“ Secret,” answered, “ Why, I think the author has kept 
it.” If then the secret cannot be disclosed in two volumes, 
how did Mr, Stirling hops to make it plain in a lecture 
occupying only fifteen printed pages? In reading this 
lecture we did not enjoy for a single moment the feeling 
of solid ground. We had an impression that we unger- 
stood what logic was until we met with the following 
passage :— 

“ Hegel’s system, as is now pretty well known, is con- 
tained tn three great spheres—the Science of Logic, the 
Phuiosohpy of Nature, and the Philosophy of Spirit. 
Here we see at once that what we have before us is the 
Notion, Logic is the universal ; Nature is the particular ; 
and Spirit is the singular. Logic, having developed into 
full dea, passes into Ld pelle as the particular, into 
externalisation as ext sation, ın Nature ; and Nature, 
rising and collec itself, through sphere after sphere, 
from externality i in the form of space, up to natural 








internality in the form of organic life, passes into the Soul, 
which is the first form of Sprit. The instrument of the 
evolution all along, we are to understand, is the Notion, 
in its three Moments ” (p. 15). 

So long as Hegel and his satellite Stirling kept to the 
notion and its three moments in the abstract, they are 
impregnable and unapproachable, like those fishes which 
are said to make the water muddy all arourid when ao 
enemy isnear. It was when Hegel ventured out of his 
own mists that he showed his extreme fallibility. Having 
applied his “ notion” to the theory of gravitation, he dis- 
covered that Newton was wrong in asserting the curve of 
motion of a gravitating particle to be any conic section. 

“ Hegels idea certainly is that the ellipse is a necessary 
outcome of the notion on this the stage of free motion 
according to the relations of time and space as moments, 
If planets do move in circles, or even if planets might 
move in circles, Hegel would here have to confess a 
failure. It would be his metaphysic that in that event 
would suffer, however, rather than his knowledge of 
physics. In the meantime, the face is that the curve of 
movement still remnins an ellipse, and Hegel so far is 
not in error” (p. 99). 

Now, inasmuch as the circle is only the extreme case 
of an ellipse possessing no eccentricity, it is just as likely 
that g planet would move in circle as in any one definite 
ellipse ; but astronomers could never discriminate with 
certainty between a circle and an ellipse of very slight 
eccentricity ; and so far Hegel escapes absolute conflict 
with fact. Unfortunately, however, it is known that cer- 
tain comets move in hyperbolic paths (see Chambers’ 
“ Handbook of Descriptive and Practical Astronomy,” p, 
203, 1861), and &s the ellipse is the necessary outcome of 
HegeYs notion, we think he must suffer both in his meta- 
physics and his physics, e 

In Mr. Stirling’s controversy with Mr. W. R. Smith 
concerning Hegel’s notion of the differential calculus, we 
also think that Hegel suffers. The critical statement of 
the necessary outcome of Hegel’s philesophy is as follows 
(p. 113) :— ; ° 

“ The limit of a qualitative relation is that in which it 
both is and is not, or, more accurately, that in which the 
quantum has disappeared, and there remains the relation 
only as qualitative relation of quantity.” 

Now thé"very essence of the differential calculus con- 
sists in the fact that quantities, although indefinitely 
decreasing, or vanishing, as the expression İs, preserve all 
their quantitative relations, Mr. Stirling says (p. 114) :-— 

£ What is called infinitely ¢é¢é/c is enly qualitative, and 
is neither little nor great, nor quantitative at all.” 

On the contrary, the very principle of the calculus is 
that infinitely little magnitudes are still comparatively 
little or great, and preserve all their quantitative relations, 
so that differential co-efficieats, or the ratios of such 
infinitesimals, are definite numbers. 

As Hegel’s “notion” here again comes into conflict 
with all that is best established in abstract mathematical 
science, we must decline to follow Mr. Stirling through 
his generally incompreheaosible vindications of Hegel. 
When Hegels philosophy breaks down so sadly at the 
slightest touch of fact, can we waste our own time, or that 
of our readers, with endeavouring to attach a meaning to 
pages of this kind of philosophy P— 

“The outside darshanung being viewed as the com- 
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tinsum, the regula may be yegarded: as the discretum ; anatomy” of the Blow-fly, a strictly anatomical work, 


but it were a conception, that of the continuum as 
made up of an infinite numberof discreta (regula) infi 
nitely small. Such continuum is but the exsuplificatton, 
See externalisation of the regula,” Gee 
II . Da Js 
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_ OUR BOOK SHELF , ; 
Funior Course of Practical Chemisiry, By H. E. Roscoe, 
B.A, F.R.S. &c., and Francis Jones. (London : Mac- 
` millan and Co.) 


THE work now before us represents the course of practical 
chemistry carried out by students entering the Owens 
College ratory. It commences with the preparation 
of the ordinary gases, which are, if anything, too shortly 
described ; and then proceeds to the subject of blowpi 
analysis and the preliminary examination of simple su 
stances, and afterwards to the reactions of metals, 
&c., and qualitative analysis itself The book does not 
deal in any way with theoretical chemistry, but the student 
is refi to Prof. Rescoe’s “Lessons in Elementary 
Chemistry” for any explanation of this kind. This, of 
course, necessitates a considerable amount of extra read- 
ing, more particularly in the earlier portions of the book, 
The course of qualitative analysis, and so forth, through 
` which the student has to pags, seems to’ be very similar 
to that which is now in use in most.of our laboratories. 
The various experiments, reactions, &c, are as a rule 
clearly described, but we notice one or two which would 
undoubtedly be better for some slight alteration and ad- 
dition ; thus, on p. 59, we find the following given as a 
method of testing for Baric sulphate :— Barium sulphate 
fused with Na, Co, and HCl added, yields BaCl, (flame 
coloration green), precipitated by SrSo, solution.” Now 
ye think that there is a strong probability*that a student 
proceeding as directed in the book would again form the 
original Banc sulphate, and he would raran obtain 
any precipitate with Strontic sulphate solution, and 
probably would not obtain the green colouration. The 
same method is also given for the detection of Strontic 
sulphate, Another instance in which we think that clear- 
ness has perhaps bæn sacrificed to brevity is in Table A, 
but with a t er at hand there need be little fear but 
that the student will eafily overcome such minor difficulties. 
In fact the book is written with the desire to aid the 
teacher in his work, and not to dispense with his ser- 
T ; in the former we think the book is very 


—_—— 


su but we do not believe that a student could well 
work through the book without such aid. J 

A number of well-selected questions is appended at the 
end of the book, They seem well adapted to test the 
student’s knowledge of his work, and will in this way con- 
siderably lighten the teachers labours. 


- We must also notdorget to mention in terms of high | 


praise the three short rules for the guidance of students, 
. which are appended by Prof. .Roscoe at the end of the 
Preta ann we hope that every student who works by 
this volume will lay them to'heart, and practise them 
with all rA 
The title of this book, “Junior Course,” &c. scarcely 
conveyed to our minds exactly what we have found the 
book to be. It is more advanced than we anticipated 
aùd yet, perhaps, it is not a thoroughly complete man 
of qualitative analysis, although nearly so; but we must 
still thank the authors for a clear and succinct little 
manual, which will no donbt prove very useful to both 
` teachers and students. 


The Philosophy of Evolution. An Actonian Prize 
Essay. By B.T. Lowne. (Van Voorst.) 

THe author of this short- sketch of the theory of evolu- 

tlon is already favourably known by his treatise on the 








abounding in detail, and not going beyond the region of 
fact. We can scarcely con him, however, on 
the success of his theoretical attempts, as many of them 
are but weakly and others lead to very unreason- 

able deductions. , y ; i 

In the discussion of the variations which, according ‘to 
the Darwinian hypothesis, give rise to, the development “ 
of new forms, Mr.. Lowne terms the greater tendency - 
possessed, as he states, by some animals, to vary,. 
ee ee others, rigidity ; an 

considers that these characters, ticity and rigidity, 
are capable of being eanemited from generation to 
generation like other hereditary characters, At first 
apia may appear highly probable, but to any one 
who considers the subject, it will be evident that it is 
based on an erroneous conception of the nature of that 
nipan employed, but stall i}-understood expression, 

riation, For the ption“ of the existence of a 
struggle, togethes with the concomitant “ Survival of the 
Fittest,” means that the ible variation in a particular 
advantageous direction is tending to a limit, or in other 
words, that the continuation of the struggle is, correlated 
with a tendency to the reduction to a minimum of the 
power to vary, far directly any advantageous tendency is 
developed, it is immediately run upon and exhausted. 

The chapter on nutrition contains more than-one pro- 
position open to criticism; the ftmction is ‘Incorrectly 
defined, and the ultimate destination of foods which is 
said to be in three directions, namely of nutrition, energy, 
and excretion, ds misleading. Bat it is in the expla- 
nation of the fi of the antlers of the Deer that a 
theory is given, which is not exceeded in rashness and 
lack of foundation by any lately put before the scientific 
world ; the following is a ske of the argument :— 
Herbivorous animals, specially ruminants, take into their . 

em a supepabundance of salines, the excess of which 

kidney is not sufficiently developed*to eliminate ; 
consequently, on am axiom laid down by Sir J. Paget 
(who would be one of the first to object to this abuse | 
of his words) that every part of the body may be looked 
upon as an excrétion to-every other pari 
complex organisms, this excess is got rid of by the 
deve ent of the antlers, which contain a large amount 
of calcium salt, and are shed every year: the females 
have no -horns, because in them the excess of salts is 
saper in the formation of the bones of their progeny. 
Such being the case, we do not know how Mr. Lowne 
explains the elimination of the salts in Cavicorn 
ruminants, and their non-developm@nt in the males of 
all other herbivorous animals. i 

We cannot agree with our author in his attempt to 
derive all the higher forms of animal life from aquatic 
ancestors, Upon this supposition he attempts to prove 
that the Penguins and Auks belong to the early type of 
birds, and that they show marked reptilian affinities, but 
as they do nothing of the kind, his endeavour imworse than 
feeble. We are quite unable to see how the view “ that the 
aquatié penguins belong to an early of birds has 
been materially strengthened of late by Professor Marsh's 
remarkable discovery of an Ichthyornid type of birds in 
the«Cretaceous shales of Kansas.” 

The elaborate markings of the flint shields of the 
Radiolaria and Diatomaces being somewhat like the 
curves which are produccd on the surface of a vibrating 
metal late, on which sand has been scattered, we are 
told that “nothing appears more probable than’ that 
similar points of vibration and rest exibt upon the surface 
of these shield-forming organisms, and that the excreted 
silica which forms their shields comes to rest at the nodal 


points.” This lanation is bold, to say the least, con- 
sidering the erent circumstances onder which the 
results are produced. Mr. Lowne should try to produce 


the curves or the vibrating metal plate under water. 
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Natural Theology being the subject for which this 
essay obtained a prize, some of its dogmas are shortly 
discussed. In answer to the statement that the hypo- 
thesis of a soul is objectionable “on the ground that it 1s 
not known to exist in nature, and cannot, therefore, be 
known to be capable of producing the effects ascribed to 
it,” it is shown “ that when the effects are such that they 
cannot be produced by any known cause, they must re- 
sult from an unknown cause or causes capable of produt- 
ing the effects ascribed to them.” However, in an earlier 
part of the work it is remarked that Mr. Darwin has 
done injustice to his theory by comparing it to the undu- 
latory theory of light, because the latter assumes the 
existence of an ether, which is an unknown agent. It is 
therefore to be inferred that the Darwinian hypothesis 
is on a better basis than that of the existence of a soul, 
from the perusal of an Actonian Prize essay |! 


Light Science for Leisume Hours. Second Series, Fami- 
lar Essays on Scientific Subjects Natural Phenomena, 
&c., with a Sketch of the Life of Mary Somerville. By 
Richard A. Proctor, B.A. Camb., Honorary Secretary 
of the Royal Astronomical Society, author of “The 
Sun,” “ Other Worlds,” “ Saturn,” “Essays on Astro- 
nomy,” “ The Orbs around Us,” &c. (Longmans, 1873.) 
THE essays in this volume have already appeared in 
various journals, Besides the life of Mrs. Somerville, the 
volume contains the following :—“ The coming Transit 
of Venus, and British Preparations for observing it 7 
“The Ever-widening World of the Stars ;” “ Movements 
in the Star-depths ;” “ The great Nebula in Orion ;” “ The 
Sun’s True Atmosphere ;* “Something Wrong with the 
Sun ;” an article occasioned by the intense heat of July 
last year; “ News from Herschel’s Planet ;” “The two 
Comets of the Year 1868 ;” “ Comets of Short Period ;” 
* The Gulf Stream,” “ Oceanic Circulation,” “ Addendum 
in Reply to Dr. C nter ;’ “Climate of Great Bntain ;” 
“ Low Barometer of the Antarctic Temperfite Zone.” 











LEITERS TO THE EDITOR 
[ The Editor wot hold himself responsible Yor opinions expressed 
by his > No motce is taken qf amonymons 
communications. | ° 
The Pay of Scientific Men 

It is unfortunately too true, as stated in your last week’s leading 
article, that whether the claims of men of Science in serving 
their country are generally acknowledged in the future must to 
a large extent dependeupon the men of Science themselves, I 
say unfortunately because, as a general rule, such claims, at least 
as far as pecuniary rewards go, could not be left in worse hands. 
I know so well how utterly repugnant it is to the feelings of all 
true and earnest workers In Science even to speak of such 
matters, however much they may be compelled to feel them 
sometimes, that they will be the last to force public attention to 
the question Though this may be a natural and honourable 
feelmg as far as each individual is concerned, I cannot help 
thinking that it is one which for the sake of the Saence they 

love, it is a duty to place, for the time at least, in abeyance, 
Very much has been said and written of late about the 4 En- 
dowment of Scientific Research.” I, for one, hold what you 
would probably consider rather heretical views on the subject, 
believing that the ‘‘ protesters ” against the report of the Com- 
mittee on the Organisation of Academical Study, as well as the 
writer of your recent arucles on the subject, are rather running 
the risk of losing a very substantial and comparatively easly 
attainable method of reaching the end we all have m vew, 
whilst so keenly pursuing a very shadowy ideal. I thmk that 
Scientific Research can be endowed taairertly, so effectually and 
at comparatively so little trouble in overcoming old prejudices, 
and all the various obstacles to radical changes of organisation 
which I need not specify, that this should be tho first object of all 


who have its promotion at hegrt. The far more difficult question of 
direct endowment will follow more appropriately and be carned out 
more efficiently when the body of educated scientific. men in the 
country is larger than it is now, and the public generally, espe- 
cially those in high places, have more appreciation of the claims 
of Science for its own sake. 

The educated men of Ssience in this country are still bot a 
handful; we want more, and there is but one way of obtaining 
them. Pay them better for their work, that it may be worth 
while for parents to allow their sogs of promise to teke up a 
scientific calling. What our Universities and to a certain extent 
our Government are now beginning to do to enconrage scientific 
education, vir, offering prizes, scholarships, and even fellowships 
is a delosion and a snare, unless followed up by something more 
substantial. 

There will never be wanting young minds ardent enough to 
commence the pursuit of Science for its own attractions, but it 
18 positive cruelty to lure them on by bribes further in a path 
which will only lead them to the edge of a precipice or into a 
morass of hopeless difficulties, To be supported in a scientific 
pursuit when young, is of very doubtfel advantage, if you are to 
find yourself landed in middle or old age, encompassed by all 
the stern 1ealities of life and all the needs engendered by our 
complicated social system, with only the miserable and preca- 
rous pittance now accorded even to some of the most able 
veterans of Science, It is this Which naturally and rightly dis- 
courages scientific research in this country ; and it is this which 
could to a large extent be so easily remedied. 

The urgent want is better paid appointments which can bs 
held by men of high scientific attalaments, more especially pro - 
fessorships at the Universities, I must confess that I am not 
one of those who think that a moderate amount of teaching work 
or even official duties of a senne nature is any hindrance to a 
life of healthy and genuine advancement of Science by onginal 
research, On the contrary, ‘they may be (if not overdone, as 
usually is the case in this country) ratheræn assistance ; but that 
is a long queshon which I need not discuss on the present occa. 
sion, 

As such appointments would probably only be given to those 
who had already shown evidence of theimabulty by their contri- 
butions to knowledge (and this will be more and more the case 
as the number of avaiable candidates increases, and public 
opinion forms itself in sach matters) the prospect of attalning one 
would be the greatest possible stimulus to scientific research in 
young men, Scholarships and Fellowships are valuable adjuncts 
to the traiming of such men, but nothing more, What I contend 
for us that if Science, as a profesmon, is to compete in its attrac- 
thon with other callings, as law, medicine, the civil services, to 
say nothing of trade, we must provide far more liberally than at 
present for the endowment of the lat er half of the lives of those 
that follow it That a man should beable to grow wealthy by 
Sclence is not asked for, probably not to be desired. The ad- 
vantages and pleasures of a life devoted to scientific pursuits are 
such that for myself (and probably most others would say the 
same) I would prefer them with a mmple competency—by which 
I mean sufficient to join freely in intellectual society and to give 
one’s children a good education—to the wealth of a milhonane 
acquired in any other way. 

But in the present condition of things Science does not even 
do this, at least for the branches with which I am best ac. 
quainted. Some pursuits, such as chemistry, which bear more 
directly on the arte and commerce, stand on a different fuoung ; 
but in biological Science I do not know of a position in the 
kingdom to which a man, however distinguished he may be in 
his subject, can aspire, in which he can live as I have descnbed, 
unless aided by independent means, 

To remedy this we want no new orgunisotions ; nothing, in 
act, bat the simplest and most intelligible change in the present 
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i staic of things. In the first place tho Government ought at once 


‘ 


to Increase the pay of all its scientific officers, such as the As 
tronomer Royal, the Director of Kew Gardens, and especially 
the Curators of the Bntsh Museum referred to m your 
article. , P 

Secondly, the Universities, as bodies specially interested in 
the advancement of learning, and having (at least inthe reyenues 
of the Colleges) immense resources at thear disposal which could 


. legitimately be devoted to such purposes, ought to lose no time 
- in largely increasing the n 


ber and the emoluments of their 
_ scientific professors, as has been so long and ably urged by the 
Rector of Lincoln College. 

Lastly, certain still more strictly scientific bodies, who have 
in their own hands the appomtment and pay of their fellow- 
workers, are especially conceraed in showing thelr appreciation 
of their services, as it may fair.y be taken as a standard by which 
the other cases may be judged. It is to find that in 
some of these bodies a liberal spirit is spontaneously showing 


. itself, as in the case of the one with which I have the advantage 


of being associated. The Council of the Zoological Society is 
another example, althonghseren here it takes time to shake off 
the narrow spirit of illiberality or economy which has so long 


hs prevailed in such matters. Wo think nothing (and very pro- 
- , perly) of paymg.a judge or a bishop 5,000/. a year, but a fifth 


part of that sum for a first-class scientific man still seams to many 
sa preposterous extravagance, ‘There are many societies which, 
being mainly supported by scientific men themselves, are unfortu- 
nately without the means of doling justice to their officers, how- 
ever much it might be their wish; but I cannot conclude with- 
oat referring to one body which I think really, might be expected 
„ tO set a better examplo—a body composed solely of scientific 
* men o! the highest character, who have the nearly uncontrolled 
use of a large sum of public-money to spend in carrying outa 
great scientific object; I mean the Meteorological Committee of 
the Royal Society, Whatever the committee may do personally 
in the way of suggestion and ghidafice, the real efficiency of the 
` operations cared out under their care must depend upon the 
chief executive sclentific officers, The committee, in fixlug the 


' proportion of the 10,000. annually placed at thelr dispo~al by 


- Parliament, which is @evoted to the remuneration of these 
officers, affurd, I am afraid, an illustration of what I stated in 
the beginning of this letter, that acientifis men are not the best 
fitted to take care of their interests or those of their clas. 
Eight hundred and four hundred a year respectively for the Land 
end Marine Superintendents of the depariments, are conmdered 
by the committee as sufficient remuneration for sachesesponsible 
posts, If « body of the first scientific men in the land think it 
is so, who can wonder that very unscientific Lords of the Trea- 
wary should be of the mmo mind. Doubtless it was with some 
fear of the same Lords 1n ther oyes, that the committes fixed the 
lowest po sible standard at'wnich they thought they coald get 
the work done. Happily for themselves and the country, they 
found competent amass wiling to undertake it ; buc from such 
a body a olfferent line of action might be expected ; they should 
lead, not fullow, the instincts of Chancellors of the Exchequer la 
such matters, If sclentific men are reluctant to speak on such 
toptos fur themsaives, the lovers of Scienco among men of in- 
fluence, wealth, and position, are the more bound to speak for 
them. g i 


_ Jaly at W. EL Frowrer 
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Habits of Ante 


Some months ago (vol, vi. pi 443) I sent you an extract from | 
k letter from Mr. Hague, a geologist :œidiag in Californie, who 
gave mo a very curious Acconnt of the ternfying effect on the 
other ants of the sight of a few which he had killed on one of 
thelr paths, Mr, Traherne Moggridge saw this account in 


, 


eas 
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| NATURE, and wrote to me that he had heard from a gentleman 
who hed lived in Australia that merely drawing a finger 
across the path deters ants from crossing the line é 
Mr. Moggridge tried this ‘experunent with some ants a 
Mentone wita similar efecte I therefore sent the letter to Mr. 
Hague, and asked him to obecrye whether Als ants wore 
by the smell left by the finger, or were really terrified by the 
of their dead and dying comrades. The®cas® appears 
carions, as I believe no one has ever observed an invertebrate 


animal realuing danger by seeing the corpses of a fellow species. 
It is indeed very, doubtful whether the higher animals can draw 


any such inferences from the sight ; bar I baleye that everyone 
who hes had experience, in trapping animals is convinced that 
individuals who have never baen caught learn that a trap is 


dangerous by seeing othors caught. 
Hero fullows Mr. Hague's letter, fally confirming his former 
statement, e CHARLES DARWIN 


“B a somewhat singular coincidence the first reappearance, 
aloce winter, of an ber bodies i ii chen hasan 
them occurred on the last note arrived,—that Is, 
ee ee a Then a few were observed 
about the tumbler at the middle of the shelf and the vase at the 


other end from whence they were first driven, h they 
all came neh cal te a A i Seal Geeee 


beneath the vase which they avaded. 
on Mr. M's I first tried making simple . 
finger marks on thew path ( antel is of marble) and found 


jurt the resul which ke decribes in his note, ns observed by 

at Mentone, thit is, no marked symptoms of fear, but a 
dislike to the spot and aa effort to avoid it around it, 
E apg a ale San 


“'T then killed several ants on the path, using 2 smooth stone 
or a piece of ivory, instead of my finger, to crush them. In-this 
case the ants approaching all turned back as before and with 
much greeter exhibition of fear than when the simple finger- 
marks was mad This I did repeatedly, The final result was 
the same as obtained last winter. They persisted in coming for 
a week or two, dunng Which I continued to kill them, and then 
they dsappoared aod we have seen none since, It would appear 
from this that : the taint of the band is sofficent to inm 
them back, the k of their fellows, with a gone or other 
material, prodaces the effects described in my firat note. This 
was made clear to meat that time from the behaviour of the 
ants the first day that I killed any, for on that occasion some of 

proaching the vase irom below, on reaching the u 
edge of ihe manti, perped over and dew back on wat 
a ean ie eases Cane 
a moment tried again at another and another point ae ue 
edge with the same resut in the end.’ @Morevver, those that 
toand themel ror among een dnd dying, went irom one 
ant to another in great haste and excuement, exhibiting 
the sigas of fright which I described. 

“I hardly hope that any will return again, but if they do, and 

Ee ae In PpO otoo iunlty I aiall. eder von: 400 aii takes on 


“Jaus D. Hague” 
San Fame, Ji June 26 





Fertilisation of Viola tricolor and V. comuta 


ALLOW me to thank Mr, Kitchener for his correction of m 

. What I object to ia the word " be~ ” ty the ; 
com ion of sylla which I should have thought would be 
offensive to an ears, whether scientific or not. The word 
polen, ued as a verb, ou be re from ih aod 





exact m 


See ermana Be Donat P have go ith io dipala “dust” as 
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point out that in its whole structure the flower seems rather 
adapted for cross-impregnation by larger and that at 
least admo vaneties are attractive to humble-bees, On this view, 
the opening between the two lower anthers, described by Mr. 
Kitchener, 1s necessary for the escape of the pollen, which falls, 
according to Hildebrand, without ‘the help of insects, into the 
beneath, where it is held by the lining hairs until removed 
Ei ecas Besides humble-bees, I have seen the small cabbago 
butterfly (Pieris rpa) sucking the flowers of a cultivated pansy. 
With to V. cernssa, besides the absence of the black 
mark on the style, mentioned by Mr. Kitchener, which is not 


uni present in V. tricolor, it differs from the latter in the 
umform sire of the unvariegated, pale blue, or white flowers, the 
somewhat looser dispontion of the petals, the great length of the 


spur, and the sweetness of the flowers qt night, all characters 
leading to the belief that it is, in fact, a pansy (if I may use the 
word ina sub-generic sense), adapted to uniform conditions of life, 
and to fertilisation by Voctuide. A comparison of the present 
condition of two beds of species in our garden, in connection 
with then surroundings, helps to s then this belief, of the 
practical truth of which I have been able to” satisfy myself by 
the capture of Cucu/ha smbranca in the act of sucking the 
flowers. One of these beds, in an part of the garden 
little frequented by moths (as I can testify from long experience), 
still displays a profnsion of blossoms in all their virgin beanty, 
with only a few small capsules among them ; en the other, ın a 
sheltered nook, an old farounte ‘‘ mothing-ground,” the flowers 
are mostly past their prime, andaa great number of well-filled 
capsules arefalready formed. By day I have seen the flowers 
visited by a few humble-bees, which seemed to have diffical 
in reaching the nectar, and by the meadow,butterfly (Hipparchia 
Jentra). Hosts of small flies ran over the petals m bright sun- 
shme, but rarely attempt to enter the nectary, anfl I have never 
seen such an attempt succeed. A remarkably long-beaked fly 
which I watched feedmg on the pollen, as it repeatedly Inserted 
and withdrew its proboscis, must probably have left some of the 
flower's own pollen on the W. E Harr 
Kildeiry, Co, Donegal, June 22 . 





s 
Spots on the Cherry-lgurel 


CAN any of your readers tell me of what use to the plants are 
the small spots—glands I sup n the back of the laurel- 
leaf near the bottom of the nb? Sometimes there are two paus, 
sometimes one P but no leaves seem to be without them. They 
are most apparent in the young Icaves. They evidently contem 
sometbing delectable to the bees, which frequent the laurels very 
much this year, and always fly to these ts upon the leaves; 
and the microscope shows a drop of liq 1J. M. H. 

Sidmouth 


Your conespondent means, I suppose, the cherry-lamel. 
His observation 18 quite Gonect ; such glands are to be found In 
similar situations on other leaves. I know of no explanation of 
thelr purpose or ongi W. T. THISELTON DYER 

Turnham Green, July 10 


Halomitra 

THERE is a singular morphological coincidence between the 
specimen of OMB itolites temussunus Carpenter, figured on p91 
of “The Depths of the Sea,” and seweral i waich I 
have seen of the corallom of a species of the Fungia group, 
cnus Halomi(ra Dans. The Orditolites bas the appearance of 
faving been developed on a nucleus formed by a fustuin ofa 
former specimen. The outer ngs aro al er unconft 
with those of the truncated segment com the nuclens ; and 
it is somewhat Interesting to notice, as illustrated by the figure 
in Prof. Wyville Thomson’s work, how the growth of the 
Foreminifer, at the corners and advancing per salins 
at the excavated sides, has shaped itself towards the completion 
of its normal dise-Itke form. 

Anap co isely simular has come under notice in 
the corallum of Halomitra. Two specimens in the Free Poblic 
Museum, Liverpool, from the Solomon Islands, exhibit this 
pecullanty, and of about eight or ten other specimens seen by 
myself I cannot recollect moire than one in which the } 
frustum of. a former corallum, constituting an unconformabie 
nucleus, did not distinctly appear. ° 

In a single case the presumption would be altogether in favour 











of attributing the peculiaity to an accidental fracture of a former 
corallam ; but its frequent occurrence that It may be 
worth while to inquire into the posnbiltty of spontaneous fission 
taking place in the adult Halomitra, Some of the Fnygida are 
said to possess powers of limited locomotion. It is quite con- 
ceivable that 2 t extension of size in the coral might interfere 
with its mobilety and render division advan That the 
Zoantharlan Actinozoa are able to 1¢e-absorb solid portions of 
thelr coralla is variously illustrated, no example more 
fanfiliar than that of the young of several species of Fungia, 
which are attached to the under siddof the parent polype es 
prong iek of cænenchyme, which is subsequently absor 
and are liberated. 

Hxnay H. HIGGINS 


od 


Periodicity of Rainfall 


I HAVE observed ig recent numbers of NATURE a discusion 
upon the subject of the Periodicity of Rainfall, and its connection 
with mapom, aod I hoped by an examination of the Rainfall 
Returns o uland (Barbados), which I have collected for 
30 years, 1843 to 1872, to have been able to confirm the theory 
broached by Mr. Meldrum and Mr. N. Lockyer, which uw 30 
interesting m itself, and might leed to sach important results. 
But ing that sun-spots affect all parts of the globe equally, 
and that periodiaty prevails in all alike, the expenence of Bar- 
bados is oppow-d to the theory, and I am led to the conclusion 
that it was “ chance alone” that led to the coincidences noticed 
by Mr. Symons in his letter published in vol, vin. p. 143. 

In ghe following calculation I state the years separately in 
order to show that not only the tnenmal and quinquennul 
averages, but the individual years, contradict the theory. Iam 
able to furnish six perlods—three of maximum and three of 
minimum sun-spots, Of the triennial averages two of each show 
an absolute equality ; in the third the rainfall is in on opposite 
proportion to the sunspots. The quinquennial averages do not 
materially distarb those results As regards individual years, 
the rainfall was much ebore the average in two of the minimum 
sun-spot years ; was above it only in one of the maximum 
sun-apot years; in the second it was an a ; in the thud 
it was excesmvely below it. The average gf the island for 25 
years, from 1847 to 1871, is 57 74 ımches, based upon the mein 
of 3 stations in 1843, and increasing to 141 in 1871. 


Yearl A of A oof 
Rani “gyeare 3 yours 
f 43 45310 @ 
Minimum 1844 7445 e5456 
45 43 91 
46 65 82 
Maximum I 3°77 54°86 59°67 
4 2 
= 50 74 
54 5088 . 
. 5 7731! 
Minimum 185 fis 62°23 56°56 
5 go 
5 45°22 s 
58 45'232 
59 50'22 
Manmum 1860 57°91 6198 5809 
61 7382 
62 59°27 
6 68 
6b 2 
Minimum 1867 ‘93 58°07 58°27 
3 68 60 
69 aha 
69 ‘52 
70 ‘17 
Meximum 1871 41°46 50 00 52°71 
72 39 
73 5'00 


I hive ventaired to estimate the rmnfall of the present year 
with much confidence upon t o date given in the accompanymg 
noc: with which I need not trouble your readers 

Barbados Rawson W, RAWSON 
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NOTES PROM THE " CHALLENGER a 
= IV. 

OX SRA the 15th of A before going into the 
harbour of St. Thomas, a soun 

fathoms off the island of Somb 

brought up by the sounding machine was globi- 

gerina mud largely, mixed with broken ells chiefiy 

_ those of pteropods. The dredge was put over early, and 

veered to 1009 fathoms, At noon it was hauled up half 

LA . 


` 


The bottom 


~ i 


. 





3 


Tio, reAstacna Zaleacus, y W.-3. + 


"filled with calcareous ooze. It was again sent down, and 


brought up early in the afternoon with a like freight. 

These dredgin gings, which we did not regard gs entering-into 
the regales work of the sections, but which were only 
undertaken to give us a general idea of the deep-water 
fauna of the West Indian province, may be taken in con- 
nection with one or two hauls taken with the same objsct 
and under the same circumstances, 
equal depth on the 25th of March, after leaving St 


NATURE 


was taken İn 450. 
nt 





in waters of nearly, 


| Fuly 24, 18.73 


Thomas. The careful examination of this zone, between- 
300 and 1,200 fathoms among the West Indian Islands, 
will undoubtedly add enormously.to x sical knowledge. ~ 
The objects of the present ion do not, of course, ' 
include a detailed lavenipenon of this kind, which must» 
be done quietly in a steamer, by some one on the 
spot, and will require the patient work of several 





ven the few hauls of the dredge which we badat in our . 

dwer to make, brought to light a number of new and 

interesting forms, representing neariv all the in- 

he groups. A thorough investigation of the belt 
must yield a wonderful ay $ 

on the 15th we got several nges 

oe Herc exactinellide, very clossly allied to ` 


In those dredgin 
belonging to athe 





° Foo. s —Selonica Varispins, A Ag. 


those which we had previously met with in moderately 
deep water oft the coast of Portu showing that the 
distribution of this remarkable order.in deep water is 
very wide. Several stony corals occurred, bat of all 
these, with the exception of a species of Stylaster, which 
at ee ae a a 
on a subsequent occasion, The Stylaster 
closely with the descri npon and figure Lee by Pourtal 
of S. complanatus. only marked difference is that 
the primary and secondary septa do not unite to the’ same 
extent as shown in the figure. 

In this dredging two very interesting crustaceans 
occurred, both nging to the decapod pe eee 


’ 


, 
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and both participating in a si deficiency, the total 
absence of eyes. One of these been referred by Dr, 
v. Willemoes-Suhm to his genus Deidamia. It 

with the species described in my former report in al its 
leiding characters, although certain marked differences 
must lead to a slight modification of the characters of the 
genus as formerly defined In Deidamia Leplodactyla 
all the five pmirs of ambulatory legs bear chelæ, while it 
is a character of the typical Astacide that chelæ art 
present on three pairs only. In the new species there are 
chel# on four pairs of the ambulatory legs, the fifth pair 
ending in simple curved claws. The two species agree 
with one another, and with Aséacws, in possessing a 
lamellar appendage at the base of the outer antenom, 
and with this they have the flattened cara of 
\Palinurus, These characters have not been hitherto 
observed in combination, and their so occurring seems 
to be a more valuable gegeric character than the variable 
one of the form of the limbs. Te character of this 
genus will now stand thus :— $ 
| Deidamia.—Cephalothorax flattened, with a com- 
pressed free lateral margin. A lamellar appendage at 


base of each of the outer antenna. Swimmerets, consist- 
ing of three jgjnts with two palpi. No trace of eyes or of 
eyestalks. 

D. leptodactyla v. W.-S.—All the ambulatory® feet 
bearing chelæ. ' 

D. cructfer v. W.-S.—Four pairs of the ambulatory 
feet bearing chelæ. ° 

As ın D. fepiodacty/a, not only are the ae and eye- 
stalks absent, but there is no indication of a space for 
their accommodation in the position in which eyes are 
normally developed, 

Deidamia crncifer certainly differs widely in general 
appearance from the recent Astacide, at the end of which 
family we should, however, be inclined to place it for the 

resent. It has avery close resemblance to some fossil 
forbs, cularly the varying species of the us Eryon. 
It has already remarked that Deidara, in its flat- 
tened cephalothorax, approaches the Palnuridæ ; in all 
the living members of that family, however, the frst pair 
of legs are monodactylous, while in Deidamia they are 








didactylous. The fossil genus Æryon forms an exception 
in this particular among Palinurids, with which it has 
hitherto been arranged, and has the first pair of limbs 
didactylous, as in Dezdamia, It has not yet been ascer- 
tained whether Zryox has a lamellar appendage at the 
base of the outer antenna, If this appendage be absent, 
there is probably scarcely sufficieat ground for separating 
Daidamia generically from Aryon. It is very likely that 
when the recent deep-sea forms near the A tacidæ and 
Palinuride come to be carefully correlated with the cre- 
taceous and Jurassic species, M may be necessary to 
establish an additional family. 

The second crustacean, alough having little of the 
facies of the typical 4s/acz, presents apparently no charac- 
ters of sufficient value to warrant its separation from that 
genus. 

Astacus saleucus, v. W.-S. (Fig. 2), with its long com- 
pressed cephalothbrax, flattened abdomen and unequal 
chelæ, has at first sight somewhat the appearance of a 
Catianassa, 

The total length of the animal is 120 mm; tho 
cephalothorax, 50, and the abdomen, ‘60 mm. The 





(Fra. 4.—~Hyaloneme (Lower surface), 


carapace is hard, and firm, though only slightly calcified. 
It is greatly compressed laterally, rising into a high arch. 
It terminates in front in a slender spiny rostrum, 8 
mm, in length. The rostrum is covered with a thick 


felting of hair, which extends backwards, forming two 
harv triangles on the anterior part of the cephalothorax 
In front of the carapace, between its anterior and upper 
edge and the insertions of the antenna, in the position of 
the eyes in such forms as Astacus fluviatilis, there are 
two round vacant spaces which look as if the eyestalks 
and eyes had been carefully extirpated and the ee 
they occupled closed with a chitinous membrane. The 
lamellar appendage of the outer antenns has teeth along 
its inner border, It extends to the midale of the second 
basal segme it of the antenna, which is remarkably long. 
The flagella of the outer antennæ are 130 mm. in leng 
The inner antenna originate in a line with the outer. 
The funiculus is shorter, and the flagella, which are equal 
in length, are much shorter than those of the outer 
antenne, 





Wa TYRE: 


[Fly 24, 1873 





248 
pam, EF of the ihouth are normal. The three fist 
dinbulatory legs are terminated chelæ, thé 
bear recurved claws, and the fifth abortive 


fa cliws. The chele of the first pair 
legs afe y “developed, particularly 
chel; which is double the length ‘of the left, 
d with its~formi ae epee fanges of long spines alon 
E ihnet Border of each claw reproduces on a quail 
Scale the jaws, of ey Gangetic gavia. The last, 


of 


ba gra of thé i Js nòt covered by the carapace” 
bit is in mov © conndetion with it.» The fit ent* 
of the abdomen is very small, dnd the segmen mally 
filtrease tp to thè fourth, which the fifth an eh equal 
tt site. è ominal., segments are flattened oo 
above downwards, The telson is and 
bines with the two pairs of caudal appe which 
‘até wid expanded laterally to gorm caudal 
fin, The dorsal sx surfaces of the seeond, and fourth 


abdotninal segments, and the margin of e tail, are 
thickly covered with woolly hair, The individual being a 
file, ihe wee pce of swimmerets consistoflong slender ap- 
pagn, an succeeding pairs have one strong, 
otes fol are stiches two palpi fringed 

with, . There is some resemblance between thi 
_ form and Callianassa, but in this genus the lamellar 
appendage to the outer antenna is absent. There are 
four pairs of limbs with chele instead of three, and the 
carapace is soft. 
To the genus Astacus, iievefons with which it has all cha- 
racters in common except. the great development of the 
right chela and the total absence of eyes—neither charac- 


- ters af generic value—the present species must be referred. 
4. Zalescus, n. sp. (Fig, 1). 

Rostrum spiny, ted. Lamellar appendage of 

the outer antennæ g tò the middle of the second 


joint of the funiculus: Chèlæ ot three paises of ambulatory 


feet, | Cp op the first pair oe but unequally dere- 
eens orax very much compressed laterally, 
eratika afd &és%ntirely wan 

On Suidiy; March 16, we an ored in the Gregaria 
Channel, at. the entrance of the harbour of Charlotte 
Amalia, We en a om very Piesant days at St. 
Thomas, som the civilians of our party enjoying 
greatly their énce of life and scenery within 
the tropics. the Danish Governor, recelved 


bit ran hospitality, He is a naval 


investigations, and 
his Aide-de- Camp, fa on ee heii dai worked 
out the plan e ey with card, and was other- 
wise setae eo with its patura] history. 
- The natural history of the island of St “Thomas is 
tolerably well known, and large collections of its fauna 
and flora have been sent home fiom tin time to time by very 
competent naturalists to thé euh at Copen 
ve e present occgsion our time was much too limited 
to attempt to make collectio so the naturalists 
contented themselves with a little w water dredging, 
and such a general pled of the island and shores as 
might familiarise them with the more characteristic forms 
edere, and the Canaries although gradually aA 
Madeira, e es, althoug! yas 
g more tropical character, maintain the most intimate 
. relations in natural products with the south of Euro A 
Tropical America e ing is changed, and it 
- littla time to become familar with new P Ee 
whom one has hitherto kn if he has known them at 
all, only from descriptions or res, or at best mummied 
or pickled, or oth in inad effigy. Ophiurideas 
are: particularly plentiful at St. Thomas, and we made 
sed ane collections of these, icularly of the many large 
r characteristic West Indian species of the genus 


eor March we left the harbour of Charlotte 
Amalia and 


man, and was 


proceeded with a light north-easterly breeze | :imdge 








towards “the Culebra 
sounded in 62 
free from sh 

otherwise mý 


passige. E EEE 
fathoms, The ooze was closér and mote 
and coral than in the former haul, but 

the same character. This time the 


the ‘right?! dredge came up about half fall, ad on sifting its con- 


tents man interes additions were made to our collec- 
Here we met for the first time i TE oe 
ctindid, RAssocrinus lofoteusis, for w. te 
penn the dutlook since the begifning of the bes 
ald Sdlsaia v which ,we now recognise as a 
va bie! djstributed abitant of the deeper water. 
t little urchin (Fig. 2) is about 10mm. in 


ane “the test. -If resembles in general appearance - 


young specimens of Cidarts Aystriz. The ambulacral 
zones are narrow, the interambulacral corréspondingly 
wide, and botit are furnished with double rows of flat, 


gern gn secondary iia "þeđutif striated in 
purple an i a along the’ middle line, from 


P hich they hepi on either sidå The py : 


tubercles are large, imperforate, and distinctly cren 


, 


Some of the er of the spines are 50mm. in 
length, ‘8mm, diameter, and cylindrical, ually’ 
ta towards the point. They are fluted and serrated 


along the ridgeqg with sharp prickles. The spines in all 
the s ens we have dredged are very uniform; some 

ae aay curved, but they scarcely agree with the de- 
scription given OY Prof. A. Agassiz, from a young speci- 
men, of “of all shapes.” The spines round the 
mouth are short, some of them slightly, flattened and 

ly denti 

tee, corals Tineke; abundant in individuals were 
all deep-water forms. have been examined by Mr. 
Moseley, who réfers, the majority to species which have 
been described by M. de Pourtalés* from the Straits of 


Flonida. 

Two exam es of the sponge-body of 2 handsome 
Hyalonema Were mfted out of the coral nud. Unfortu- 
nately in both cases,the sponge had been torn from the 
central coil, and the absence of the coil might have thrown 
some little doubt upon the form and mode of finish of the 
complete seal ot that it was extremely fortunate that a 
youn cini of the same species about 40 mm. in 

wee caught i in the tangles quite pérfect, 

Hyalonema loxeres, new species, resembles cl 
other known species H. /urifanicum and H. siebo 
general appearance and in the arrangement of its a 
A more or less fannel-shaped sponge presents two sur- 
faces covered with a aE of different patterns formed 
by varying arrangements of large@fine rnyed spicules, 
The upper concave surface shows a number of oscular 
openings irregularly arranged, and the lower surface a 


me 


more uniform network of pores, some of which seem to- 


be arae ana ave yf anr a ae 

The central axis o. onge is clo: warped into 
the upper of a coil of long and strong i dal sas 
which, as in. the other species, serve to an 
in the soft mud. Both of the species aia ke hate f the 
spong® more flattened and expanded than it is in Æ. msi- 
tanicumt, In one of them it is ti neatly flat (Fig. mie, 3) , forming 
a reniform cake-like expansion 80 mm. in | y 70mm, 
in width, and about 8mm. in thickness. * aie upper or 
oscular surface is covered by an exceedingly close net- 
work with groups of large ee ee at nearly equal inter- 
vals. It is slightly raised in the centre. The central 
elevation is followed by a slight.depression, and the upper 
wall then passes out nearly horizontally to a sharp perl- 
pheral edge fringed with long delicate spicules, each 
consisting of a slender central s with. a cross of four 
short transverse processes in the centre. The outer half 


‘of the central axis is delicately feathered. The lower 
‘surface of the sponge (Fig. 4) is protected by a singularly 


fee of the Museum of 
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elegant net-work of sarcode with wide oval and round 
meshes radiating irregularly from a central point. The 
membrane is traversed by irregularly radiating ridges 
of firmer substance, which unite in the centre in a 
projecung boss at the point where, in this specimen, the 
glass-rope” has unfortunately been torn out. 

WYVILLE THOMSON | 

(To bs continued.) . 





THE ANCESTRY OF INSECTS 


ITHIN a very few days after my last frticle on the 
* Origin and Metamorphoses of Insects ” appeared 
la NATURE, I received from Mr. Packard a memoir,* 
under the above title, in which he developes his latest 
views on the same subject; and I am happy to find 
that his views do not differ so much from mine as 
I had supposed. He Igys great stress, as is natural, 
on the larval forms, “If we compase,” he says, “ these 
early st of mites and myriopods, and those of the 
true six-footed insects, as in the larval Melog, Cicada, 
Thrips, and Dragon-fly, we shall see quite plainly that 
they all share 2 common form. What does this mean? 
To the systematist who concerns himself with the classi- 
fication of the myriads of different insectS now living, it 
is a relief to find that all can be reduced to the compara- 
tively simple forms sketched above. It is to him a proof 
of the unity of organi»ation pervading the world of insects. 
He sees how Nature, seizing upon this archetypal form 
has, by simple modttications of parts here and there, by 
the addition of wings and other organs wanting in these 
simple creatures, rung numberless changes in this elemen- 
talform” And again (p. 151), “Going back to the larval 
period, and studying the insect in the egg, we find that 
nearly all the insects yet observed agree most strikingly 
in their mode of growth, so that, for instance, the earlier 
stages of the germ of a bee, fly, or beetle, bedr a remark- 
able resemblance to each other, and suggest sgain, more 
forcibly than when we examine the larval condition, that 
a common design or pattern pervades all.” 

He distinguishes, as in his previous writings (p. 175), 
two principal types of larvae :— 

“There are two forms of insectean larve which, are 
pretty constant. One we call leptiform, from its general 
resemblance to the larvæ of the mites (Leptus). The larvee 

` of all the Neuroptera, except those of the Phryganeids 
and Panorpidee (which are cylindrical, and resemble cater- 
pillars), are more or less lepuform, 1.4., have a flattened 
or oval body, with longsthoracic legs, Such are the larvee 
of the Orthoptera and Hemiptera, and the Coleoptera 
except the Curculionidee ; arpa the Cerambycide and 
uprestidæ, which approach the maggot-like form of the 
larvæ of weevils), On the other hand, taking the cater- 
pular or bee larvæ, with their cylindrical fleshy bodies, in 
most respects typical of larval forms of the Hymenoptera, 
Lepidoptera, and Diptera, as the type of the eruciform 
larva,” &c > 

At first sight it would appear that Mr. Packard’s eon- 
clusions differ widely from those which I have advocated, 
He rejects, lndeed, the suggestion made by Haeckel that 
the “ common stem form of all Tracheata” may be found 
in “Zoeaform Crustacea.” It is evident, he says (p. 159), 
that “the Leptus fundamentally differs from the Nauplius 
and begins lıfe on a higher plane. We reject, therefore, 
the crustacean origin of the insects.” And elsewhere 
“we find through the researches of Messrs. Hartt and 
Scudder that there were highly-developed insects, such as 
may-flies, grasshoppers, &c., in the Devonian rocks of 
New Brunswick, leading us to alte the discovery of 
low insects even in the Upper Silurian rocks. At any 
rate this discovery pushes back the origin of insects 
beyond a time when there were true Zočæ, as the shrimps 


x “Oar Ci “by A. 8, ; 
iede enet Onur Common Insects,” by A. 3, Packard, fun. 








and other allies are not actually known to exist so far 
back as the Silurian, not having as yet been found below 
the coal-measures.” 

But then he observes that the “larvae of the earliest 
insects were probably leptiform, and the eruciforn con- 
dition is consequently an acquired one, as suggested by 
Fritz Mullem” Agam, “for reasons which we will not 

use here to discuss, we have always regarded the eruci- 
orm type of larva as the highest. That it is the result 
of degradation from the Leptus or Campodea form, we 
Menin pa unwilling to admit.” And once more, “ The 
Caterpillar is a later production than the young, wingless 
Cockroach” = 7 P o 

Mr. Packard had already expressed these opinions else- 
where, and as I have on the contrary suggested that the - 
grublike, or Lindia-forms were the first to come into exist- 
ence, then the Tardjgrade-form, and lastly, the Campodea- 
form, I had supposed that our views were in direct opposi- 
tion to oneanother: but I am glad to find from other pass- 
ages that after all there is not so much dfference as these 
passages would seem to indicate, I cannot, indeed, agiee 
with him in his classification of Ingect larve; he ranks 
the Caterpillars with the grubs and maggots of Bees and 
Flies, as a class for which he proposes the term “ eruci- 
form” in opposition to the “leptiform ” larve of Orthop- 
tera, Hemiptera, and most Coleoptera. It seems to me, 
on the contrary, that the two t groups are the 
Hexa or Campodea-form, and the Bes grublike 
type, which I have proposed to call the Lindia-form. At 
the first glance, no doubt, the heavy sluggish Caterpillar 
seems to have more ın common with the grub of a 
Bee than with the active larvae of Coleoptera. The dif 
ference, however, is one of habit, not of type. 

As regards the ancestral forms of Insects, Mr. Packard 
considera that “while the Poduras (p. 154) may be said to 
form a specialised type, the Bnstle-tauls (Lepisma, Ma- 
chilis, Nicolitea, and Caspodea) are, as we have seen, 
much more bighly organised, and form a generalised or 
comprehensive type. They resemble,"in their general 
form, the larva of Ephemends, and perhaps more closely 
the immature Perla, and also the wingless Cockroaches, 
Now such forms as these Thysanura, together with the 
mites and singular Pauropus, we cannogavoid suspecting 
to have been among the earliest to appear upon the 
earth; and putting together the facts, first, of their low 
organisation, secondly, of their comprehensive structure, 
resembling the larvee of other insects, and thirdly, of 
thei probable great antiquity, we naturally look to them 
as being related in form to what we may conceive to have 
been the anwestor of the class of insects, Not that the 
animals mentioned above were the actual ancestors, but 
that certain insects bearing a greater refemblance to 
them than any others with which we are acquainted, and 
belonging possibly to families and orders now extinct were 
the prototypes and progenitors of the insects now known.” 

As the probable origin of this Leptus form, 
Mr. Packard’s views are expressed in the following pas- 
sage (p. 169) :—“ While the Crustacea may have resulted 
from a series of prototypes leading up from the Rotifers, 
it is barely possible that one of these creatures may have 
given rise to a form resulting in two series of beings, one 
leading to the Leptus form, the other to the Nauplius. 
For the true Annelides (Chettopods) are too circumscnbed 
and homogeneous a group to allow us to look to them for 
the ancestral forms of insects. But that the insects may 
have descended from some low worms is not improbable, 
when we reflect that the Syllis and allied genera of Anne- 
lides bear appendages consisting of numerous joints ; 
indeed, the strange Duyardinla rotifera, figured by 
Quatrefages, in its general form is remarkably like the 
larva of Chloeon.” - . 

Moreover, though Mr. Packard says that “the caterpillar 
ig a later production than the young wingless, cock- 
roach,” he elsewhere (p. 182) says, “it is evident that inthe 


” tive and how far it isd 


i -existing types of insects haye gradually 
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yomg sshoppers the metamorphoses have been passed 
e PA speaks EA while the bee larva is 
almost onic in its build.” . Packard admits then 


that theoretically the Orthoptera do pass through trans- 
formations simi to those of metamorphic insects; 
though, while bees are hatched in an early larval, “al- 
most embyonic” condition, Orthoptera pass through 
these early rapidly, and within the egg. 

Mr. Pac then derives the various groups of Insecta 
as I do from ancestors pore or less resembling the hexa- 

larvee of Neuroptera, &c, ; these from a more acari- 
„torm type ; and these again from lower, more vermiform 
ancestors, 

That the Lindia-type larvee of Diptera are of more 
recent origin than the Canipodea-form larvae of Neurop- 
tera of course I admit, because the paleontological evi- 
dence seems to show that the Neusoptera are a more 
ancient group than the Diptera ; but I am not the less of 
opinion that the Lindia type itself is more ancient then 
the Neuropterous. 

How far the form of any given existing larva is adap- 

itary, is a comparatively minor, 
‘though interesting question, and Iam glad to find that 
there is less difference of opinion than I had supposed 
between Mr. Packard and m as to the various stages 

- through which in the long of geological ages the 

been evolved. 

Š JOEN Lupapcr 





“NOTES ON THE HONEY-MAKING ANT OF 
- TEXAS AND NEW MEXICO* 

HE natural hi of this very curious species (Afyr- 

ntecocysins maxicanus Westwood) is so little known, 

that the preservation of every fact connected with its 

economy becomes a matter of considerable scientific im- 

ce, and the following observations, gleaned from 

pt. W. B. Fleeson of this city, who has recently had 

an opportunity ofstudying the ants in their native haunts, 

may, it'is hoped, be not without interest. 

The community a to consist of three distinct 
kinds of ants, pro of two separate era, whose 
offices in the gengral order of the nest would seem to be 
entirely apart from each other, and who perform the 
labour allotted to ehem without the least encroachment 
upon the duties of their fellows. The larger number of 
individuals consist of yellow worker ants of two kinds, 
one of which, of a pale golden yellow celour, about one- 
third ofan inch in len acts as nurses and feeders of 
the honey-making kind, who dọ not quit theġaterior of the 
re “their sole ee being, apparently, to elaborate a 

- kind of honey, which they are said to dis into pre- 
pared receptacles, and which constitutes the food of the 
entire population. In these honey-seeking workers the 
abdomen is distended into a , globose, bladder-like 
form, about the size of a pea.” The third variety of ant 
is-much larger, black in colour, and with very formidable 
mandibles. For the purpose of better understandmg the 
doings of this strange community, we will designate them 
as follows :— 

No, 1.—Yellow workers ; nurse and feeders. 

No. 2.—Yellow workers ; honey-makers. 

No. 3.—Black workers ; guards and purveyors. 

The site chosen for the nest is usually some sandy soil 
in the neighbourhood of shrubs and flowers, and the space 
occupied is about from four to five feet square, Unlike 
the nests of most other ants, however, the surface of the 
soil is usually undisturbed, and but for the presence of the 


insects themselves, presents ia very different appearance” 


from the ordinary ae the ground having been 
subjected to no disturbance, an not pulverised and ren- 
dered loose as is the case with the meee of species. 

‘The black workers (No. 3) surround the nest as guard 


* Henry Kedwards, Californian Acadamy of Sciences, Communtoated 
by Me. Chate Darwin, FS £ 
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or sentinels, and are álways in a state of' 


activity 
They form two lines of defence, moring erent ways, 
their march always being along three sides of a ‘square, 


one column moviag from the south-east to the south-west 
corners of the fortification, while the other proceeds in the 

posite direction. In most of the nests examined by 
Contain Fleeson, the direction of the nest was usually 

wards the north; the east, west and @orthern sides 

eing surrounded by the soldiers, while the southern por- 
tion was left open and undefended. In case of any enemy 
boproa sting me encampment, a number of the guards 
leave their station in the line and sally forth to face the 
intruder, raising themselves upon their hind tarsi, and 
moving their somewhat formidable mandibles to and fro 
asif in defiance of their foe. Spiders, wasps, beetles, 
and other insects aré, if they come too near to the hive 
attacked by them in the most merciless 
dead body of the’ vanquishedgis speedily removed from 
the neighbourhpodef the nest, the conquerors marching 
back to resume their places inthe line of. defence, their 


Gece. Scared ck 
semmoni es 








object in the destruction of other insects being the 
protection ‘of their encampment, and not’ the ob- 
taining of food. While one sectiongof the black 
workers is thus engaged as sentinels, another and still 
numerous division will be found busily employed 
in entering the quadrangle by a diagonal line bearing 
north-east, and carrying in their mouths flowers and frag- 
foents of aromatic leaves which they deposit in the centre 
of the square. A reference to the accompanying sketch 
will give a more clear understanding of their course ; 
the dotted line a representing the path ‘of this latter 
section, while the mound of flowers and leaves is marked 
c If the line g be followed in a south-west direction, 
it will be found to lead to the trees and shrubs upon 
which another division of the black workcrs is senle, 
engaged in biting off the petals and leaves to be collec 
and conveyed to the nest by their assistants below. On 
the west side of the encampment is a hole marked g 
leading down to the interior of the nest, which is probably 
chiefly intended for the introduction 
any 


manner, and the- 


air, as in case of ' 
carrying their loads into.it, they imme- 
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diately emerge and bear them to the common heap, as if 
conscious of having been guilty of an error, A smaller 
hole near to the south-east corner of the square, 1s the 
only other means by which the interiqgr can be reach 
and down this aperture, marked 4, the flowers gather 
by the black workers are carried along the line ¢, from 
the heap in the centre of the square, by a number of 
smaller pellesy workers (No. 1), who, with their weaker 
frames and less developed mouth organs, seem adapte 
for the gentler office of nurses for the colony within. It 
is remarkable that no black ant is ever seen upon the 
line ¢, and no yellow one ever approaches tlfe line a, each 
keeping his own separate station and following his 
given line of duty with a steadfastness which is as 
wonderful as it is admirable. By removing the 
soil to a depth of about three feet, and tracing the 
course of the galleries from the entrance (ò) and (a), 
a small excavation js ed, across which is spread in 
the form of a spider’s web, a net work of squares spun 
the insects, the squares being about dne-quarter in 
across, and the ends of the web fastened firmly to the 
earth of the sides of the hollow space which forms the 
bottom of the excavation. In each one of the squares, 
supported by the web, sits one of the honey-making 
workers (No. 2), apparently in the conditi6n of a prisoner, 
as it does not appear that these creatures ever qut the 
nest. Indeed it would be difffcult for them to do so, as 
their abdomens are so swollen out by the honey which 
they contain, as to render locomotion a task of difficulty, 
if not to make ıt utterly impossible. 

The workers (No. 1), provide them with a constant 
supply of flowers and pollen, which, by a process analo- 

us to that of the bee, they convert into honey. The 

that the remainder of the inhabitants feed on the 

supply thus obtained, though it is surmised, has not been 
established by actual observation ; indeed with reference 
to many of the habits of these creatures, we are at present 
left ın total ignérance, it being a reasonable supposition 
that, in insects so remarkable in mafy of their habits, 
other interesting facts are yet to be brought to light re- 
specting them. It would be of great vajue to learn the 
specific rank pf the black workers (No. 3), and to know 
the sexes of the species forming the community, their 
season and manner of pairing, and whether the héney- 
makers are themselves used as food, or if they excrete 
their saccharine fluid for the benefit of the inhabitants in 
general, and then proceed to distil more. I regret that 
at this time I am only able to bring before the notice of 
the Academy, specimens of the honey-makers (No. 2), 
the other members of the community, except from Captain 
Fleeson’s description, being quite unknown to me. It is, 
however, my hope t at a future meeting I may be 
enabled to exhibit the other varieties, and to give some 
more exterded information upon thi rr interesting 
subject. The honey is much sought after by the Mex- 
cans, who not only use it as a delicate article of food, but 
apply it to brated E swollen limbs, oe to it t 
healing properties. e species is said to be v - 
dant a ik ecb bou koon of Santa Fé, New Mexico, 
in which district the observations of Capt. Fleeson were 
made. è 








NOTES 


Tue arrangements for the forty-third meeting of the British 
Association at Bradford, have been pretty nearly completed. 
The General Committee will meet on September 17, the 
opening dey, at I P.M. for the election of sectional officers, 
and the despatch of business usually bicught before that body. 
The concluding meeting takes place on September 24. We 
regret very much to hear that Mr. Joule, on account of ill- 
health, has been compelled to resign tho presidency; Piof. 
W. A. Williamson, will, it is said, be appointed in his place, 











Tux forty-sixth meeting of the German Association of Natu- 
ralists and Physicians will be held this year at Wiesbaden from 
September 18 to a4. Communications are to be addressed to 
Drs. Fresenius and Haes Senior, ‘ 


Ld 

‘We are glad to see so influential a paper as the Zimer gire 
so prominent®a place toa notice of Sir Charles, Wheatstone’s 
election to the French Academy, which we ourselves noted a 
fornight ago. There is no doubt that if we take into considera- 
ton the amount and value of thee services Sir Charles has 
rendered to Science, both in its theoretical and practical aspectr, 
he must be ranked as among the most eminent men of the t'me, 
The following is the notice in the Traves :— 
‘Sir Charles Wheatstone was elected, on the goth ult, Foreig 
Associate of the French Academy of Sciences, to fill the vacancy 
occasioned by the death of Baron Liebig. He was for many 
years previously corresponding member of the Academy; but 
the honour recently conferred upon hım is the highest which ıt is 
in the power of that body to confer upon a foreigner. The elec- 
tion was nearly unanimous, as he obtained 43 ont of 45 votes, 
Sir Charles has also lately received from the French Society for 
the Encouragement of National Industry the great medal of 
Ampére, which is awarded every six years for what js consi- 
dered the most important application of Science to Industry. 
The former recipients of this medal were Henri Sainte-Claire 
Devil, who introduced the manufacture of aluminum; De 
Lesseps, the Engineer of the Suez Canal; and Boussingault, 
distinguished for his researches in agriculture, 


Gustav Rosg, the celebrated mineralogist, died after a few 
days’ illness on the 15th mst., in the 75th year of his age and the 
soth of his connection with the University of Berlin. His mind 
and power of work remained unimpaired almost to the last, and 
he was able on his sick bed to dictate to his son the results of 
his last researches. 

eo 


Ma. J. S. DAVENPORT was elected on Wednesday, the 16th 
inst, Assistant-Secretary to the Royal Horticultural Society, in 
the place of Mr. Richards, who has accepted a post under the 
Commissioners of the International Exhibiygon. 


Tux Chair of Physiology at Edinburgā is likely to be soon 
vacant, we believe, by the resignation of Prof Hughes Bennet, 
from ill health There are several likely candidates for the 
prospective vacancy, all of them good men :—Dr. McKendrick, 
who has for some ume efficiently discharged the duties of the 
chair, and paper by whom in conjunction with Mr. James 
Dewar, on the Physiological Action of Light, re published a 
fortnight ago; Prof. Rutherford, a former assistant of Prof. 
Bennet’s, and Dr. J. Bell Pettigrew, F.R.S., who has distin- 
guished himself as an investigator in comparative anatomy, 
There 1s a rumour that Prof, Burdon Sanderson is also a candi- 
date, 


We regret very much to hear that Mr, Saville Kent has 
resigned his position in connection with the Brighton 
Aquarium. We do not desire to express any opinion upon 
the misunderstanding which has resulted in Mr. Kent's 
resignation, but we cannot help saying that we consider it 
a great loss to Science that the Aquarum is now without 
a resident naturalst, The Brighten Aquarium offers un- 
equalled opportunities for studying the babits of fishes, and 
during Mr. Kent’s short connection with the establishment he 
has considerably increased our knowledge of this department of 
Natural Hustory, and we confidently looked to the Aquarum to 
add stil more to scientific knowledge in this direction. It would 
be a grievous thing, Indeed, if the Directors should allow their 
fine establishment to degenerate into a mere place of popular 
arousement 
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Max. GEORGE SMITH returned on Sania iag faa M suc- 


cessful labours in Assyria. 


Tax number of fnstitutions in Anala devoted to education 
of all kinds and of all grades, endowed ang supported both by 
the State and by the generosity of private individuals, theoreti- 
cally and practically open to all-comers, is almost sufficient to 
fill a Briton with envy end chagrin, when he contrasts it with 


- the comparative meagreness of the educational means of his own 


country, hampered with so many traditional restrictions, One of 
the most admirable, best organised, and most successful of these 
American institutions is the Sheffield Sclentific School of Yale 
College, the Eighth Annual Report of which foe 1872-73 
we have just received. The School forms the Scientlfic Faculty 
of Yale College, on the same footing as the other faculties of 


Arts, Medicine, Law, and Divinity, and, to julgefrom the Report, 


must. be one of the most successful and efficient scientific 


schools in the world. Jt owes its name to Mr. Joseph E. Shef- 
field, who, in 1860, presented it with a magnificent building 
and a besal endowment, and has since frequently munificently 
increased his original gffts, his last one being an additional 
builimg of five stories, with ample accommodation, which was 
very much needed to meet the rapid increase in the number of 
students, which, during the last session, was 201. The educa- 
tlon supplied is in all branches of Science, students being at 
liberty to choose a course of fhatraction to fit them for pure 
scientific research, or for some practical application of scientific 


_ principles, as engineering, agriculture, &. The school is 


most liberally supplied with scientific apparatus in all de- 
partments, seems to have plenty of fands at its command, 
furnished both by the State and by private individuals, and, 
to judge from the prospectus, provides students with a 
thoroughly well-organised and complete cgurse of scientific 
instruction in each of its numerous departments. “The 
benefit,” the report mys, “which the Scientific Schoal 
has conferred upon fhe State in turning out young men who, on 
leaving the institution, are enabled to asume the position of 
leaders in thelr several callings, and of educators of the people 
to a higher grade of culture, increasing the productive brain 
capacity as well as ®he material wealth of the country, cannot 
be estimated in dollgrs and cents, From all parts-of the 
country come back most favourable reports of the graduates 
who have been sent ont, and their influence, already great, is 
constantly on the-increase, ‘The people of this state cannot do 
too much for an insttution which has already done and is 
continning to do so much for them, by developingwthe material 
resources of Connecticut, and by extenaing its reputation 
throughout the tntire country.” 


In this month's number of the American Journal of Science 
and Art Mr. Sellack gives a short bot interesting account of his 
photographic work among the southern star-clusters at the Ar- 
gentine National Observatory, Cordoba, where, for this purpose, 
he has been for some time at the expense of some gentlemen from 


“Boston, U S.A. On his arrival at Cordoba Mr. Sellack found 
' the lens of the photographic refractor he was to use, broken, 


but by dint of perseverance and ingenuity he managed to put 
the pieces together in such a manner as to enable him to obtain 
a well-defmed, nearly circular, photographic image of stars of 
the first and second magnitude ; and with exposures of eight 
minutes, even stars of the ninth magnitude, of white colom, 
give a photographic impression, We have received a lunar 
photograph obtained by Mr. Sellack, and although it will 
not bear comparison with the well-known photographs 
obtained by other astronomers who have devoted attention to the 
subject, nevertheless the impression submitted to us reflects great 
credit on Mr. Sellack, considering the difficultes he had to con- 
tend with In getting it taken, The picture has suffered 





somewhat by too long an exposure in the telescope and over . 
development. 


We have received, from Mr, Gerard Krefft, Curator of the 
Sydney Museum, what he calls “a splendid bit of mimicry,” in’ 
the shape of a photograph of the chrysalis of Pupitio sarpedon. 
The chrysalis seem» to be atteched to a leaf, and has itself ccn- 
trjved to aume the shape of e leaf, or rather ofa part of the 
1 af to which ıt ls attached. Its colour, Mr. Kreft says, is pale 


green, 01 sea-green. 


e 

Tar last number of the Journal of the Linnean Society is 
entirely occupied by Mr, Bentham’s important paper ‘on the 
structure, classification, and history of development of the Com- 
posite, the largest and most natural order in the vegetable 
kingdom, In accordance with the system proposed.m the 
“Genera Plantarum,” he divides thg order into 13 sub-orders, 
viz: I, Vernoniaces: ;&@, Eupatoriaces ; 3, Asteroides ; 4, Inu- 
loide ; 5, Helishtholdes ; 6, Helenioides ; 7,.Anthemides ; 
8, Senecionidess ; 9, Calendulaces ; 10, Arctotidem ; ; H, Cyna- 
roide ; 12, Matislacer ; 13, Cichoriacere ; the most important 
diagnostic characters depending on the structure of the pistil (in 
the hermaphrodite flowers), fruit, androscinm, corolla, and calyx 
(peppus). A very exhanstive account is given of the geographi- 
cal distribution of the sub-ordefs and principal families ; and the 
first appearance of the order is traced with probability to Aftica, 
Western America, qnd probably Australia; the difference 
between the forms now observed in the northern’ and southern 
hemispheres ha¥ing become developed only after the tropical belt 
introduced arr impassable barrier between them. It is one of the 
most important contnbations to structural and systematic botany 
which has issued from this country for many years. 
Dr. ROBERT SCHLESINGER publishes (from the house of 
Orell, Fusali & Co., Zunch) a small work om the microscopica 
examination of Textit® Fabnes in the raw and coloured state, 
with a note on the mode of detecting ‘‘shoddy-wool.” It con- 
tains a complete agcount of the fabrics made from the varlous 
vegetable fibres in more or less common use, also from hair and 
silk, goth their distinguishing characteristics, as exhibited under 
the microscope, when raw, spun or woven, and dyed, Wus- 
trated with 27 woodcuts, and introduced by a preface by Dr. 
Emil Kopp. 


THE current number of the Zos/egist commences with d pepar 
by Mr. F. H. Balkwill, haviog the pr@entious title “A Did- 
culty for Darwinists,” in which, like many others who do not 
fally understand the subject, he lays too much stress on the 
posibility of slight vanations in an isfmme number of direc- 
tions No doubt it is theoretically posslble for an in. 
finite number of variations to occur in living bodies, if they 
are within the influence of an infinite number of different 
forces, just as the result of a very large offfnber of forces 
acting on a particle, may cause itto take one of almost an 
infimte number of directions. But the forces acting on the 
living body are comparatively limited, and when as in the cases 
of the Thylacine and the Dog, or of the Wombat and the 
Rodent, which are the authors stumblingblocks, the forces 
which have been called to act on the Marsupial and Placental 
types of organism have b:en practically identical, they having 
had to undergo the struggle for existence under similar circum- 
stances, it is not to be wondered at, but only to be expected, 
that similar organisms should be the result, especially as the 
two types to start with are not separated by any great mterval, 
It is just as probable, external circumstances bemg similar, that 
the isolated Marsupial ancesto: should give rise to 
rodent, and herbivorous forms, as that they should be developed 
from a Placental type. ž 
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Tu current part of Mr. Dresser’s ‘‘ Birds of Europe” com- 
menced with the descripbon of the Imperial Eagle (Agya 
mogunik), to which two plates are devote% in one of which the 
young of that species is contrasted with that of the distinctly 
separated White-shouldered Imperial Eagle (4¢. adalberti), from 
Spain. ‘Ghiseis followed by illustrated descriptions of the 
Algerian Black-headed Jay (Garrulus cervicalis), the Siberian 
Jay (Prisorens injanstys), the White Stik (Ciconia alba) 
several Anserine birds, and the Isabelline Lark (Galerie 
isabellina), which, by the way, does not occur in Europe. 


Ir is locally stated that among the collections made by the 
Chilian exploring expeditions on the west coast of Patagonia in 
the Chacabuco, is a specimen of the hnemul, an animal which 
had altogether been lost sight of. There are five well-prepared 
skins in the National Museem of Chile? Molina mentions it in 
his ‘Natural History of Chile,” publithed jm 1782, He de- 
scribes a species of horse (Æges bisulcus), or rather an ass, with 
its hoofs divided like rammants. He says it inhabits the most 
inaccesible parts of the Andes and is difficult to be taken. Mr. 
E. C. Reed, of the National Museam of Chile, pronounces it to 
be a stag of the genus Cervus, and as not belonging to any new 
genus. . 


e 

Tux record of the ‘' Astronomical and Meteorological Obser- 
vatlons made during the year 1870 at the U.S. Naval Observa- 
tory” occupies 2 bulky quarto volume of bort 1000 pages, and 
contains ın its numerous carefully-constructed tables sufficlent 
evidence of the amount and value of the work done at the 
Observatory, The U.S. Government contribute liberally 
to the support of the Observatory, the work of which is 
performed by an effictent raf. One of the mast interesting parts 
of the record of work for 1870 is that describing the details 
of the Transit Ciacle. E 


WE would recommend to all interested in education a pam- 
phlet by Mr. Henry Leedam, s practical teacher, entitled ‘‘Com- 
plete School Education.” It is evidently the result of much 
thought and olftervation, and of advanced views of what consti- 
tutes a complete education cyen for boys intended for business. 
Weare glad to see that in his system he gives great prominence to 
science, as one of the most efficient {nstiuments In general 
trainmg . 

Tax Liverpool papers repoit that a sharp shock of earth- 
quake was felt at SouhBort on the evening of Wednesday, July 
16, accompanied by a load report. It was thought at first by 
many that a colliery explosion must have taken place in some of 
the collieries near Ormskirk, so loud and distinct was the first 
report. The other three—for there were four shocks—fallo wed 
much quicker after each other than did the second alter the first, 
There was no ory motion such as accompanied the severe 
shock which occurred about two years since. 


Ow May 10 a stiong shock of earthquake, lasting two seconds, 
occurred at Opiape, in North Chile, 


A COLLECTION of stone implements from Costa Rica, in C8n- 
tral Amenca, has been sent to the American Museum of Natural 
Ebstory in New York. 


Down CarLos MOISTA, formerly Director of the Astronomical 
Observatory at Santiago, in Chile, has been appomted Chillan 
Consul-General in Saxony. 

Tux sixth annual report of the Provost of the Peabody Insti- 
tute of Baltimore, to the trustees, dated June 5 of this year, is 
in all respects very satisfactory, and shows that the Institute 
forms an important means of education, literary and scientific, 
in the city to which it belongs, The library is a large one, up- 
wards of 50,000 volumes, and the number of readers has in- 


creased considerably during the year, the proportion of scientific 
works sought for being on the whole, as things go, large. 
During the year 120 lectures were delivered, of which 20 were 
popular, and 90 special class lectures in particular departments, 
Though scientific lectures seem to be much less attractive than 
lectures in litdrature, still the Provost rightly thinks they should 
be persisted in, especially as this is one of the main objects of 
the institution, which is well supplied with scientific apparatus. 
We have no doubt that by judicious rrangement of subjects and 
bours, and by securing competent lecturers who know how to 
make their subjects attractive, scientific lectures will become in- 


creasingly popular. 7 


WE give the following on the anthority of the American 
Artisan :-—Tho Pres§dent of Rutgers College, New Jersey, Dr. 
Campbell, recently found beneath some of the trees in the 
campus, numerous carpenter bees, each minus its head. Having 
called the attention of Rev. Samuel Lockwood, the eminent 
naturalist, to the fact, careful obscrvations were made with 
Interesting results. It was first notedthet these bees were all 
of the same species, and were all honey-gatherers, The case at 
first appeared to be one of wanton massacre; the merciless 
executioners being common Baltimore orloles. On making a 
more thorough exammaton of the headless trunks, it was dis- 

that every body was-tmpty, the insect having been 
literally eviscerated at the annular opening made at the neck by 
the separation of the head. The interesting fact disclosed by 
these observations is thet these b rds had learned that the body 
of these particular bees—the stingless males—were filled, or 
contained honey slipped from the blossoms of the horsechestnut ; 
and so they watched the insects until they were fully gorged, then, 
darting upon ther, snipped off thelr heads, and always at one 
place, the articulation, thus showing themselves acquainted with 
the anatomy of thelr victims as well as thelr habits, and taking 
advantage of both for the gratification of th&r love for sweets, 


THE Journal of the Franklin Institute says that the splendid 
telescope designed forthe National Observatory at Washington 
will, in all probability, soon be erected ami in use. The work 
upon the new tower and dome, intended for its reception, is 
being rapidly brought to compleuon. The object-glass—the 
largest in the world, twenty-six and e half inches demeter, and 
thirty-two feet focal length—is now finished, and ready for the 
{nstrament. The cost of the new instrument, with the necessary 
machinery, will be about 30,000 dols, and thet of the tower 
and dome, erected to receive it, about 15,000 dols. If to this 
we add the list of new apparatus already acquirdd or in process 
of construction for the Observatory, for the observation of the 
coming transit of Venus, the Institution will shortly be as well 
Sg entre ener oe any other of its kind in the 
ot 5 3 


THE additions to the Zoological Society's Gardens during the 
past week include two Argus Pheisants (Argus giganieus) from 
Malacca, presented by his Excellency, Sr H. Ord; a Jaguar 
(Felts onca) from America, preseated by Mr. J. H. Marchison ; 
a Himalayan Bear (Ursus tibetanns) presented by Mr. G. R. 
Taylor; two Malita Armatillos (7utnsia Arèrida) from Buenos 
Ayres, presented by Mra, Mackinlay; two White-crested Guans 
(Pipile pacutinga) from British Honduras, presented by Mr. S. 
Carmichael; a Patas Monkey (Cercopithecus ruer) from West 
Africa, presented by Mr. E. Hoal; three Blick Valtures 
(Cathartes atratus) from America, presented by Me C. C. 
Lovesy ; three Fournier's Capromys (Cafrowys silertdes) from 
Cuba, presented by Mr. J. R. Watkins; 2 Rhesus Monkey 
(Afacacus erythrans) from Indla, presented by Mus E. D. 
Wiehart ; 2 Sable Antelope (Hippotragus niger), from South 
Africa, deposited, 
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RESEARCHES ON EMERALDS AND BERYLS* 
Part I. ON THE COLOURING-MATTER OF THE EMERALD. 
Frox the time of Vauquelin’s analyses, the colour of the 

emerald was always as dye to the presence of 
oxide of chromium, mti 


otier hand, haying erposed, emeni da to £ temperature egui 

tho fusing- t of copper for one hour, “thelr 
colour, also haying fused colourless glass with 
of oxide of chromium and obtamed a fine 
considered chromium and not organic matter to 
canse of the colour. . 1- : 
i in the course of an investigation of the ‘‘ 
rallons,” arrived at the same conclunion ay-Wohler and Rose ; 
them to contain carbon, denied that ft 


power of the colouring-matter to resist 2 red heat he 
me inclined to disconnect the question of the colour from that of 
the 


given 
y and the result showed that the beryl ana- 
the same amount of cabon as Lewy’s emerald. 
demonstration had been obtained of the presence of 


i Slett 
Although 


The presence. of carbon in beryls does not a 
variable. After repeated experiments upon 
from Haddam County, North America, I was unable to 
myself that it centained carbon. 

next I wished to ascertain was the' relation borne 
Eis quantity of carbon in the’beryl A to that in the emerald. 


or this purpose I employed a similar apparatus to that used by 
Dumas in his on the atomic welght of carbon 
- viously alluded to. The following percontages were obtained 1 
i Beryl A. Lewy. 
Emerald 
r IL (moan 
Carbon anhydride 0°31 0°31 0'26 o 
Watr .. 1°35 1°73 1°20 1'89 
JL—Ow THE Errects OF FUSION UPON EMERALDS AND 
BERYLS 
On the Effects of Fusion upon 


cai ok as arder to 


study the effects of fusion upon emeralds, I found it 
necessary to use the oxyhydrogen pe. My first expen- 
tients were made upon the-beryl A; it welghed 62°54 grms., 


jasted the flame that the beryl fuses 
exact point of maximum heat (if the su is not too large 
le patract of. read before the Royal Socloty, Juno rp. By Greville 
As this bory! WIN be reposted allpded to in this and ospecially 
tn tha pecon part, T aball, Carverieace of: relareics: call it “beryl A. 
It was found m Ireland. £ 


illy, and is yot at the 
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for the apparatus), it no longer: Lies ase shapeless -mass on the 
car bon support, but gathers together, rises up, and fors a per- 
fect bead—round, 


ution, the minute details of the glo cannot be observed. 

heat and glare would also seriously affect tf sight. ~ Lf -all 

if wo properly, the bead should be quite mobile’; and ad- 

vantage of this must be taken to keep it incessantly rolling, and 

he remora dt fom. the point whera it Mir pagan mon 

t light.® By this means the whole globule is 

If, on the other hand; it is allowed to remain with- 

out motion on the carbon (unless the globule be very minute), it 

will be found, when cold, to have a white opaque base,’ > 

into the centre of the bead in a conical form, and entirely de- 
ing its beauty. A e i 

e globules thus obtained from tho beryl A were cloar-and 

colourless, but generally contained asféw minute alr-globules and 

striæ, which becope obvious under the lens., Towards the end 

of this part of the investigation I succeeded in almost entirely 

avoiding these defects ; but I have been compelled for 2 time to 

abandon experiments m this direchon in consequence of the 

strain thrown u ` 


When chromic oxide is added to the beads, snd they ara again t 
tint is, ‘ 


carefully fused, they acquire a fine colour ; d 
however, inferior to that of the em The beads may, 
by an intense and prolonged heat, be rendered colourless, With 
cobalt oxide the beads afford beautiful blue glasses of any de- 
aired shade ; and in all cases the restlte are the same as with the 
artificial mixture of beryl ingredients to be described further on. 
The effect of fasion upon the beryl is to lessen the hardness 
and lower the Specific gravity. The globules may be scratched 
hae The c gravity was found-to be 2°41. 
per’ therefore, lost nine per cent. “of its density in pas- 
ing from the crystalline to the vitreous state. - 
was desirous of carefully comparing this loss of density under- 
goné by beryls with that of rock tal fused under the same 
circumstances. I have repeated great care the determina- 
tion of the ific gravity of rock-crystal, both before and after 
fusion. Telocs fantow it was 2 65, and afterwards, 2'19. 
Rock-crystal loses, therefore, no less than seventeen per cent. 
of its specific gravity on Oe Seen tone 
amorphous state, @r about a per cent. less is undergone 
according to the observations of Magnus; whereas 
the 1 A only lost nine per cent, or little more than half as 
uch. 


On the Effects of Fusion npon Emeralds.—On heating alone 
before the h blowpipe, emeralds bear a bought red 
heat without losing their colour; and at a heat which causes 
incipient fuslon, the edges turn colourless and opaque, while the 
centre remains green. After fustcn for. short time they yield 
an t greenish glass, which, keft for a long time at the 
I temperature of the blowpipe, becomes quite trans- 
parent and almost colourless. The addition of chromic oxde 
causes the bead to become of a dull green colour, which is not 
improved by moderate heating. The fact that emeralds endure 
a temperature capable of fi the edge, wi Doe ine cenne 
losing colour, pil er ba ghey, al e idea of the colouring- 
matter being c. Tho produced. the fusion of 
emeralds resemble thoseformed in the same from beryls ; 
the mena during the fumon are also nearly alike ; but it 
takes and 2 temperature to produce a coluurless 


t bead with emeralds than with colourless beryls. The © 


beads can be scratched by quarts, and the density is reduced to 
2o. The density of fused emeralds is therefore almost exactly 
the same as the globules obtained in a similar manner from the 


1 A. = : 

FB E face HF OA an Artificial Mixture of Berl 
Ingredvents.— Belng demrous of trying the effects of fusion upon 
an artificial 
I made a series of careful analyses of the beryl A. Even m 
earlier analyses enabled me to obtain a sufficiently close ap - 
mation to the compositions of the beryl A. The following were 
the proportions used :— 


Silica 
Alumina . ' 


o3 
18°5 
Glocina 14°0 


neen 


100°0 
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ear, and briliant. To obtain the adjust- ` 


y 
them in broad daylight. Without this, ' 


of the same composinon as that of a beryl, : 
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I did not introduce any iron or magnesia, as I regard them as 
accidental impurities varying in amount. 





Wheh a mixture of the above composition is to the 
flame of the oxyhydrogen Vora t fuses with ost exactly 
Lo It is, however, 


the same phenomena as with 
cas maleh be ccticipated from the arencs of fon eae 
much easier to = colourless t bead with the mix- 
ture than withmither emeralds or beryla The pret difficulty 
in this respect is, of course found with emeralds. The specific 
gravity of the artficlel fused globules was 2'42, or almost 
exactly the same as the ea face ele eagai and beryls 
after fasion, 

When a small on of chromic oxide is added to tho 
artificial mixture and the bind is subjected to furion, the re- 
eee ee n, aod in many experi- 
ments approached to emerald ‘tint; but, as a rule, the 
colour is more of a faded leaf-green : and, although I have 
never ee a globais of the vivid tint of a fine emerald, the 

lasses, when cut, ar@quite beantiful enough to serye as 
ae els, Prolonged gradually diminishes the colour, 
the bead gradually becoming of the pales? bottle-green, and, 
fna y, aan colourless, This result is the same as with the 
emeral 

Tho metallic oxide which yields the finest tints when fused 
with opaque beryls, or the artificial mixture, ıs that of cobalt. 
The manner in which this oxide withstands the intense heat of 
the oxhydrogen flame is remarkable. All tints, from nearly 
black to that of the palest sapphire, can be obtatned, and the 
resulting glasses, when cut, are extremely beautiful, and have 
almost the lustre of 

The globules-obtained by Fane the, artificial mixture of 
beryl ingredients with didymium oxide show the characteristic 
absorption-spectrum of that metal in a very perfect manner, the 
lines being intensely black, Even when the bead is quite 
opelescent from insafficlent heating, the black lines are besut- 
fally distiact in the spectroscope. With a large quantity of 
didymium oxide the beads are of a lively pink, becoming more 
intense by artifclal ight, and, when cut, form very pretty gems. 
The pregence of didymium in sufficient quantity eae the specific 

vity to 2'59,belng nearly the same as that of the emerald 

ore fadon. 

Conclustons.—The evidence given in this paper, showing that 


colourless beryls may contain ax much carbon as the nenen 
tinted emerald, taken in conjunction with the ignition 

ments, and the results of the fusion cf chromic oxide with colour- 
less beryls, and with an ertificial mixture of the same composi- 


tlon, leave me no roam to doubt the correctness of Vanguetin’ fi 
conclusion, that the green colour of the emerald is due to the 
presence of chromic oxide, 

The fact that emeralds and beryla lose density when fused 
cannot propeily be cited as proving that have been made in 
nature at a low tem ; forit m quite powmble that they wore 
crystallised out of a tion in a fosed mass, originally formed 
at a temperature high enough to keep the constituents of the 
emerald m a state of fusion, and that the crystals developed 
themselves during a alow process of cooling or evaporation. 
method caplopet by Ebelmen for the arlecal production of of 
cluysoberyl, namely, heating alumina, glucineg, 
lime with boraac acid im a porcelain farnace until a nne ete ot = 


the menstroum hed evaporated, yielded crys 
specific gravitf? 7 showing o density of aeti to be less de- 
pendent on the temperature at which ich. eras produced than 


upon their crystalline or amorphous 


One crystalline gem (the ruby) hea “undonbtodly been pro- 
duced in nature ar a high tem I have frequently 
repeated Gaudin’s experiment on the artificial formation of this 


stone, and can confirm most of his results, I did not, however, 
find the density to. Be quite t the same as the native ruby or 
sapphire, which js, In di t specimens, from 3°53 (0 3/56. 
Artificial rubies of the finest colour made by me by Gandin’s 
hele a specific gravity of 3°45, which is not 3 per cent. 
wer than that of the ruby. The reason for this close approxi- 
manon wil be toupa in Me taot tit Mea alumna crystallises 
are The crystallisation is, however, confused and im- 
ich causes the rewulting product to be only partially 
fanspuret, and to nave «gh ower specific gravity than 
the natural gem. pears atly sure scarcely correct to call the 
fused stones made “ artificial rubies.” 
I have convin Hise War a ae ea oai 
nature at a temperaturo equal, or nearly equal, to that of the 
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fusing-point of alumina, from the circumstance that the reaction 
between chromic oxide and alumina, which results in the deve- 
lopment of the red colour of the gem, is not effected at low or 
even moderately high temperatures, but requires a heat as high 
as that of the elie blow-pipe. It is not necefeary that 
the chromium should be presented to the alumina in the form 
of chromic acid. It a therefore, that the red colour of 
the ruby is not caused by the presence of chromie acid. It is 
in fact, a colour reaction sad generis between alumina and chromic 
oxttle, which, as far as my experiments have gone, only takes 
place at very elevated temperatures. e 











SOCIETIES AND ACADEMIES 
LONDON 


Royal Horticultural Society, June 18 —Selentific Com- 
mittee.--Dr. Hookg, C.B., F.R S., in the chatr.—Dr. Capa- 
nema, from Rio Janeiro, described the destruction in Brazil of 
orange, peach, and cotton piani mare especially at Milagros 
in the province of Ciara, from the attacks of a Coccas 
orange tree of historic interest more than 200 ggr old had 
been ed by this insect.—Dr. Masters, F. reported 
upon a double-fowered variety of Zebata erinus. The cal 
was normal, the corolla was affected by a didonkement, 
stamens ena were more of lem petalold, the ovary was represented 
by o fog! secat lex ves bearing ovules on the m 
Me tase ot prend sent oe a yellow-lea 
waticty of ibon e a cltaceeof he 
ordinert kind previously buddtd some time before with the 
yello% one. The buds which were inserted died, but as in other 
cases the tendency to variegation m the foliage had been com- 
municated to the stock. Rev. M. J. Berkeley stated that 
he had provisionally referred the thread blight which had attacked 
me tea plantations in India to Corticitsm repens Berk. 

2.—A. Smee, F.R.S., in the chair.—Prof. C. on 

Pla (ean of a potato in which te eal me oa: by 

panes —Dr. Denny sent a Pelargonium which showed an in- 

teresting reversiom to one of the original wild forms (P. raguinans). 

It had been raised from Wellington as the seed parent, end 

Marathon as the pollen parent, both varieties of the nose-gay 
class. - 

EDINBURGH z 

Scottish Meteorological Society, July 2—-Sir Thomas 
Buchan Hepburn in the chair—The Council reported to the 
General Meeting, that there are 92 Stetigns in Scotland in con- 
nection with the Society, 5 in England, 4 on the Continent, 2 in 
Iceland, I in Faro, and i in South America; that there are 9 
honorary, 16 co ding, and 557 ordinary members ; that 
the valus of the Instruments at the Society’s Stations amounts to 
1,173 of which 218/. belongs to the Society, and the rest to 
local 3 and that d the past ten years, 63 certified 
Barometerg, 59 lonvre-boarded boxes, on Stevenson's patter, 
for holding ometers, had been despatched to the ety’s 
Stahons, and about 800 thermometers compared in the office, 
Tn poe to an application from a Committe of the British 

the Council have intimated that they will, as 
riem T lai to make the unpublished meteorological obser- 
vations in their possession available to sclentific men, and free of 
in so far as the limited means ing at their dis- 
will enable them to do so.—Mr. Buchan gave in the report 
m the Committee which had been appointed to inquire mto 
the ruben of the H Fisheries in relation to Meteorology. 
The returns of the fishings at Wick, Buckie, Peterhead, and 
Eyemouth, for mx seasons of thirteen weeks each (1867- 1872) 
bad been examined, and the catches of herring compared wi 
the mean daily tem of tie saa abd thet OF the: car ath 
the height of the barometer, the direction and force of the wind, 
storms of wind, thunderstorms, Auroras, and rain The fishing 
season at these Jaces, in common wih the whole cf the east 
coast of Great Britain, from Scotland to Flamborough Head, 
occurred during July, August, and September, ending some- 
what earlier at northern than at the southern stations. 
From the mean daily catch at Wick and Buckie, from 
which daily -returns had been made, it is seen that during 
the six years the largest average catches were taken be- 
tween the 13th and 22nd August, and the whole hermng season 
about the 19th July, and ended on the and September. 
That period agreed exactly with the highest mean daily 
temperatures of the sea during the year, and the period of the 





heaviest catches coincided with that of the absolute maximum 
temperature of the sea. ' It is premature to affirm that there is 
any absolute connect'on between those two facts, seeing, for 
example, that the herring season at Stornoway occurred in May 
and fane, bnt its, to pay the leat, e sribing coincidence, The 
of the temperaiurs of the sea to the migrations of tho 
herrings will receive further elucidation when, the returds'from 
Stornoway and other places being discussed, it ts exactly deter- 
mined with what critical epochs of the annual march of the 
ature of the sea, the he seasons, and the periods of 
eta he h differ@nt districts d, In almost all 
casca eae catches occurred with a high, steady baro- 
moter and light winds, indicating settled weather ; very 
catches, the height of the season, with thunder storms 
w and unsteady barometer, northerly and easterly winds, and 
Weather HENGE ess stormy. It was recommended that, in the 
farther prosecution of the inquiry, atlentlon be given to investigate 
the canses which determine the time of the eommencemeat of the 
fishing, the fluctuations of the catches in different districts or on 
different days, and the end of the fishing season. Shs Sati 
thermometers, similar to those now in operation at Peter 
Harbour, eatablished at different potats on the coast, and obser- 
_vations on the tem of the seg, by the more intelligent 
fishermen on their excursions, could not fat] to eaPatc 
very material assistance to this difficult inquiry. The Committee 
was re-appolnted to contlaue their investigation of this im- 
Helped Thomas Sterensoo, convener.—Mr. Robert 
Stevenson then read a pe ages “ Local Conditions in- 
fluencing Climate in Scotland p hich the effect of shelter 
from the East and West, and of relative proximity to te sea, 
were chiefly considered. The mean annual temperature of Unst 
tid Monach, two ofthe Society's stationa, which, beng ststed 
islands, are almost wholly removed from the infla- 
e lend, was found to coincide with the mean sea’ tem- 
cage ofthe in their neighLourhood. A series of observations was 
7 proposem at three or four stations, provided with thermometers 
e eal a æt beling close to the shore, 
another r mile and the-others at intermediate distances, 
in order to decide in what manner the climaffc influence of the 
sea extends inland. Mr. Milne Home stated his belief that the 
Society would be able to carry out the proposal, 
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German Chemical Society, Jay k Ea Rottinger has 
e geil piace or ta heating it to 
BE ee me ae Brahe ea 

hartig two two atoms of hydrogen more than untric acid, has 

e name of hydraritic acid. Its mode of formation 

” “igcexpreased by the formula 
~4GHO, = = SF 1004 + rae + CO, + 24,0. 
i acha) 

A. Kekulé and ‘A. Fischer have eapon pete Oe iodine 

and thus transformed ıt into cymo, z phenotie dody boiling 


~ at 231° of the formula C,,H,,0. Prof Kekulé considers this 
reaction as a preof for a new graphic formula fur camphor, which 
“he intends' to prove new graphic researches, — F, Landolph Te- 


a a a E sein Oh vanes Cam- 
phor-cymol yields mono-nitrocymol and mono-nitro-toluyic 
which is volstile below its fusing point Cymol 
„from ptychotle-ol yields and a mononitro- 
toluyic acid different from the above and fame at 184°. — 
F. Fittica chas obtained identical products from cymols of 
camphor, ptychotls-cil and thymol, All of them yield two diffe- 
rent mono-nitio cymols, one solid, the other liquid.—A. Kekulé 
has found amongst the products of PCa on, -parasulf 


uric 
acid a body of tho formula PO. OCCT, yielding with water 
a corresponding 


a 

acid and chloropheno!l.—V. v. a eee van 

that benzoate and formate of Peace io aea ogane yed 
both terephthalic and isophthalc acids, ch renders 
untrue many conclusions on the AEE E aromatic bodies 
- which have been founded on the production of efther one or the 
other of the above acids with derivatives of benzol and formate 
of potash.- Prof. Richter thinks that either one or the other of 
those isomeric acids are formed according to the temperature 
employed in fusiog.—F. Baumstark has found in urine a new 
substance of the formula C,H,N,O, 
which with ‘alkalis yields lactic acid and —K. 
pidgin Ealan eat matt Thc. ae 
calclum exposed to moist al.—G. Barbag- 
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Ma reported on the im contained ‘in “commercial 
Jsobutylic aldehyde (chiefly acetone) derived from propylic 
alcohol, and on the conditions under which isobatylic alcohol 
yields acetone—A. Oppenheim communicatec the continuation 
of his researches on cymoles derived from various C Fl a isomers, 
Thoee from terpene and from citrene yielding both’ paratolayic 
as well as terephthalic and acetic acida, can- only differ in the, 
of peli agy ire fia ark ae fonthin in addis 
t0 cymal z his renders improbable that 
cymoles shou constituted acco 
pressed by Kekulé, s 





to tho now- lately ex- 


Pars ae 

Academy of Sciences, » Jay 7.—M, Bertrand, president. — 
The proceedings commenced with announcement, by the 
(asa to Me Charli -Duteg the tole de oa 
of Arts to — meeting the'com- 
mission charged with the recommendation-of hA candidato f for the 
de Verneuil, presented its 
eset da M l, oJ in, nod Selle Phy fold nel te 
a Moncel, e = ollowing papers 
Tae F the planet Saturn, by M, N. J. Leverner. 
™On ican tor constructed uy ML -Bréguet for the 

Transit of Venus at Yokohama, by M. Yvon Villarcean.—On 
the method of action of the water during the reactions accom- 
the mixing of nentral, and alkaline solu- 
M. Boquerel .~On the definition stainable with 


M g -= 
demonstration of the ya A princi af thao dy 


mics ; s; to laws of-fridion and. eae by M. A- 
Thermal researrhes on saline solations hy M. P, A, Favre, -— 
On the fossils ot the phosphatic chalk of Quercy, by ML P. Ger- 
vals.——On the development of the p'ague in tho mountainous 
countries and plateaus of Europe, Africa, and Asma, by Dr. 
Tholozan.—On the iron ores of the department of Ille-et-Vil- 
laine, by M. Delage. — on the action of ammonia 
aod tie prolonged action of water on the Phylloxera, by M, 
—On t by M. du Moncel.—On the valable 
pened af the clos of « Volinis circa, by M. Cazin- On an 
‘absolnte ” barometer, by MM. Hans and Hermary.:-On the 
dissociation of mercunc oxide, by M. H. Debray.—-On a method 


of com differeht powders, by M. de Tromenec.—On 
the o: or ethers of and the polyatomic alc aci og by 
M Lorin. O. is produced by the action of oxalic 


glycerin == On tho zoologica] postion and rôle 
wn as Lyfepus, Hemepet, Trichedactytus, MA Mégnin— 


caren 


J. Curie. . 
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FRIDAY, JULY ay. 
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SATURDAY, Jury 6 
Borawec Socurry, at 3 45. 
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Se 


THE ENDOWMENT OF RESEARCH 
IV. 

{a aceon with the heading, deliberately adoptéd 

for this series of arucles, the main object of them 
has been to insist upon the national importance of a 
direct endowment of research, and to indicate a way 
whereby scientific investigators, relieved from any inci- 
dental duties, may be placed upon a footing of security 
and competence. In justice, however, to the letter from 
Professor Flower, published in our last number, it is 
necessary to give som® explanatign why the indirect 
endowment of scientific men by meang of the existing 
professuriate has been comparative,y ignored. 

Though it 1s very far from our intention to quarrel with 
the main dnftof that] tter, yet 11 were vain toaitempt todis- 
guise the real point of disagreement betwegn Prof. Flowers 
proposals and those herein advocated. To augment the 
salaries of distinguished men Of Science, whether govern- 
ment officials, executive members of the wealthy scientific 
bodies, or University professors, and to increase their 
numbers, is no doubt an object to which certian classes 
of the public require that their attention should be drawn, 
as it ıs also one of the means by which original scientific 
work would be encouraged. At this point, apparently, 
Professor Flower would for the present stop ; yet we think 
that there are many and weighty reasons why those who 
are not contentewith such a scheme as final, should hold 
that a favourable time has now arrived for putung for- 
ward a more complete system sufficiently elastic to 
comprehend within its future development the liberal 
subsidy of al forms of unremunerative Scientific Re- 
search, e 

As to the funds at the disposal of scientific bodies, it is 
well known that they are so small as to form a scarcely 
appreciable element in the consideration of the present 
question, nor is it likely that they will receive much in- 
crease ; but yet it would be desirable that the method of 
their distribution should form an example to guide the 
application of a more complete system. Again, with re- 
ference to the Government appointments, the prospect 
does not appear more encouraging. Our practical poli- 
ticians are not unnaturally offended by the anomaly that 
the holders of {hese offices should confessedly receive pay, 
not for the work they do, but in honour of their general 
scientific attauments. The Mastership of the Mint has 
not been saved even by the illustrious character of its 
previous occupants, and along with it have gone several 
subordinate posts which also were honoured by the scien- 
tific men who held them, It only remains for some 
Chancellor of the Exchequer or Minister of Public Works 
to arise, wholly given over to the less noble doctrines of 
Pohtical Economy, and Science will lose the remainder of 
those places which open competition could fill so much 
more cheaply, and then the public scienufic work of which 
the popular voice demands the accomplishment, may be 
resigned to the enterpnse of pushing newspaper propre- 
tors. This sort of indirect euoduwment of research may 
be said to have had its day; it was of a piece with the 
public sinecures which used to be awarded indiscrimi- 
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nately for literary or other ill-recognised merit. It was 
extremely useful when no particular kind of work was re- 
quired in return, and when the national benefits arising 
from the advancement were less thought of than they 
are now. , 

It is, without doubt, to the professoriaté at the Uni- 
versities that the advocates of indirect endowment must 
turn in the first place, both for the wealth and the organisa- 
tion they require, and it is on this ground that issue with 
them must be joined. It is our purpose, therefore, to point 
out, first, that the Science professors at the Universities 
are already in a fair way to get both the position and the 
emoluments which they deserve, and secondly, that to 
subordinate origiħal research to the paramount duty of 
teaching is a clumsy expedient which should not, on 
principle, be systematically adopted. 

In ihe first place it hardly needs to be said that all the 
tendency of ancient and modern gndowment has been in 
favour of the Professoriate, so that the interests of teach- 
ing are already in possession of the field, In theold days 
when all instruction was of necessity oral, to found a 
chair was the one means by which the highest forms of 
new Jearning could be prorfoted ; and the force of this 
tradition, acting in harmony with the practical character 
of Englishmen, who always expect visible results from 
money spent, has been a guarantee that modern Science, 
while growing to its preseot dimensions, should not fail to 
receive this sort of attention at the Universities, At 
Oxford, for example, the present holders of the three 
leading chairs ef Chemistry, Physiology, and Physics re- 
ceive from various academical sources endowments of 
8oo/ each per annum, and if the othereScience Professor- 
ships are inadequately endowed, the same may be said of 
many of those subjects which enter dircctly into the 
course for the Arts degree. According to a rough estl- 
mate of Mr. ML Pattison’s, Science ow the whole receives 
nearly 5,500/., whereas Philology,,the next highly en- 
dowed faculty, gets but 4,000/* It must alo be borne 
in mind that the University Commission of twenty years 
ago gave a stimulus in this direction which has not died 
away. Both the University and College authorities are 
not un of the duty of extending the Professoriate, 
and endowing it worthily : new chairs arg even now in 
process of foundation, and at Oxford at least it 13 the rule 
rather than the exception to confer a full fellowship upon 
a hardworking professor in whatewer department of 
knowledge, whose statutable endowment is comparatively 
small. From these statements it would be manifestly 
wrong to draw the inference that either the physical 
sciences or the other branches of scientific study are as 
yet fully represented or adequately endowed at Oxford 
and Cambridge: the purport of them rather isto show 
that teaching at the Universities in Science asin other 
matters has gained a position which can well take care of 
itself. If the plan were adopted which has worked so 
well at Glasgow, viz. to allow the professors an official 
house, and to leave to the fees of their pupils the further 
augmentation of their salaries, Prof. Flowers demand for 
a simple competency would be completely satisi d. 

The real difficulty, however, will yet remain, for on the 
one hand we have not yet attained any assurance that we 


* It should be noticed that the anomalous chairs of Divinity have been 
throughout excepted from these calculations. 
Pp 
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shall get from our endowments anything more than first- 
. rate teaching, and on the other hand we have a large 
proportion of the University revenues yet to dispose of, 
It would, of course, be a possible alterpative to endow so 
large a number of professors as to reduce their teaching 
duties to a vanishing point, and thus avoid’the appear- 
ance of a radical change and escape the reproach which 
apparently attaches to the direct endowment of-Researth, 
It is not to be supposed’ that the advocates of indirect 
endowment intend dehberately to take up with such a 
subterfuge, yet on any other hypothesis it is as certain as 
anything can well be, that the original investigation which 


. they put in the second place will come off second best. ` 


It were invidious to allude to particulgr instances, but it 
is past denial that the original discoveries in Science which 
once made England famous, and now more or less maintain 
that fame, neither were nor are achieved by the holders of 
teaching posts, and it is equally clear that many of the forms 
into which modern Scitnce is developing are not of such 
a character as to be capable of being transmitted by oral 
instruction. The truth seems to be that the intimate 
connection sought to be established between original in- 
vestigation and professoriale teaching is borrowed from 
the artificial institutions of another country. It is thetchief 
characteristic of a German University that the full pro- 
fessor, the extraordinary professor, and the privat doceni 
‘make up the class which is there engaged in scientific 
study not less than in academical teaching, a peculiarity 
which may be partly attributed to the laborious character 
of the people, but yet more to the pecupiary poverty of 
the Institutions. It isin fact from the want of endow- 
ments that the emulous spirit of German patriotism has 
been compelled to exact double work from a single in- 
strumentality. The renowned University of Berlin is 
indebted for the whole of its resources to the state, and 
_ that, a state whichis the most frugally administered of 
any in Europe: and from this cause it has learnt to 
elaborate an organifed system of student teachers and 
inchoate professors, from whom research is expected as 
a duty co-ordinate with instruction, while the natural 
docility and perseverance of the German character have 
caused these expectations to be abundantly nowtined. Yet 
~ one of the most celebrated of modern German pro- 
fessors is 1ehorted to have said, that “the life of a 
professor would be a very pleasant one, if it were not for 
the lecturing.” No doubt there are many English pro- 
fessors who y to themselves would re-echo the 
sentiment ; yet what could sound more absurd if regarded 
from the ordinary point of view which is popular in this 
country? Germany indeed has set an example of the 
novel forms of scientific industry which should flourish at 
a living University, but the attempt to transfer to Oxford 
and Cambridge the German system in its integrity would 
in somé respects be a backward step, and would probably 
prove a failure, The history of our Universities is 
against it, and their wealth alone serves to vitiate any 
analogy borrowed from the parsimonious Teuton. They 
possess, however, a large number of appointments, uncon- 
nected for the most part with teaching duties, and origin- 

, ally. destined to be held on the condition of study. It 
would be easy by means of amalgamation and modifica- 
tion of tenure to make these appointments worthy of the 
acceptance of those who devote their lives to fcientific 


research ; nor ought it to be styled “a visionary ideal,” 
to recognise that natural division of labour, which js per- 
mitted to us by ah ganar wealth at our disposal, 
agreeable to English precedent, and in close accordance 
with the intentions of the founders of Colleges. 

G 
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CARNE'S “TRAVELS IN. INDO-CHINA” 


Travels in Pudo-China and the Chinete Empire. By 
Louis de Carné, Member of the Commission of Explo- 
ration of Mekong. With a Notice of the Author by 
the Count de Carné, ‘Translated from the French, 
(London : Chapman and Hall, 1872.) : 

Te work, a translation of ghich is before us; is a 

history of the xpedition despatched in 1865, under 
the auspices of the French Government, for the purpose 
of exploring the river Mekong, of which expedition Mons. 

Louis de Carné was a member. In consequence of his 

death the work has been carried through the press by 

his father, the Count de Carné. Mons. Louis de Carné, 
with every allowance beingsmade for a father’s very natu- 
ral expressions of eulogy and admiration, seems to have 
been a young man of rare ability and promise, and his 
untimely death at the early age of twenty-seven, the re- 
sult of the Hardships he had to encounter during the 
expedition, marks a devotion to the cause of Science 
worthy of the emulation of all those who are desirous of 
helping forward scientific inquiry and research. The 
expedition, the history of which is here detailed, origi- 
nated in a Suggestion by the Governor, of the French 
colony of Cochin-China to his Government, that the 
river Mekong, at the mouth of which Saigon, the capital 
of the colony, is situate, might be made the principal route 
for the commerte passing between Europe and China. 
Therg can be no doubt that, could this route be satisfac- 
torily established, the advantage to Europe would be 
immense, for in addition to a saving of about 1,200 miles. 
in point of distance, the perilous navigation of the China 
seas, so much dreaded on account of the terrible mon- 
soons by which they are periodically ravaged, might be 
entirely avoided. Accordingly, in the year 1865 the 
Marquis de Chasseloup, the French Colonial Minis- 
ter, sanctioned the scheme of an expedition which should 
serve the interests of Science, as well as those of the 
colony, and which, ascending the Mekong from its mouth, 
where it empties itself into the Indian Ocean, to its sources 
amid the mountains of Thibet, should rert fully on the 
navigability of that great river, which was then almost 
unknown beyond the Lake of Augeor, through which the 
bgundary line between the kingdoms of Siam and Cam- 
bodgia passes, M. de Carné thus sums up the objects 
of the expedition :—“It was desired, first, that the old 
maps should be rectified, and the navigability of the 
river tried, it being our hope that we might bind together 
French Cochin-China and the western provinces of China 
by means of it. Were the rapids, of whose existence we 
knew, an absolute barrier? Were the islands of Khon 
an impassable difficulty? Was there any truth in 
the opinion of geographers who, with Dumoulin, be. 
lieved that there was a communication between the 

Meinam and the Mekong? To gather information re- 

specting the sources of the latter, if it proved impossible 
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to reach them ; to solve the different geographical pro- 
blemg which would naturally offer, was the first part of 
the programme the Commission to carry out. We 
were required, besides, to report any miscellaneous facts 
which might throw light on the history, the philology, the 
ethnography, or the religion of the peoples along the 
great mver, which was ta be as much as possible the 
guiding-thread of our expedition. We had instructions 
to seek for a passage from Indo-China to China ; an en- 
terprise in which the English have always failed as 
yet.” 

M. Drouyn de Lhuys, theMinister of Foreign Affairs, 
heartily approved of the scheme, and appointed young 
de Carné to represent his department on the expedition. 
The exploration party, started from Saigon in June, 
1866, but they were doomed toe disappointment, so 
far as regarded their main object, for it was ascertained 
that the Mekong abounded in rapids, cataracts, and 
obstructions of various kinds, which precluded all possi- 
bility of a route being found to China in that direction, 
and after encountering severe sufferings 4nd hardships to 
which some of their number guccumbed, including M. de 
Lagrée, the chief of the expedition, they returned to 
Saigon after an absence of about two years and a 
half. . 

M. de Carné claims, as the actual results of the enter- 
prise, so far as it was successful, to have “corrected the 
errors, and set at rest, by lifting the veil from the doubts 
which had hitherto led geographers to false and uncertain 
conclusions in describing the eastern zone of the Pndo- 
Chinese peninsula. The capricious windings of the 
Mekong; the ‘prolongation of its course to the west, at 
the 18th parallel of latitude ; the importance of its aflu- 
ents ; the strength and volume of its waters, and, if I 
may venture to say so, the proof of “ts individuality, 
which, contrfry to the received opinion (viz. of the union 
of the waters of the Mekong and Meinam), contirfues to 
the end of its course; the certainty of its entry into 
Yunan, where it receives the waters of Lake Tali, and 
into Thibet, where it has its source—all these points were 
cleared up. Ina word, we brought back precise infor- 
mation respecting tht whole course of an immense river, 
which rises amidst the snows, and completes its course 
under a burning sun. On the other hand, there are the 
exact observations and seemingly well-founded informa- 
tion respecting the other rivers of Indo-China; as to 
their position in different parts of their course, and the 
lumits of theissbasins ; and, in addition, many particulars 
respecting a part of China itself, which had been hitherto 
the least known.” 

We understand that an official report of the expedition 
is in course of preparation, and we have no dotbt 
the present work will be found to form a very useful 
supplement to it. The volume would, however, be ren- 
dered more valuable and complete by the addition 
of a few maps, the only one it at present possesses being 
a somewhat rough sketch of the route followed by the 
exploring party. Whether France will be able, as M. 
de Carné suggests, to establish a communication between 
her colony and China by the river Songkoi, which flows 
along the north of the Annamite peninsula, is a problem 
which yet remains to be solved. 

G.LFE.C. 











“MOTHER EARTH’S BIOGRAPHY” 


Chronos: Mother Earth's Biography. A Romance of 
the New School By Wallace Wood, M.D. ¢Trubner 
and Co.) 

PP EERE be but few with active minds who have 

not occasionally found, after having grasped the 
essential points of any inclusive theory, that in mo- 
ments of ease and quiet thought, it is far from unpleasant 
to attempt to apply it, by d running analogy, to some 
series of phenomena entirely different from those to which 
it was originally intended to relate, and by takang detail 
after detail, rebuild it on a fresh foundation. Few, how- 
ever, have the confidence to put their results on paper, 
and fewer still to submit them to the criticism of a ruth- 
less public. 

The theory of evolution has an intrinsic fascination of 
this kind, especially to those with a cynical turn of mind; 
for though developed on a purel physical basis, never- 
theless its entire applicability to the intricacies of socicty, 
puts the facts of every-day life in a manner so bold, and 
yet so evidently truthful, that, as it were, scales fall from 
the eyes of its disciples, and the panorama of moral 
philesophy flashes out in a manner so vivid and unmis- 
takable as never to be effaced. The picture is a mono- 
chrome, and negativism is the colour ! 

As the title of this work indicates, the history of the 
world from the beginning of time has to be sketched, and 
the author commences with a vivid exposition of the 
nebular bypothesis, and the cooling down of the earth to 
the commencefnent of geologic time, under the headings 
of its Buth and Infancy. He then describes the com- 
mencement and development of veg*table and animal 
life. Just as in a tree all life is found in the terminal 
twigs, so “the species of animals we see on the earth are 
the twigs of the great animal tree, the body and branches 
of which have long since perished,” fnd the struggle for 
existence by which the present forms have been arrived 
at, leads to the adoption of the fundamental maxum, “ Be 
hungry and you will be great,” which is proposed in place 
of the old adage—“ Be virtuous and you will be happy.” 
Further ag the same principle is illustrated in a very 
different manner : “ only iron-clad and zinc-covered trunks 
are seen on the Western Amemcan railrdads, all others 
being smashed up by the remorseless pitching of the 
baggage-men, employed, it would seem, for the purpose ; 
this is the Survival of the Fittest.” * 

After the world had passed through the early ages of 
only protoplasmic and invertebrate forms, the vertebrate 
era commences with “the fishy period.” From the 
amphibian type was developed the reptile, as we are told, 
thus : “The lizard differed from the frog, and the newt 
&c., chiefly by breathing entirely through lungs instead 
of gills, and thus dispensing with water, except as a 
beverage ; forced to magnificent temperance by long ages 
of death ; driven to it by the great propelling power to 
which wefare all more or less victims—the force of cir- 
cumstances. Thus a second nature is given, and a new 
type is created. The fish became a reptile. There was 
no more longing for the good old times ; a more glorious 
prospect in life the world has never seen. The untrod 
earth was a garden of thick fleshy plants ; whole oceans 
of appetising insects and delicious worms awaited only 
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the eating. And the new-comers grew and throve as 
ever has any immigrant race before or since.” The ten- 
- dency in animals, as we ascend in the scale of life, to 
` assist one way or another in the further maintenance of 
“their offspring, either by development of a nutritive yolk 
or by feeding them after they. are hatched, is certain, 
“The explanation of this is very simple. As the popula- 
tion of the earth ever increases and competition grdéws 
sharper, it is those who have this assistance in ‘their 
younger days that are enabled to succeed in the world, 
and to arrive at maturity. And these possess the inherit- 
sing tendency to do the same, ‘or very likely a little more, 
for the new generation than their parents had done for 


- them. “If I could only give John a thousand dollars 


when he is twenty-one, I shajl, be satisfied,’ says the sire ; 
‘my father was only able to give me a hundred and a 
‘freedom suit.’” 

The Reptilian Period is followed by “the Age of 
‘Brutes.”” wherein the maxim “might is right” was the 
ruling power. This is followed by “the Anthropological 
Age,” that of the present time ; a time of advance accord- 
ing to evolution, and not of decadence, for all we know 


~ tends to show that “ the course of history is one of pro- 


gress, and that consequently man is an elevated anf not 
a fallen being ; that he is a perfected creature and not a 
degraded divinity ; that his course is Excelsior, onward 
and upward, and not downward.” And if we consider 

- the age of Man, in contradistinction to that of brute and 
reptile, to have been that in which man first appeared on 
earth, what may the present be considered —but the age 
of Woman. “ Historically considered, her case is very 
strong. If the pogjtion of woman continues to become 
exalted in the future at anything lke the rate it has 
‘advanced in the past—granted that she began as the 
slave of a brute—that future will show not an equality, 
but woman the rulgr, the subordinate man; and these 
are advantages in her favour which none but the naturalist 
dreams of.” . : 

“ A complete equilibrium—when for every desire there 
shall be a gratification,” is the authors deduction as to 
the future, things being as they are; but “it would seem 
that life on’ earth is doomed to die a violenty #hd not a 
natural death. Man proposes, but the attraction of gravi- 
tation disposes,” and so “we must be resigned, remem- 
bering that after all we aré: but a mere speck in the 
great celestial economy, which will lose nothing byour 
death.” . : 

The above short account of this eccentric and amusing 
work, which excels more by the quaint way in which well- 
known facts are put, than by anything original in itself, 
will be best supplemented by a perusal of the original. . 








OUR BOOK SHELF 


The Elements of Chemistry. Theoretical and Practical. 
By William Allen Miller, M.D. D.C. LL.D., late 
Professor of Chemistry in oe gnosis 
Revised by Herbert M'Leod, F.CS., Pro of Ex- 

imental Science, Indian Civil Engineering ae 
Coopers Hil. Part I. Chemi Physics, Fi 
Edition, with additions, (London: Longmans, 1872.) 

ALTHOUGH Parts II. and II, of this well-known 

manual have needed frequent alteration and revision 

as the science advanced, Part I. has, until quite re- 





cently, experienced but little change from its well-known 


form. The recent great advances which have been made 
in what is now so well known, or at least so often heard 
of, ‘as solar chenfstry, have necessitated considerable 

ditions to the edition of 1867, the last that left the 
hands of the lamented author, ; 

The name of Mr. M'Leod is a guarantee. that the 
work has fallen into good hands. At page 196, a 
most complete and well-condensed statement of the 
poa aspect of the subject will be found, The early 

ndian obsewations of Captain Herschel and others 
are referred to, and an account of the discovery of 
the method of observing the chromosphere without an 
eclipse is giyen, and also a sketch of the nature of the 
phenomena thus observed, A very good statement of 
the present state of our knowledge with regard to the 
thickening of the F line, and of Frankland and Lockyer’s 
researches on that subject, is aĵo given, and referepce 
is made to cheincenarbab e observation of the different 

of the metallic lines above the pole, an obser- 
vation which has since lead to such important results 
in connection not only with solar and stellar, but with 
terrestrial spectroscopy. The additions conclude with a 
very clear and succinct account of our knowledge of the 
movements of the gaseous masses on the surface’ of the 
sun, and the means of measuring their rapidity and 
direction, The nature of the s pic -phenomena 
of sun-spots is also described, but somewhat briefly, The 
added ion is illéstrated with twelve woodcuts. 

Mr. M‘Leod’s hand is again visible in the chapter re- 
lating to atomicity, where he has added in notes several 
important points in modern chemical theory, which had 
not been sufficiently explained in the original work of 


Dr. Miller ; and we also notice in the body of the book a - 


short explanation of the graphic and symbolical formule 
now so much used in 
student. We most-co welcome ‘this new and 
improved edition of an old friend, and congratulate the 
present editor on the share he has had Jn produe it 

: J. F. 


e 
The A B EA Chemistry. By Mrs. Re B. Taylor. 
Edited by W. Matneu Wiliams, F.RAS, F.CS, 
(London: Simpkin, Marshal, and Co., 1873) 


THIS little book is intended apparently for the use of . 


very Pune children. The attempt to explain the nature 
of the elements by analogy with the letters of the alphabet 
is somewhat obscure, though it would perbaps be difficult 
to find a different method, The book is divided into 
lessons, and eack lesson followed by questions which are, 
on the whole, well selected. The same cannot, however, 
be said ‘of the expermments at the end of the book, which 
all smack strongly of the“ conjuring trick.” We cannot 
colncide with the editor in recommending the book to 


_artigans and businers men, who, we think, might oe 


something a little more advanced, even as a first boo 
eat le however, who wish to téach children chemistry, 
it will’no doubt be useful. 


Third Annuat Report of the Wellington College Natural 
Mistory Soctsty, December 1870 to December 1872. 
(Wellington College : George Bishop, 1873). . 

IT is disappointing that the first words of this report, as 

in the case of the Rugby Society which we noticed re- 

cently, should be a confeasion of partial failure :“ Natural 

History,” the Preface begins by teling us, “does not 

flourish at Wellington ag ... The chief reasgn un- 

doubtedly is, that during the two years the older 

Fellows—and_in particular the Sixth Form—have ignored 

the existence of the Society hain oe? Judging from 

what is said at p. 36, the apathy of the older members of 
the school is owing to some onism which exists be- 
tween the Natural History Society and the Debating 

Society attached to the schod, But, with Mr. Penny, we 


. ` 
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apung chemical facts to the- 
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cannot see that there is any reason why the two societies 
should be in the slightest degree antagonistic. On the 
contrany, they might be mutually helpful, both having 
ultimately the same end in view—to teach the boys to 
examine, think, and act for themselv¥és. Of course it 
ought to be remembered what a great ionovation a society 
like that of Wellington College 18 on the traditional 
methods of instruction belonging to a school, The work 
is entirely voluntary, not clearly defined, as in the regular 
task-work of the school; and the only rewards held out, 
rewards which it is difficult to get the traditional school- 
boy to understand and appreciate, are, besides the direct 
acquisition of knowledge and the pleasure attending it, 
development of the power of observation, keenness of in- 
sight, and general intellectual vigour, A debating society, 
with all its undoubted advantages, is apt to become a 
nursery of boyish vanity ; the reward of successful speaking 
is immediate and very sweet to a tyro, and can be obtained 
without much labour. The work of a Natural History So- 
cicty involves much plodding patience, with very little glory 
to follow ; the rewards are intangible, invisible, especially 
to the boys themselves, and it will take the training of 
a few generations to teach boyish human nature to love 
knowledge for its own sake. One of the most valuable 
means to accomplish this parpose in a school is a society 
like that of Wellington College, and therefore we would 
counsel those who are anxious for its prosperity not to 
be discouraged, but to work on so long as they can get 
any boys to work with them, using all possible means to 
insure success. We hope the merely“ocal obstacles will 
be overcome, and that the next 1eport wile have a more 
lightsome beginning ; also that it will contain many 
papers by the boys themselves, nearly the whole of the 

apers in the present report being by Mr. Penny and 

r. Lambert, and not one by a boy, though we are glad 
to see that some papers by bovs were read at the t- 
ings. The Rev. C. W. Penny, president ofethe Society, 
deserves the grêatest credit for the interest he A acl m 
the Society, and the amount of workehe does to help on 
the objects for which it is established. A large number 
of the papers, full of instruction and interest even to boys, 
are by him ; hs predecessor in the presidehtship, Mr. Lam- 
bert, has also contributed much to make the meetings 
of the Society attractive and instructive. Appended to 
the report are pretty full botanical, zoological, and ento- 
mological lists. 


Familiar Hario oy British Fishes. By Frank Buckland, 
Inspector of Salmon Fisheries of England and Wales, 
Corresponding Megnber of the “ Deutscher Fischerei 
Verein,” &c. &c, ae Society for Promoting 
Christian Knowledge 

THIS is a new edition of the above work, Mr, Buckland 

having found it necessary, he says, almost to re-write the 

book. It may be described as a free-and-easy gossip 
about fishes, the book being largely made up of extracts 
from all qu , Land and Water especially being very 

fruitful in material. As i be expected, Chapter xv., 

treating of Sa/monidg, and occupymg upwards af 100 

a fourth part of the volume, is the most original 
ca valuable. The chapter will be found useful to all 
who take an interest in the rearing and preservatiomof 
salmon, The numerous illustrations are ited fairly exe- 
cuted, and the general reader will find the book enter- 
taining and informing. 








LETTERS TO THE EDITOR 
[The Editer does net hold kimsilj responsible for opimsens expr esitd 
ere No motsce ts taken of anonymons 
COMUNICADAS. 
Endowment of Research 
Direct and Indirect Endowment 

T SUOULD like to make one pr two remarks on Prof, Flower’s 

letter in your last number. - 


* 











He modestly suggests that his views respecting the endowment 
of research tmencumbered with teaching, or as he felictously 
calls it, the direct endowment of research, may be considered by 
members of the Association for the Organisation of Academical 
Study as ‘* heretical." I venture to think that he is ortodox on 
the main theoretical position that, tx /Åe Jeng run, research must 
be endowed directly as well as indirectly (by the muhsidy of teach- 
ing professors) and with an agvally liberal hand. He {sat issue 
with us only, of I take him rightly, as to the zime when ıt will be 
desirable or possible to make a clalmefor such direct endowment. 
We contend that new rs the only lime for making such e claim, 
and for a reason which I wil give presently, Mr. Flower, on 
the contrary, says that while tva@:rat endowment of research, by 
Talsing the salaries of teachers, may be carried ont at once with . 
less opposition from old prejudices, ‘‘ the far more difficult ques- 
tion will follow moge appropriately aud [the’ endowment] be 
carried ont more efficlently when the body of educated scientific 
men in the country is larger than it is now, and the public genc- 
Tally, especially those in high places, have more appreciation of 
the claims of Science for its own sake,” #2 in the more or less in- 
definite future. bd 

In answer to this I would say :-— 

(1) The “ public in high places,” by which I suppose is meant 
Mr. Lowe, who make a conscience of Political Economy, appsar 
to appreciate the fact that the support of an useful and necessary 
bat tially unremunerative employment like research, ont of 
public money is economically a sound investment; whilst the 
subsidy of a remunerative employment like teaching, ont of 
public funds, though perhaps unavoidable, is neverthelez, 
economically speaking, an unsound one. We have no fear of 
Mr. Lowe’s opposition. 

{2) If by “the opposition of old prejudices ” is intended the 
atti ude of the Conservative party towards the claims of know- 
ledge, I would cal Mr. Flowers attention to the fact that some 
of the warmest supporters of “direct ” endowment ere poll ical 
Conservatives. It is, indeed, one of the soufidest elements in the 
Conservative consciousness, the distrust of immature generalisa- 
tions resting upon insnfficlent inquiry ; and the suspicion that, if 
we insist too mach upon expomtion, and throw the weight of our 
endowments into that, and if we make it @#very man’s duty to be 
continuelly expounding, instead of insisyng upon research and 
throwing the weight of our endowments into study, the heads of 
the rising generation run the risk of being inflated with imma- 
ture and windy generalisations, Depend upon it, the Conserva- 
tives are prepared for keeping the endowments of our colleges 
for the sapext of that lifelong and anmterrupted study for which 
the founders originally mtended them. 

(3) Thirdly, Mr. Flower desires to wait tlll*the demand for 
these supports of knowledge is much increased, and the body of 
scientific men wanting them i; larger than itis now. But has he 
ever asked himself whether it is likely, thft when this millennium 
of expectancy arrives, there will still be any university or college 
endowments undistributed, out of which this increased demand 
is to be satisfied? If Reformers of onr old Institutions content 
themselves with sketching merely a teaching organisation on the 
German model, and with askmg to have that amply codowed, 
and take no thought for the morrow ahen this larger body of 
trained investigators shall have come miraculously into exist- 
enco—and I thunk this would bea real miracle, the emenzence 
of a set of phenomena for which the conditiors do not 
previously exist—if, Isay, they are afraid of osking sow 
to have a large fund gradually put in reserve, to be 
gradually drawn upon as the occasion ares, fur the support of 
study and of those engaged in 1t— does Mr Flower imagine that 
the remainder of the College endowments which are not taken 
up by the teaching establishment upon the German model, will 
be allowed to He dead? That no claim will be put in for them 
by the county towns for the erection of more teaching establish- 
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Walter Morrison desires; for the improvement of the Incomes of 
Village schoolmasters ? 

Assuredly all these claims, and more, will be put in for the 
residuo of the fands—and I think it will ge more than-half— 
which will remain unemployed when we have pulled down our 
old Universitieg and set ap our German teaching establishments 
in ther stead. And shall we be able to offer any resistance to such 
de ands, unless we can come forward sew with the courage 
of our opinions, and presemt the whole of our scheme for a 


aclentific as well as a teaching organisation, the former on a no 
less complete ecale than the latter, instead of keeping half of our 


scheme, and the more important half of ıt, m our pockets? Mr. 
- Flower will remember the old lines :— 


“ When land is gone and mon 
_In conclusion, I would refer for a moment to Mr. Flower’s 
fifth paragraph, in which he seems to say that the interruption 
of research and study by teaching work or by official duties, is 
rather On asaistance to‘them, As this statement is very often 
made, but always without the addition of any reasons for the 
opinion, I would respectfully ask Mr. Flower to let us know 
why an interrupted employment‘is more likely to prosper than 
a continuous one? what is the precise advantage of distracting 
intellectual forco from the work åt has to accomplish? and why 
the members of the Government, or, sy, the jury in the Tich- 
borne case, should not also be compelled to deliver at least one” 
course of lectures during the London season? 

July 25 C. E APPLETON 


Method of Endowment 


I Have read with much interest the three articles which have 
appeared in NaTore under the above title.e The author of 
these articles has not as yet indicated the manner in which the 
object which he is, in relation to the Universilies, to 
be attained. He intend to do this hereafter; but as the 
absence of any really practical scheme has been mentioned in 
the public journals as an objection in the way of such endow- 
ment as that proposed, I may perhaps be permitted to offer one 
ar two on the matter. First, tt certainly 
desirable that the FelMwalips at the Universities should not be 
abolished, but that the, conditions of therr tenure should “be 

Scholarships of considerable value, and tenable for a 
limited number of years, might shll be awarded after strict ex- 
amination; but the Fellowships should be reserved exciusively 
for the r ion of a capacity for original research, proved by 
the lication of memos, or otherwise. Under such « system 
there would be little need for an Order of Intelleowiisl Merit. 
The ttle of ‘* Univermty Fellow” might well suffice. T have 
used the expresslon ‘‘ University Fellow,” for though it would 
stil be desirable that a certain proportion of the F s should 
be required to reside at the several yet it would pro- 
bably be considered preferable that the, power of election should 
be transferred from the‘colleges to a Univermty Council, Such 
a Council would have to posed i a fonction similar to that 
‘annually performed by the Council of the Royal Soctety. To 
prevent farountimm and nepotism, it would be requisite the 
names of all candidates should be published, together with the 
grounds on which each bases his candidature. Similarly the 
names of the selected candidates should be published, toge- 
ther with the reasons by which the Council have been influenced 
in thei selection. Bat, it will probably be said, supposing that 
the Council have in their selection exercised a wise and un- 
biased judgment, what is there to prevent the Fellowships from 

into mere mnecures? .How is the continuance of 

Qriginal research to be secured? Probably there would be, in 
this respect, little in the case of those who have already 
proved therr capacity for orlgmal work. But if it be contended 
thet the danger is real, it would not be difficult to provide 
tic by granting Fellowships, not for hfe, but for ten or 
fhion yems, and by renewing them, on the expiry of the original 
term, only to those who have given strict proof of the continn- 
ance of their researches, making epin, of in the case 
of persons disqualified from work by age or 


NATURE 


$ “menty or for the support of the lectures to Indies, ‘or as Mr. Such a scheme as that I have 





| Xuly 31, 1873 


think, be both practical and useful, panen 
pra ough many matters of de- 
would shill remain to be considered. r 
July 24 : M. A. 


Mechanical Combination of Colours 


As you have kindly requested me to a short account in 
NATURE of the instrament I desi to illustrate the “ com- 








bitaton of colours,” Ihave much pleasure in complying with your © 


request. ‘The instru- 


examination. E 


ax isa ray of Hight, 
which passing thro 


g 
3 
iy 
z 
é 





is set in motion the 
spectrum also mover round the conical screen S S, end when a 
certain velocity w arrived at, the colours combme and form the 
original coloured light which 1s entering at the alit C. In the 
same way, by using the slides, any two ow more colours may be 
combined to form the resultant colour. 

Frepxricx J. SMITA 





On seeing the Red Flames on the Sun’s Limb with a 


Common Telescope 

ON observing the eclipse of the sun on Dec, 22, 1870, 
it occurred to me w er it might not be posgjble to see the 
red flames on the sun’s limb withont waliting for a total solar 

ee ee to muke an atacal ecli 
iently perfect to admıt of the red flames being seen. Ac- 
cotd Gh Wat eco era reine Seat nis ike 

on ides), leg: three arms from the periph 
of each of such length that gS pe wore bent they 
should slide into the tube of the eyepiece. I one 
such disc in the eye-tube as near to the field lens as possible to 
avold its getung ; but here a difficulty presented itself which 
I had not foreseen,—the disc was 2 trifle too large, and it shut 
out the sun altogether. I in a smaller one. which admitted 
too much of the sun’s lig! I afterwards tried several, and 
it required a considerable amount of filing and scraping to’ 
produce one just the nght size to cover the sun’s disc aod no 
more; especially as the least jarring or vibration of the telescope 
would cause the edge of the sun to be seen first on one side and 
then on the other, After several trials at different times I sac- 


ceeded on January 16, 1872, in seeing on the south-western limb - 


ared fame. It appeared rather wider at the top than the bottom 


” 
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with a smaller one growing out from the bottom or root close to Relics of the Pyramids 
the sun’s limb, There was another tongue of flames little to the t deni 
right, which appeared to be detached from the larger flame and GLANCING over a number of your periodical I find depicted 


also from the sun's limb. 

On September 20, 1872, I saw a red flats which went up a 
little distance from the snn’s limb and then divided in three. 
Close to this, on the edge of the sun’s disc, was a group of nme 
small spots, and a large space was covered with faculse. 
The flame—which was of a deep red colour—did not appear 
to be projected against the sky, but upon a very delicate purpfe 


No coloured glass was used in either of these observations, but 
a sheet of letter paper was held between the eye? and the tele- 
scope which was removed the instant the sun was brought into 
the centre of the field of view. R. LANGDON 





The Huemul 


IN the number of NATURE for July 24, p. 253, I see it is 
stated that ‘‘the Chilean Mxpl 2 on discovered 
k speen of the Huemul, an animal has been altogether 
ost sight o 

The late Earl of Derby received a female specimen of thls 
animal from Port Famine, in the Straits of Magellan, described 


and figured by me in the Proc, Zool Soc. 1849, p. 64, t m1, 
as Cervus leucotis, which is now m the Derby Museum at Liver- 
a mele and 


pool Mr. Bates has sent to the British 
emale of the Huemul, which were obtained by Don Enrique 
at eas a valley ol the Cordfleras, lat. 46 S. These speci- 
mens have been described, the horns of the male figured, and 
the history of the animal given in detail by me, under the name 
of Huasiala leucis, in the Ann and Mag. Nat. Hist. 1872, x. 
P. 4453 1873, xl. p. 214, and p. 308. g 

The animel, like all the Amencan deer, differs from the stags 
of the Old World in having no tarsal gland. 


British Museum, July 24 J. E. Gray 





Colour of the Emerald, &c. F 


In the veluable and important paper given onè this subject in 
Nature (July 24), the writer has not made it quite clear what 
kmd of emerald was experimented on. 9 

Taken in conjuancuon with the beryl, it may be assumed that 
reference is mtended to the green beryl, a silicate of alumina and 
glucina, commonly called emerald, from if colour; bat the 
name of emerfild ıs also applied to green varieties of corundum, 
which 1s crystalline alumina. F 

It would be interesting to understand fully the distinction of 
colour consutuents. = 
A. H, 





Parasites of the House Fly 


Some of your readers may not be aware that the common 
house fly is at this time frequently found with from one to twenty 
parasites on its body. To such I recommend the observation 
of them as an interesting microscopical study. They are usually 
on the under part of the fly and can be seen with an ordinary 
lens of high power. AR 

Regent Street, July 23 


æ 


Bees and Aphides 
In his interesting communicetion res 


e 
the relations sup- 
posed to exist between 7rigona and 


embracis, Dr. H. Muller 

ippen to have overlooked the Abbé Bomiers o i 

(Kirby and S “ Introduction to Entomology,” 7th edition, 

p. 384) that hive-bees will collect the honey-dew excreted by 

Aphi T have also observed the samo habit in humble-bees. 
Kulderry, Co. Donegal W. E. Harr 





Flycatchers Nest 


Some flycatchers have built their nest inside a temporary shed 
erected for the masons at present employed upon the rebuilding 
of Llanfrechfa Church. Phe nest is now full of young ones, 
and the old birds fly ın and out of the shed with 
fidence, carrying food to them, and quite 
carving and sawing going on close to them. 

July 16 ELIZABETH H. MITCHELL 


ect con- 
eas of the 





(vol, vil. p. 147) a grey granite ball, recently discovered in the 
Great Pyramid, and to be an ancient Egyptian weight 

It does not seem toghave struck the author of the article that 
this ball could be anything else than a standard weight, bat the 
description he,gives leads me to assign to it quite a different use 
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I believe it to be a naluially formed granite pebble, selected. 
on acconnt of ita nearly spherical form, for a mason’s “ plumb- 
bob” The small white spots of lime found on the ball were 
probably the refult of its impact agalast the narrow cement 
Joints whilst the masonry wos in progress and the moita not 
t set. 
he bronze hook and cedar rod may hare formed part of the 
same tool, which posnbly resembled the cia ord sketch. 
Mangalore, June 20 . IL PRINGLE 
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FISH DISTINGUISHED BY THEIR ACTION 


AS the trained eye of a constant resident in the country 
enables him to recognise the various species of 
birds that cross his path by thew flight, urespective of 
their forseand colour, so the observer of fish as they wander 
at will in the tanks of a large aquarium soon learns to 
invest them with an additional marked individuality 1m- 
parted by their mode of action. In some instances these 
distinctive characters are instructive, as illustrating the 
varied mechanical pnnciples on which locomouon ij 
effected, while in otheis they ar highly valuable as 
affording accessory means of disciiminating the zoological 
affinities of the ditferent races and species. 
Commencing with the Plagiostomous order, we find in the 
two primary sub-groups, including respectively the Sharks 
and Rays, that progression 1s effected on very distinct 
principles. With the Sedachordea, or shark tribe, the fish 
move by the even, powerful swaying from side to side of the 
largely developed and unsymmetrical caudal fin and whole 
posterior part of the body, the other fins remaining quies- 
cent and being merely subservient as balancers. Descend- 
ing to the species we find again that each form exhibits a 
peculiarity of action distinct from its congeners, and one 
which readily enables us to discriminate between them. 
Thus in the Smooth Hound, Mustelus, the pectoral fins 
are so largely developed that their balancing powers arc 
highly augmented ; comparatively slow motion of the 
caudal extremity suffices to propel the fish through the 
water, and the whole body being ficxible, it pro- 


we 
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pare with a-measured grace of action 
y no other ies of its tribe. In the Picked 
Dogfish, Acanthias, the general contour of the body is 
very similar to that of the last species, but the pectorals 
being much smaller, more rapid on of the caudal 
exiremity is requisite for supporting it iñ the water, and to 
this has to be added a great rigidity of the anterior half 
of the vertebral column, una the fish to swerve from 
side to side with each stroke of the tail, the same cause 
preventing it also from turning corners with ease and 
rapidity, and altogether imparting to it a want of grace of 
action compared with that of other members of its tribe. 
For the foregoing reason this species requires a tank of 
larger size for its preservation in good health than other 
Dogfish, as if confined within the boundaries of a small 
one, it beats its head against the sides and rockwo:k to 
such an extent, that the cartilage of the skull is frequently 
exposed toview. Inthe Spotted sh, “¢y/fie92, the whole 
body is more elastic even than in Mustelus, a character ad- 
roirably fitung it for its gropnd-loving habits, and enabling 
it to explore, and adap itself to every. sinuos ty of the 
ground while hunting for its prey. When swimming in 
open water, it is disting shed by a more rapid action and 
swifter progress than Afwste/is, though at the same time 
the ter amount of force expended in its movements 
deprives it of the peculiar grace associated with that 
species, 

One anomalous form standing as it were between the 
Sharks and Rays, the Monk, or Angel fish, RA&iaa 
sguatina, affords in its locomotive characters an inte- 
resting link further indicating its close affinity rather 
with the former than the latter group. The habits of this 
fish are essentially nocturnal, and throughout the daytime 
it usually reclines sluggishly at the bottom of its tank. 
Its depressed body and broadly expanded pectoral fins, 
resemble those of a Ray more than a Shark, and like the 


“former fish it seeks concealment by burying itself beneath 


the sand or shingle, excavating a hole with the shovel- 
like action of these @road fins, and thus waits in ambush 
for passing Immediately the Monk fish rises above 
the surface of the ground, its true affinities become ap- 
parent, progression being effected entirely by the lateral 
acton of the caudal extremity, as in the Sharks, though 
in a more slow and Aumsy manner. The lateral position 
of the gill openings in this fish forms its chief shark-like 
anatomical character, and to this has to be added its 
viviparous habits, 

In the Batoidea, or Ray tribe, onward motion {3 ac- 
complished by a singular, even, and wing-like action of 
the broad pectoral fins, the aitenuated cauda] gatremity 
remaining perfectly quiescent, and serving only to preserve 
the fishes’ equilibrium. Swimming towards the surface 
of the water, these fish present a most remarkable bird- 
like aspect, their e flapping fins reminding the ob- 
server of, the flight of the heron or some other unwield 
representative of the Grallian order, while the slender 
dependent in the rear suggests the characteristic mode in 
which those birds hold their long legs, while pursuing 
ee ours through the more subtle medium which they 
inhabit. 

Proceeding to the Teleostean group, we find the means 
by which the same organs are made subservient to the 
faculty of Jocomotion, still more highly diversified ; space, 
however, will only admit of a few selections, 

In the Gurnards, 7rzpéa, during rapid movement, all the 


- fins are pressed closely against the body, the broad wing- 


like pectorals being sbuc up like a fan, while the fish is 

ropelied swiftly through the water by the vigorous undu- 
fadans of the tal; when the fish moves leisurely the pec- 
torals are opened to their full extent, acting as balances. 
In many species, such asthe Striated Gumard, 7. neata, 
these fing are brilliantly coloured, reminding the observer, 
especially when g them from above, of gorgeous 
ropical hutterflies, gliding along with the smooth action 


‘like the latteen sail of a Mediterranean fishin 


a ere EEEE 


characteristic of the Vanessa tribe: Yet a Mid pronari of 
motion is possessed by these remarkable fish. Setting on 
the ground at the bottom of the water, they are ca) of 
literally Walking over it by means of the three free rays of 
the pettoral fins, wifich are situated a little in advance of 
the others, and are curved and especially thickened, to 
adapt them for their anomalous office. . 

The Gemmeous Dragonet, Callionymus igrapa small 
and beautiful fish somewhat résembliog the Gurnards in , 
outward appearance, is distinguished by an essentially 
different mode of p ion. The habits of this species ` 
are rather sluggish ; it spends much time reclining on the ` 
ground, occasionally moving for short distances just 
above its surface, by the flitting action of the delicate pec- 
toral fins. On ascending towards the top of the water, its 
swimming capacities are shown to be very limited, being 
restricted to the weak wibrations of the pair of fins above 


mentioned, and which impart to it a peculiar jerky 
action. The male jn this speties is recognised by 
the extraordin length of the first ray of the anterior 


dorsal fin, which is raised and depressed at pleasure 
yawl. 
This singular appendage appears, from my own observa- 
tions of the species in connnement, to be sybservient to 
the same end as she wattles, crests, and other abnormal 
adjuncts a the male ae er peed pad the 
purpose o inati cir*mates ; to this is added a 
similar heightening of the colour, which is carried to such 
an extent in this fish, that the two sexes were long re- 
garded and ‘described as separate species; under the 
respective titles of Callionymus lyra and dracunculus. 

In the Pipe-fish and Bea ores Syngnathus and 
Hippocampus, representatives of the Lopho chil, the. 
organs of locomotion are reduced to their minimum, 
being often restricted, in the former genus, to a tingle 
mediin dorsal fin, and being ‘at the most supplemenied __ 
by a pair ofgdiminutive pectorals and a rudimentary 
caudal. In all cases this dorsal fin is the chief propelli 
instument, and in motion, rapidly undulatiog from 
to end, illustrates the action of the Archimedian screw, 
driving the fish ugh the water on the same principle. 
Dr. J. E. Gray the first to point out this remarkable 
peculiarity, in the case of Syagnathus, froth observing 
these fish in the Aquarium ac the Zoological Gardens. 
In both Syaenathus and Hippocampus the animal 
usually assumes a vertical posuon .while progressing 
through the water. F 

The John Dorée, Zens faber, afforda us an example óf 
the same principle noticed in the Syngnathidæ, applied 
to the purposes of Jocomotion, though to a still more re- 
markable and extensive d x ` 

One of these singular looking fish added to the 
Brighton tanks about two months since, has continued in 
ect health up to the present time; and although of 
shy and retiring habits, has already yielded many points 
of interest in connection with its lite history. The ordi- 
nary position assumed by this fish is the nexphbourhood of 
some projecting rock near the bottom of its tank, and 
against which it sometimes inclines in a leaning posture, 
Panne rouina for hours together, Its ordinary 
pro m place to place is remarkably slow, and it is 
only when on rare occasions it rises high in the water, 
that the beautiful mechanism that guides its movements 
can Pe eee It may then be seen that the only 
organs into action are the narrow and delicate 
membranes of the posterior dorsal and anal fins, each of 
which vibrates in a similar manner to the single dorsal of 
the pipefish ; the long tilamentous first dorsal, pectorals, 
ventrals, and caudal tins meanwhile remaining perfectly 
motionless, Thus this wary fish, with an almost nnper» 
ceptible action, silently and stealthily advances upon its 


intended prey, engulphing it in its cavernous mouth 
almost before the As victim is aware of its enemy’s 
approach, t ; 


W, SAVILLE KENT 
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THE ORIGIN OF NERVE FORCE 


TO any one taking a general view of the present posi- 
tiot of physiology, there are few things more striking 
than the deficiency of our knowledge ecting the source 
of the current which traverses the nervols system, and is 
brought into pay through the instrumentality of its 
various parts. at the current itself is electricity in some 
form or anoth&, is almost universally acknowledged, but 
in what part of the body it originates, or from what stor 
of energy it is derived, is more than most have attempted 
to answer. The question is made more difficult than it 
would otherwise be, from the fact that in all tRose animals 
which exhibit external electrical phenomena to any extent, 
such as the Torpedo and G otus, there are large and 
elaborate special organs for the development of the 
shocks they produce, but no similar mechanicism, 
and nothing approaching to t can be detected in man or 
other animals, whereby en electrical current or charge 
might originate. The brain and theevarious gangha are 
often compared to the batteries of a system of electric 
telegraph, but how they would act if they were such, it is 
almost impossible to explain. 

Direct evidence, therefore, failing to give a satisfactory 
solution of the problem as to whence nerve force 
originates, it is necessary to appeal to the indirect in 
endeavounng to obtain an er. The hypothesis of 
“the survival of the fittest” evidently presupposes thar 
after the struggle for existence has lasted a certain time, 
the fadividnals which remain, economige to the utmost all 
the forces at their disposal, because the more perfect use 
that a living being can make of the limited forces at its 
command, the easier will it be for it to continue to live. 
The Rev. Samuel Haughton from the resulting very 
strongly marked economy of the animal mechanicism, 
has deduced the principle termed by him that of “least 
action m nature.” The generalness of this principle makes 
it necessary, if there is evidence of the existence of an 
store of energy in the living body apparently unemploy 
to endeavour to find whether its effects have not been 
overlooked, or included with those of some other force; 
and if, at the same time, a force is at work whose origin is 
unknown, to Wy and prove whether the two are in any way 
related to one another. As shown above, there is a force 
which is in continuous’action, with an unexplained origin ; 
the question then resolves itself unto whether there 1s a 
source of ene in the living body, whose effects have 
not been explained, and if so, can it on any known or 
probable grounds, be considered competent to give rise to 
the nerve current? An endeavour will now be made to 
show that both parts of the question may be answered 
in the affirmative; in other words, that there is an 
available. source of energy, as yet unrecognised, of 
which the function is therefore not yet explained, and 
which is quite capable of giving rise to the nerve 
current. ; 

This physiglogically new source of energy is she 
differences of temperature between the interior and 
surface of the trong body. Those who are ennac- 
quainted with the principles of the modern doctrines 
of thermo-dynamics, will readily perceive that a difference 
of temperature in two bodies is a source of power, when 
they consider that a low-pressure steam engine depends, 
for its power of doing work, on the difference of tempera- 
ture between its boiler and condenser ; and that a current 
may be maintained through a copper wire, if it is connected 
with a thermo-electric battery of which the two ends are 
kept at different temperatures. In what are termed hot- 
blooded animals, that is, in mammals and bids, the 
difference of temperature between the surface and the in- 
tenor is considerable under all natural circumstances, and 
in them there is a regulating action of the skin, by which 
they maintam a yniform internal temperature, always 
hotter than the surface, whatever that of the external 








medium may be. In the sluggish so-called cold-blooded 
animals, the temperature of the interior of the body is 
but slightly different from that of the air or water in which 
they live ; that 1t must be higher is evident from the fact 
that destruction of tissue 1s continually going on tn their 
bodies, which is always necessanly attended with the 
evolution of heat. 

Such being the case, it is evident that in the difference 
of temperature between the surface and the ‘interior of 
the living body there is an available source of energy, 
whieh is almost certainly employed advantageotily 
throughout the whole animal gdom; and what ig 
more, ıt may reasonably be supposed to be that which 
gives rise to the electrical nerve current, as only one 
assumption is involved, and that not an improbable onc, 
it being that a thermo-electric current is capable of being 
generated between soft tissues of different composition or 
structure. Physicigts will be able to decide this question 
experimentally, and if they do so, they will do a service 
to physiology. 

For the distribution of a current so 
struction of the nervous system is ectly suited. Two 
sets of conductors are n , fhe one to carry the 
currents from the skin to the central organ, which 
arranges the direction that they must take, and the other 
to send them on to their destination ; these aie to be 
found in the afferent and efferent nerves. As in the 
bap ee system, no return conductor is necessary ; for 
as q ends of the wires are fut into connection with the 
earth, by which they are able to cammunicate, so the 
terminations of the nerves in the skin, muscle-cor- 
puscles and otherwise where they lose their insulated 
coverings, place the extremities of the afferent and efferent 
nerves in communication through the intervention of the 
mass of body tissue. The brain and minor gangliz would 
then act like greater and lesser offices for the reception 
and transmissiog of currents in the required directions, 
being in fact the commutators of the system, 

There are several of the most important phenomena 
exhibited by the nervous system which*are very satisfac- 
torily explained on the above hypothesia. For instance, 
mm cold weather the impulse to action is much more 
powerfully felt, than in summer when the air is hot, and 
therefore the temperature of the surfacg is higher. It is 
well known that it is imposmble to remain for more than 
a very short time in a hot water-bath, of which the tem- 
Pa is as high as, or a litle higher than, that of the 

dy, on account of the faintness which is sure to come 
on, and this may be reasonably supposed to be the result 
of the cessation of the nerve current, which is consequent 
on the of the surface of the body becoming 
the same as that of the interior. This faintness is imme- 
diately recovered from by the application ofa cold douche, 
When great muscular exertion has to be sustained, as in 
running or rowing, it is always necessary to have the 
clothes thin, and it is felt during the time that it is 
necessary for the continuance of the effort, that the sur- 
face of the body must be kept cool. 

As the termination of the neives in the skin must 
correspond, on this hypothesis, with the cooled cend of a 
thermo-electric battery, therefore the brain, which is very 
abundantly supplied with blood, and is the part of the 
body to which most of the nerves are directed, must 
be compared with the heated end ; and as it 1s by the 
conversion of heat into electric current that the neve 
force is developed, it is evident that heat must, toa certain 
extent, disappear as such in the brain, and that that organ 
must consequently be colder than the blood which enters 
it. This is exactly what Dr. John Davy observed in the 
case of the rabbits he experimented on, and his results 
have not been shown to be incorrect. 

A paper on this subject by the present writer appeared 
in the June number of the Fournal of Anatomy and 
Phystology. A, H. GARROD 
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NOTES FROM THE “CHALLENGER” 
V, 


OX Wednesday, March 26, we sounded (Station 

25) in lat. 19° 41’ N., long. 65° 7 W., nearly a 
miles north of St. Thomas, in 31875 fathoms. The 
bottom brought "p in the hydra tube was reddish 
mud, containmg, however, a considerahle quantity 


of carbonateof hme, Itis singular that the colour and 
composition of this mud were not uniform. The upper 
layer, that which had been forced farthest into the tube, 
was much redder than tiat which was nearest the mouth 
of the tube, and which had consequently come from a 
greater depth. 


I am inclined. to attribute this to the 
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steepness of the slope from the plateau of the Virgin 
Islands. | It is easy to conceive that, under the influence 
of currents varying from tıme to time in force and direc- 
tion, the calcareous mud, the product of the disintegration 
of the coral recfs, may be washed down the incline in 
varying proportions, 

. Tec iiernometer were sent down in this sounding, 
and a shp water-bottle. The thermometers were unable to 
bear the extreme pressure, and both were broken, I 
have already (vol. viu. p. 109} m a former report described 
the circumstances connected with the loss of these two 








instruments. The water bottle appeared to have 
answered its purpose. ‘Mr. Buchanan finds thar the 
bottom water has a specific gravity slightly greater than 
usual at great: depths,’ but not materially so.* The 
amount of carbonic acid is somewhat in excess. 

As this was the seam sounding which we had taken 
we were anxious to try whether the dredge would sti 

rove serviceable. The small dredge was accordingly 
pened with the usual barcand. tangles, fnd from the 
centré of the bar a “ hydra” sounding tube weighted with 
4cwt was suspended about two fathoms behind the dredge. 
A two-inch rope was veered to 4 400 fathoms; a toggle . 
was stopped én the rope 500 fathoms from the dredge, and 
when the dredge was well .down two weights of one cwt. 
each were slipped down the rope tothe toggle. We com- 
menced heating in about 1.30, and at 5 P.M. the dred 
appeared, with a considerable quantity of reddish- 
grey ooze, mottled like thé contents of the sounding-tube. 
The whiterportion effervesced fregly with acids, the redder 
only slightly. The mud was carefully examined, but no. 
animals were dethcted except a few small foraminfera, with 
calcareous tests, and some considerably larger the 
arenaceous type. This dredging, therefore, only con- ` 
firmed our previous conviction, that, very extreme depths, 
while not inconsistent with the existence of ani life, 
are not favourabfe to, its development. Fn the afternoon 
a series of temperatures wére taken at intervals of 100 
fathoms from the surfate to 1,500.. The tem ture at 
the surface was 24°5 C,, and that at 1,500 2"4C.° The 
curve constructed rem this series indicates a very rapid 
and uniform fall of about 20 C. during the first 600 
fathoms,’ and “generally a‘distribution of temperature 
almost tientical with that of some of the later stations 
on the section from Santa Cruzto Sombrero. In this way 
we pursued our course northwards under all plain sail, 

On the following day we sounded in much shallower 
water—z2,800 fathoms. The bottom was much of the 
same character, and on the 28th in 2,960 fathoms with a 
like result, but at our next sounding in 2,850-fathoms on 
the 29th, the calcaredus element in the mud had almost 
entirely disappeared, and the contents of the tube seemed 
to be identical with the “red clay” which occupied so 
large a portion of our first sechon. The cecurrence of 
this clay is a large and‘important phenomenon. In the 
section of the Atlantic, from the ies to the West 
Indies, it occupies about I,900 miles, a distance twice as 
great as that occupied by the globigerina mud: What its ` 
lateral extension from that lne may be,.we do not know; 
but we now find that it extends more or less from ove 
the greater part of the distance between St. Thomas and 
Bermudas. The nature and source of this deposit, and 
the causes of its peculiar distribution in the deeper 
of the ocean, are- therefore questions of the highest 
interest, H - R : 

On the 2nd of Apat g distance of 134 miles from 
Bermudas, a series of temperature soundings was taken 
at intervals of 20 fathoms from the s to 300 
fathoms. > Pek t ni 

The pilot came on board in the afternoon- of April 4 
and we passed through the narrows, the reefs which make, 
the navigation bf this singular little group of islands so 
danggrous spreading round tis in rich purple patches, 
contrasting with the vivid pale green of the channels of 
deeper water between them., amy 

he evening waa falling as we anchored in Grassy Bay . 
and received our first impressions of Bermudas, On the 
Monday ‘folfowing we moved from G Bay to the 
Camber, jn the t Dockyard. We remained there till 
the 21st of April, and employed the interval in taking such 
a general eat of the natural beauty of the island ag 
our time allowed, ` i X ` Segi 

As' Bermudas, on account of its isolated position, its 
structure, and its peculiar conditions of temperature,’ pres 
sents many points of great icterest, I will defer. giving a 
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detailed account of it until some investigations which we 
have still in hand are ‘completed. ; . i 

We met at Bermudas with a singular confirmation and 
illustration of our view as to the organic origin of the 
Sred clay” of the Atlantic sea-bed, 8 . 

The Islands of Bermudas consist ‘exclusively of lime- 
stone, in some places very compact’ and hard, almost 
crystalling; more usually soft and ctumbling easily when 
- first quarmed, but hardenitig’on exposure tothe ais, 

The limestone is very i lar in the ditection of its 
dip, In amount, however, the dip seems never td exceed 
-3o°,. The beds are thrown about in a curioas way, every 
quarry or road-cutting showing contortiéns of all kinds 
in the strata and every amourit of irregularity consistent 
with uniformly low angle of dip. One would imagine at 
first sight that the islands exhibited, on a small scale, an 
epitome of the geological phenomena of a disturbed 
palæozolc distritt.- ee > 
~ Lieut. (now General) N@lson, R.E., at that time a young 
man, stationed at Bermudas, communicated to the lo- 
” gical Society of London on April 23, 1834, a very valuable 
paper on the geology of Bermudas, which was published 


m ` -a 








in the fifth volume of the Transactions of the Society. 
Lieut, Nelson pointed out that the great proportion if 
not the whole of the Roċks of Bermudas are formed 
simply by the blowing up by the wind of the fine cal- 
careous sand the product of the disintegration of tte coral, 
shells, serpula-tubeéS, and the other constituents of the 
Bermudas reefs, that white sand which we found to extend 
at ing depths through a radius of about 29 miles round 
the is a The sand is washed in by the sea; it is then 
caught at certain exposed points by the prevailing winds, 
blown into sand-hills 40 to 50 ft*in height, which slowly 
move along, forming shoreward a glacis at the angle of 
repose of loose sand, on which lamina after lamina is 
deposited, overwhelming a large tract of country with 
its fields, gardens, and cottages, in a comparatively short 
trme, and advancing until its p s is. sto by 
an opposing slope, of sufficient height, or by the inding 
of the sand by vegetation. On these wind-blown beds of 
lime, aptly called by Lieut. Nelson, Æolan formations, 
which are originally formed at a considerable inclination 
changes in the direction and force of the wind-floods o 
sub-tropical rain and other transitory and accidental 


Fa s.—Rocks of Coral Sand in Bermudag in process of formaton, showing Stratificatoa, and the Stumpe of Codars which have bean overwhelme t. 


causes producesewith great rapidity all the ‘appearances, 
denudation, unconformability, curving, folding, synclinal 
and anticlinal axes, &c., which are produced in real focks 
if I may use the-expreasion, by- combined aqueous and 
metamorphic action, extending over in e periods 
of time. `` - E N . 

Rain-water contains:a considerable quantity of free 
carbonic ‘acid. ‘Water thus dissolves the lime 
rapidly, and the soluiion‘of bicarbonate of lime percolat, 
. ing broug the bed, loses a' -portion of its car- 

bonic “acid, and deposits’ a cement of carbonate of 
lime between the particles of- the coral sand. This 

rocess is kept up-not: only by’ the surface: rain’ but 
by the water of the sed; which, as we shall ste, percolates 
through the porous stones of the islands. As evidence of 
the A of this procesg, we have every crack and 
fissure of the rock filled with semi-crystalline” stalagmite, 
“and every heré and there tht rock i hollowed ‘out into 
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caves which in some places assume the proportions of 
Magnificent caverns with lofty roofs, supported by huge 


itic columns, and fretted and enriched by curtains 
and fringes-of atalabtite 


One very striking thing about Bermudas is the total 
absence of running water. There is not a trace of a 
stream or pool, or even of a ditch. The rain, which often 
falls in great quantities, sinks through the soil at the spot 
where it falls as it might sink through a sieve. The 
islands are perfectly permeable to water honzontally as 
well as vertucally, so that below the level of the sea the 
stone is saturated, or filled with salt water. The fresh 
water lakes and wells, of which there are many, are thus 
merely catches of fresh water lying upon the surface of 
salt water, and they are nearly all slightly brackish, and 
those near the sea rise and fall perceptibly with the tide, 
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_-ON~PHE SCIENCE OF WEIGHING AND 
-MEASURING, AND THE STANDARDS OF 
` - WEIGHT AND MEASURE 
a I. ry 


PURING the last few years public attentign has been 
frequently drawn to the subject of our national 
weights. dnd measures, The administrative and social 
questions of the improvement of our ing system, and 
of the proposed introductton into-this country of the deci- 
mal metric systern-—first established in France, and now 
being génerally adopted on the Continent of Europe, and 
indeed ext g to the other of the-world—have 
formed the subjects of debate in every Session of Parlia- 
ment, and are stil awaiting solution. The scientific ques- 

. tions involved in the use of hts apd mares ave 
for a much longer period eng the attention of many 
of our most eminent men of Science, several of whom 
have been members‘of the various Standards Commissions 
from time to time oa by the British Government, 
These questions are at the present time the objects 
of investigation and d®liberation by the large body of 
scientific men from all civilised countries, who compose 
the International Metric Commission at Paris, It may, 
therefore, be useful to bring together and place before the 
public the several points involved in the science of weigh- 
ing and measuring, and to gife some account of our stan- 

_ dards of weight and measure, as well as to descrie in 
some detail the scientific construction of our existing im- 

erial standard ,and pound. No sufficient means have 
itherto been adopted for making the general public ac- 
“quainted with this part of the subject, although they are di- 
rectly mterested ia it, the information hitherto published 
cting it having been confined to afew papers in the 

“Philosophical Transactions,” and to popora of the 

- several Standards Commissions, and othe Parliamentary 

Returns, Of these pa the most important are those 

on the construction of the imperial standard pound, by 

Prof. W. H. Miller, in “ Phi, Trans,” 1856, and on the 

. construction of the new imperial standard of length, by 
the Astronomer Royal, now Sir G. B. att 

1857, In the following treatment of the subject use will 
be made of these på as well as of other authoritative 
works relating to weights and measures. ` ; 

The scienco of weighing and measuring comprehends 
tpe following points :— č 

The scientific definition of weight and measure. 

The authoritative establishment of fundamental units 
of weight and measure of length and the copagmuction of 
their material representatives as primary standards, in 
relation to which all numerical amounts of weight and 
measure are to be expressed. 

The establishment of determinate aliquot parts and 
multiples of the’ primary units of weight and measure, 
and of other units dérived from them, such as the unit of 
measure of capacity, &c.; and the construction and veri- 
fication of their material ‘representatives, as perth 
standards, by comparison with which the accuracy of 

i meee and measures in ordinary use is to be deter- 
mined,- 

_ The scientific methods of using standard and other 
weights and measures in which special accuracy is re- 
quired, as well as auxiliary scientific instruments, such as 
balances, thermometers, barometers, micrometers, and 
other comparing apparatus. : 

The determination of the just results of weighing and 
measuring with these iiai instruments, after allowing 
for all indirect influences affecting the of the 
direct results of weighing and measuring ; for instance, 
differences arising from the physical composition’ of 
bodies, variations of eco ane consequently of the 
expansion or contraction o e several substances 
changes of condition in the medium in which the com- 

\ 


units. 


pendence on their shapes ortextures, 
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parisons are made, sp including also a computation of 
the probable errors of the final results, 
e whole subject will therefore be treated under the ` 
tollorie general heads :— oo 
I. Definitions pf weight and measure. . 
II. Standards of imperial weight and measure. 
III, Scale of multiples and parts of imperial standard 


IV. The metric e >œ z 
V. Weighing and-measuring instruments and their, 


4 I, Dyfnitions’of Weight and Measure, i 

Weight or gravity has been defined as the quality in 
physical bodies by which they tend towards the centre of 
the earth, in a line perpendicular to its surface ; or it ma 
be defined more generally as a property inherent. in 
bodies, by which they are drawn to some common point, 
called the centre of gravity, and with a velocity in propor- 
tion as they are more, or less dere, and as the medium 
ete i which they pass is more of less rare. 

In following.out his discovery óf the theory of universal 
attraction and gravitation, Sir Isaac Newton demon- 
strated, first, that the bie as perros at sequal dis- 
tances from the centre of the are directly propor- 
tional to the ‘quamtity of matter that each body contains ; , 
whence it follows that the weights of bodies have no des 
and that all spaces , 
are not equally full of matter. Up to the time of Newton 
the earth was considered to be spherical, but it was de- 
monstrated theorettcally by Newton, as well as-.by 
Huygens, thatethe earth must’ be flattened at the poles. 
Whence it was shown by Noton a a on diffe- * 
rent parts of the earth-surface, Sen of: the’ same 
body is different, owing tothe spheroidal figure of the 

which causes the body on the surface to be nearer 
to tile centre in going from the “Equator towards the 
Poles; and that ihe increase of the weight is nearly in 
proportion to the versed sine of double the latitude, or, 
which is the same thing, to the square of the sine of the 
latitude. He assumed the weightvat the Equator to that 
at the Pole to be in the proportion of 229 to 230, and con. 
sequently the whdle increase of weight from the Equator 
to the Pole to be the 229th part of the Weight at the 
Equator. Gu p i ` 
n accordance with the principle the discovery of 
which is ascribed to Archimedas, that all bodies im- 
mersed in a liquid suffer a loss of weight precisely equal 
to the weight of the liquid displaced, it was also demon- 
strated that a body ummersed in any fluid specifically 
lighter than itself loses so much of fts weight as is equal 
to the weight of a quantity of the fluid of the same bulk 
with itself Hence ane pE more of its- weight in a 
heavier fluid than in a lighter dne, and therefore it weighs 
more in a lighter fluid than in a heavier one, for instance, 
e ah 
e in ciples own ewton are 
universally aand as correct, with the emeeption of the 
See tyr proportions of the weight of bodies at different 
parts Of the earth’s surface ; for it is important to observe 
that Newton founded his calculation of the earth’s ellip- 
ticjty on the hypothesis of its being homogeneous, which. `: 
is not the case ; and hence he makes the equatorial dia- 
meter greater than the polar axis, as 230 is to 229. But 
from the numerous iments since’ made with the 
pendulum at different parts of the earth, it has been found 
that the earth is not homogenéots, or composed of con- 
centric strata of equal density, and that the ellipticity is 
not so great as Newton supposed. 

The method of- measuring the igtensity of gravity on 
different parts of the terrestrial spheroid, by means of the 
seconds pendulum, is said to be due to Borda, a4 origin- 
ally described ın a Memoir inserted in vol. iti. of- the 
Base di Systems Méfrigue. From the-results of Borda’s 
experiments, made towards the close of the last century, 
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Laplace computed the ellipticity of the earth to be piy, 
but later experiments and computations of other men of 
science goncur in making it nearly yy. 

In the Philosophical Transactions of the Royal Society 
for 1818, Capt. er has stated the results of his pendu- 
lum experiments in London, and determined the length 
of the pendulum vibrating seconds, or completing one 
vibration ig ggtyo part of a mean solar day, when 
measured in a vacuum at the mean level of the sea and 
at a temperature of 62° Fahr. to be 39'13842 inches of 
the Standard yard, which was legalised in 1824 as the 
Parliamentary Standard of length. The latitude of his 
place of observation in London was 51° 314” N. He 
subsequently made a slight correction in this determina- 
tion, making the length of the seconds pendulum to be 
39°13929 inches, as shown in Phil Trans, 1819, and this 
length, or rather 39°1395 inches, was declared to be the 
true length in the Standards Act of 1824, 

It was, however, discov@red by Bessel that the correc- 
tion which had ordinarily been app'ied, and was applied 
by Kater, for reducing the vibrations of a pendulum, as 
obs: rved in ord nary air, to vibrations in a vacuam, ought 
to be greatly increased. The experiments weie conse- 
quently repeated by Capt. (now Sir Edward) Sabine, with 
special reference to the form of pendulum usually em- 
ployed in England, In Phil. Trans. 1821, Sw Edward 
Sabine has shown as the results of his experiments on 
the acceleration of the pendulum io different latitudes, 
that the mean diminutton of the force of gravity from the 
pole to the equator was 0°0055138, in other words, that a 
weight of 100 lbs, at the equator would be less by 0°55 138 1b. 
at the pole; whilst the resulting mean ellipticity of 
the earth deduced from his pendulum observations, was 


‘_1_ Sir Edward Sabine has also shown as the result 
313° i 
of his experiments on the length of the seconds pendulum 
in Greenwich Observatory, that its length vibrating 86,400 
seconds in the 24 hours, at the temperature of 62° F., and 
in a vacuum, was found to be 39'13734 taches. 

In his papet on the`Yard, the Pendulum, and the 
Metre, Sir J. Herschel has observed that the true measure 
of the earth's ion (independent of centrifugal force 
arising from its rotation), is best to be derived from an 
ideal seconds-pendulum supposed to vibrate at the extre- 
mity of the earth’s polar axis ; and that the mean length 
of ie lar or of the equatorial dulum must be de- 
rived from the general result of observations of the lines 
of oscillation of one and the same invariable pendulum 
at a multitude of g hical stations in all accessible 
latitudes in both hemispheres ; but that no two combi- 
nations a in giving the same precise length, in conse- 

uence of the local deviations of the intensity of gravity, 

ue to the nature of the soil or crust of the earth, and the 
configuration of the ground immediately beneath and 
around the places of observation. And further, that since 
the pendulum cannot be observed at sea, the whole sea- 
covered surface@f the globe is of necessity excluded from 
furnishing its quota of observations to the final or mean 
conclusion. ater being on the average not more Ma 
one-third the weight of an equal bulk of land, such as 
the earth surface consists of, and only 4 of the mean 
density of the globe, the force of gravity at the surface 
of the sea is less than at the sea-level on land by the 
attractive force of as much material taken at twice the 
specific vity of water. (or at +4 that of the globe), 
as would be required to rhise the bottom to the surface. 

With regard to the determination of the earth’s ellip- 
ticity, as shown by actual measurements of the dimen- 
sions of our globe, and the relauve length of the equatorial 
diameter me the polar aus of the earth, the most recent 
determination 1s that by Major Clarke, as stated in his 
“Comparison of Standards of Length,” published in 1866, 
This memoir has been declared by Sir J. F. M. Herschel, 
tę be the most complete and comprehensive discussion yet 








received on the subject of the earth’s figure, and to be 
held as the ultimatum of what scientific calculation is as 
et enabled to exhibit as to its true dimensions and 
orm. , 
Major Clarkes results were computed, not» from 


pendulum experimenfs, but from the combination of all 
the separate measurements of arcs of meridians in Peru, 
France, Prussia, Russia, 
in the United Kin 


e of Good Hope, India, and 
hey are as follows :— 


gdom. 





Length of Polar axis | 42,706,858 | $00,483,296 | 19,718,196 | 12,712,080 
A 
rae y TETN] 4L8shyoo | soa,244,400 | 12,796,388 | 38,756,470 
loop ETS $2,830,958 | 508,079,496 | 19,75 yor | x9,758 588 
r Sa 32,813,594 | 393,760,598 | 10,001,472 | 10,001,381 
Leogth of mimmu 
qadan (long. 105"}) 32,804,773 | 393,704,064 | 10,000,024 | 9,999,953 
4 ade ANUN A 
a. 





In computing these equivalents, Major Clarke takes 
the metre at the temperature of 32° F. from his own 
measurements to be equal to 1°09362311 yard at 62°, that 
is to say to 3°28086933 it, or to 39 37043196 in, instead 
of the more generally received determination by Capt. 
Kater @f 39°37079 ın. The metne length according to 
both these equivalents is here given. 

From the determination of the earth’s dimensions, it 
may be easily computed, that the earth’s ellipticity in 
the longitude of Paris, is yẹ, whilst its mean ellipticity 
in all longitudes is rbp. 

Hence also the mean length of a degree of latitude in 


the longitude of eParis is 32:713 52438 m 364,591 ft, or 


69°05 miles. The mean diameter of the earth is 41,800,173 
ft, or 7216} miles, and its mean ci erence 23,871 
metres, 

Thus not only each longitudinal meridian, but also the 
equator is slightly elliptical. 

Sir H, James has shown in his preface to Major 
Clarke’s paper that the longest ected in 15° 34’ east - 
longitude, nearly corresponds to tbe meridian in the 
eastern hemisphere which passes over the greatest 
quantity of land; and in the western hemisphere to that 
which passes over the greatest quantity of water, as it 
passes through the centre of the Pacific Ocean. The 
shortest rmerydian in 105° 34’ east longitude nearly 
corresponds to that which passes over the test 
quantity of land in Asia; and in the western orate 
and that which passes over the greatest quantity of lan 
of North and South America. 

The connection here shown to exigt between the de- 
finition of weight and the measurement of the dimensions 
of our globe, naturally to the definition of the 
second principal head of the subject, vix of measure. 

Measure is generally understood to mean the determi- 
nations of a body with relation toa fixed standard unit, or 
the measure of extension ; and it is in this sense that it 
will now be taken in discussing the “ science of measuring.” 
The measure of extension comprehends 

The measure of length, or linear extension ; 

The measure of surtacs, or square measure ; 

The measure of volume, or solid or cubic measure } 

The measure of capacity, or the cubical quantity con- 

- tained in any vessel for measuring dry goods, 

liquids, or atriform fluids. 

All these measures of extension are based upon one 
fixed standard unit of length; and as all measures of 
length vary according to their temperature from expan- 
sion or contraction, the length of the standard must be 
fixed at a normal temperature. 
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Strictly speaking, measure includes weight, which is the 
measure of the gravitation of bodies towards the centre 
of gravity. And measures of capacity also are almost uni- 
rely Sens not from their cubical dimensions, but 
Wes weight of pure_water contained in them under 

£ inate conditions ag to tem and atmospheric 


pressure. : ; , 
The meagure of temperature is based upon the observed: 


rate of linear expansion by heat of-a body selected 
for this ‘purpose, generally mercury, taking as constant 
units the temperature bf melting snow or ice, and of 
ee 
In defining measure, it should be added itis also 
applied to the measure, or (as it is termed) admeaswre— 
ment of the tonnage of ships, being a determination of 
the weight a ship is capable of, ing, with relation to 
to wie in relation to 
& monetary unit; to time duration in relation to the 
unit of & mean solar day or a second, its 86,400th part ; 
to velocity, by combining the measure of extension with 
that of time or duration ; to mechanical work, the unit of 
which is a horse power, as it is commonly termed, or more 
` properly the power a raising 33,000 lbs. one foot in 
one minute, thus ‘combining the measures of linear 
extehsion, weight, and time; to angles, the unit being a 
degree or the 360th part of a circle bed from the 
t of junction of the two straight diverging lines 
orming the angle; &t. &c.* It is not, however, proposed 
here to refer further to these measures or to ‘the sc&ntific 
questions connected with them. : 

The measure of volume, or bulk of a body, as compared 
with that of another body differing in volume but equal 
in weight, is shown by its density, and is also expressed 
in terms of a fixed stan unit, The densities 
of bodies are in the direct ratios of their or 

. quantity of matter, and in the inversg ratios of their 


The density of a body is defined to be the mass con- 
tained in a uni of volume, when referred to a uniform 
standard, The specific density isto be distinguished from 
its specific gravity, which shows its weight in relation to 

- its volume, also when referred to a uniform standard. 
The specific grayity of a body is defined to be the 
se ad of a unit df its volume. 

e specific gravity of a body is the quotient of its 
density when divided by the density of substance 
which is considered as unity. Pure water is generally 
adopted as such unity. But since both these densities 
vary with the tem —because the same invariable 
ity- of matter which the body containseis always 

buted over its whole volume, and this is variable with 
temperatyre ; so that, generally speaking (with some 
exceptions, pure water, for instance, at certain tempe- 
ratures), the body, at a higher temperature, has less den- 
sity than at a lower temperarure—we must fix a certain 
temperature at whith the body, as well as the water, mist 
be considered. It ig not necessary that this fixed tem- 
perature should be the same for the body and the water, 
its choice for both being quite arbitrary. 

For bodies the most convenient standard temperature 
for expressing their density seems to be that of oné of the 

_ fixed points of the thermometer ; and the temperature of 
melting ice or snow (32°.F. or o° C.) is erally 
adopted. For pure water, there is a maximum of density 
which occurs at néarly 39° F. or 4° C., and this maximum 
peel of pure water is generally adopted as the unit of 
ensity. ’ 

The sign A prefixed to the symbol of an ight, with 
its numerical value following, denotes the cade of the 
density of the weight at the temperature of melting snow 
to the maximum ‘density of pure water. 

The relation of the bulk or volume of a body to its 


. Weight is expressed both by its density and its specific 


gravity, these terms being often used in 








But the former term is more strictly applicable to solid 
bodies, and the latter to liquids and gases, ' 

To ascertain the density of a body, it is requiste that 
its volume should be determined, as the density cannot 
be directly found The actual volume may be deter- 
mined—- È 

1. Either by cubic measurement, when the form of the 
body admits’ of this’ measurement being actually made ; 
but this occurs but rarely. 

2, Or by ascertaining its specific gravity, from de- 


-termining the difference of its weight when weighed in 


air and in water. This is the readiest and most accurate 

mode of determining both its volume and its density, but 

the immersion of a body in water is not always prac- 

ticable, or it may be injurious to the body under expe- 

riment. H. W. CHISHOLM 
(To be continued.) 








© *° NOTES 
AT the Meeting of the Paris Academy of Sciences, M, Fer- 
dinand de Lesseps was elected an ‘‘ Academicien libre” in the 
place of M. de Verneuil, deceased. M. de Lesseps obtained 33 
votes; M. B 24; MM. du Moncel, Jacquemin, and Sedillot 
teach, M. de thus obtained 2 votes beyond the abso- 
lute majority required to render an ‘election valid, and was 


Tux forty-first Annual Meeting of the British Medical Asso- 
elation will be held m King’s College, London, on Tuesday, 
Wednesday, Thursday, and Friday, August sth, 6th, yth, and 
8th. The Presidentselect is Sir Wilham Fergusson, Bart, 
FERS. The following are the sx sections into which the meet- 
ing will be divided, and in each section z very large number of” 
papers is already entered to be read :—Sectlon A, Medicine; 
B, Surgery ; °C, Obstetric Medicine; D, Public Medicine; E, 
Psychology ; F, Phyniology. The secHons will meet in rooms 
of the College appropriated for the purpose, and the Annpal 
Museum of objects of interest In connection with medicine, sur- 
gery, and their alied sciences will be arranged in the Labrary of 
the College. The President’s address will be dfivered at 3 P.M. 
on Angust 5, and in the evening the Lord Mayor will hold a re- 
ception at the Mansion House. The following public addressey 
will be delivered :—On August 6, an address on Medicine, by Prof. 
E. A. Pukes, M. D., F.R.S. ; on August 7, an address on Surgery, 
by Prof. John Wood, F.R.S. ; and on August 8, an address om 
Physiology, by Prof. Burdon Sandersoa, F.R.S, The President 
amd Council of the Royal College of Surgeons hold a reception 
on the evening of August 6, and several excursions have been 
arranged to take place during the meeting. Altogether, to judge 
from the programme, the meeting promises to be a very success- 
ful one. 

Tux Royal Archeological Institute ced its annual 
sesion at Exeter, on Tuesday, when the yor and Cor- 
poration held a reception at noon. The President, the Earl of 
Devon, thereafter delivered his inaugural address on the advan- 
ee ee and in the afternoon an 

cursion took place to Rougemont Castle. In the evening, 
again, the Mayor held a reception in the Albert Museum. The 
Sectional Meetings ‘commenced yesterday, and several interesting 
excursions have been arranged. The Sections are, Antiquities, 
Architecture, and History, One of the most attractive accom- 
peniments of the Exeter meeting is the formation of a temporary 
Museum and Portrait Gallery, Š Di 

THE French Association for the Advancement of Scienie |, 
commences its second session at Lyons on August ar, the ch, ; 
cluding meeting to be held on August 28. As was the aset | 
Bordeaux, there will be General Meetings, Meetings of Se- 
tions or Groups, Sclentific Excursions, and Public Lectures. /A 
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large number of papers has already been entered to þe read at 
the Sectional Meetings, by well-known asclentific men, and 
several imteresting excursions have been planned, including one 
to the famons pre-historic station at Solutré. | So far, this year’s 
meeting of the Association promises to be successful. Im- 
mediately after the session of the Association is concluded, the 
Geological Spciegy of Fiance holds its annual meeting at Roanne. 


Dr. GOPPERT, of Breslau, the veteran writer on the subject of 
fossil plants, is desirous of disposing of hus immense collection, 
in securing which he has spent more than thirty yegra, and made 
it perhaps the finest in the world, embracing, as it does, type 
specimens of 94 different works and 400 minor essays, repre- 
sented on about 1,000 plates, The numberjof specimens exceeds 
11,000, and mcludes Sigillaria from sixteen to twenty feet in 
length, and other specimens of equal magnitude, Therese also 
200 specimens of diffment k of amber with their inclosed 
plants, and also a sedes of diamonds,» with various objects 
included in them. In addition to the fossil objects there 1s also 
a very lange collection of recent plants, which serves to illustrate 
the fiist-mentioned series, such as palms, tree-ferns, cycades, 
bamboo, alge, sechons of wood, fruits, seeds, &c Numerous 
original drawings also accompany the colleqion, which add 
much to its value. 


MR, SMITH gives some very interesting details in the Daily 
Telegraph of his excavations at Nimrod. We think, however, 
the main result of his expedition is to shew the necesmty of a 
mote thorough and longer continued exploration ef the runs of 
Assyria than Mr. Smith has been able to give ; and the sooner 
such an exploration 1s undertaken, the more fruitful are the 
results likely to be. - 


THE New York Herald of the 17th inst. publishes a letter from 
Dr. Petermann, the eminent German geographer, to Dr. Stramecky, 
the Secretary of the American Geographical Society. In it he 
says:—Ax at the departure of the expedition much stress was 
lald on its prospect of reaching the North Pole, the public at 
large, which has no iden of the difficulties surgpunding the solu- 
tion of geographical problems, might look upon it as a complete 
failure. It should not be made a reproach to Captain Hall thet 
he held out such a prospect, for without it he would not probably 
have obtained either ship or money, or any other support. 
Placed in a similar condition, the same thing has happened to 
me and my friends in Germany, and it wil always remain thos 
as long as the avilised Governments of the world devote ther 
millions principally to *the increase of their armies, and the 
scientific objects only figurein the Budget for the crumbs, and 
as long as people who are willing to add to the little knowledge 
we have of our own earth have to go begging for small contribu- 
tions. Tome the geographical results of the expedition appear 
of an extraordinary value At any rate they are the highest that 
any vessel amo e numerous expeditions of all nations to the 
Noith and South Poles have ever accomplished for many 
centuries, I shall speak of the subject at greater lengthein my 
next Arctic report (No. 80). 

AT the commencement of 1874, says the Denische Zatuge, 
one or two ships of the Geiman navy are to be sent on a scen- 
tific masion to observe the transit of Venus These vessels will 
have to submit their observations, which are to be extended to 
ocean currents and tides, to the hydrogmphic office of the 
German Admiralty. 


Tire firs three numbers of a work on indigenous and exotic 
Lepidoptera have been issued by Mr. Hermenn Strecker, of 
Renrding, Pennsylvania, U.S. the object of the author being prin- 
cipally to bring to the cognizance of the public the many new 
species from all parts of the world embraced in his very exten. 
sive cabinet. While the preference will be given to those from 





North America, he, unlike Mr. William H. Edwards, includes 
some species from other countries, The illustrations, which 
occupy one plate for each number, are ‘all drawn, printed, and 
colonred by Mr. Strecker himself in the intervals of his daily 
labours, and the whoje work is extremely creditable fo him. 
The work isin quarto, and it us proposed to publish one nuinber 
every two months, each with a single plate, crowded as fully as 


` pomible with figures. The enterprise is well worthy of commen- 


datign, and persons desirous of obtaining the work can do so 
by addressing Mr. Strecker, as above. A few copies only are 
printed, and the drawings then erased to make way for a new 
set. 


Pror. Mxxex announces the existence of primordial species 
among the fossils collected by Dr. Hayden, in 1872, from near 
Gallatin City, Montana, U.S.—a very important geological fact. 
He hes also found carboniferous fossils in various localities, Some 
of these are from the “divide” between Ross’s Fork and Lin- 
coln Valley, Montana, embracing many of the same species as 
occur in the noted Spurgen Hull locality, in Indiana, of the age 
of the St. Louis limestone. š 


AT noon of July 8 Prof. Agassiz formally opened the Anderson 
School of Natural History on Penikese Island, thus bringing to 
a practical beginning the great idea of a summer school of natural 
science as first suggested by Prof. Shaler. Our readers are suf- 
ficiently famullar with the details of the circumstances which led 
to the establishment of this magnificent educational enterprise— 
first, the donation by Mr. John Anderson, of New York, of 
Pemkese Island, one of the Elimbeth group, situated at the 
entrance of Buzrard’s Bay, and valued at 100,000 dollars ; then 
his endowment of ıt in the sum of 50,000 dollars to meet the 
cmrent expenses; and [snbsequently the piesentation to the 
professor by Mr. Galloupe, of {[Swampscot, of a yacht worth 
20,000 dollars, fof use in deep-sea dredyings and other explora- 
tions m connection with the school. In a circular Prof. Agassiz 
gives notice to the public that the island afféfds no accommoda. 
tion to strangers, and that no guests can be received except- 
ing those who have been accepted as members of the school, 
The limit of fifty has long since been made up, one-third of 
them bemg ladies, while more than a hond&d have been rejected 
in consequence of the limitation, A catgrer has been engaged, 
who will provide for the table, and Leep the rooms in order, 
There is to be no charge whatcver for tuition, and as the dormi- 
tories have been built at the expense of the fund, no rent will be 
charged beyond a percentage of the value of the bed-room far- 
niture. ‘Tf board is to be charged at cost. Should any persons 
desire to make collections of specimens to carry away with them, 
cans and alcohol will be furmshed at cost to thése who are not 
already provided. 


Tue Russian astronomers have decided upon occupying 
twenty-four stations on the important occasion of observing the 
Transit of Venus. It 1s found that the weather will probably be 
highly favourable to astronomical observation at all the stations 
1n Siberia and on the Pacific coast, as there is an average of only 
three cloudy days in the month of December in these parts of the 
Russian possessions, The extreme cold of November is well 
regarded as an almost insuperable hinderance to the pioposed 
work. The following vey complete outfit has been ordered 
for use on this occasion, viz., three heliometers and three photo- 
heliographs, for use in measuring the position of the planet on 
its prasage across the sun’s disc ; ten equatorials, for observing 
the apparent contacts of the limbe !of the planet and sun by the 
use of the spectroscople method, and for the determineton of 
the same moments by observations with the filar micrometer ; 
ten telescopes, for simply observing the mstent of each contact ; 
and besides these, there is for each station a complete outfit of 
clocks, chronometers, and instruments for determining the local ` 
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time. ~ ~The observers are alt to practise beforehand at the Im- 
. pertal Central Observatory at Pultows. The geographical posi- 
tions`of those stations at which the, observations ræunlt success- 
fully wlll be afterwards determined by a special geographical 
- expeditien by the Rasian havy. - To perfect this portlon of the 
work, a line of telegraph will be bul? through Siberia to 
` Nicolaevak. A eya ° 
` Wa have recelved the programme for Session 1873-74 of the 
of Physical Sclenca, at New- 
niea TE It conthitis ample information as to the 
omt bid kind of-instruction to be obtained at the Newcastle 
Calley and fll eu a to the aangenei fen, ernie 


“tions, exhibitions, and scholarships, There are three 


- tlons. of 15J.. each: to be awarded after examination in’ Gacba: 


rane scholarship, -the T. Y. Hall scholarship, of 20%, yearly 
value, tengble for threo years, and two sclfblarships offeréd by 
Mr, Hugh Taylor, consisting of the txpense for maintendhce,and 
education at the Newcastle College, for two years: those last 
are for sons of overmen, deputies, or pitmen, who are engaged 
in coal mines in the countles of Northumberland or Durham, 
andare between sixteen “and eighteen years of age. ` So far as 
‘At goes, the Newoastlé College seems-to famish a thorough 
training in sclentific knowledge and method. . Fe 


Wr have received from Mr. F. Abbott a paper reed before 
thé Royal Society of Tasmania? giving the'result of his recent 
observations at the Private Observatory, Hobart” fown, 
‘Tdsmania, of » Argus. He thus samaada? tho results 
of his most recent observations, In the eye draft of the 
object » Argus, Feb. 1873, the principal stars appear to have 


- retained their relative potion as shown in the drawing of last 


year, The dark speces:are extending and becoming more un- 
defined, gradually filling up-with small stars, folly half as many 
again as shown in last tyear’s drawing; the Whole field of the 
telescope whea to 9 is studded with -stars from the yth 
to the rath magnitede, too numerous to count. I heve on the 


is present occasion omitted to make a drawing of the object, asin all 


probability before long photography will be ‘ipplied both to this 
and other portions of the dense Nebula between it and x Crocis— 


~'e thing much required. - 


À MAGNIFICENT werk, in the ja of a Photographic 
Album of Ethnology (“ Anthropologischi- ~Ethnologisches Al- 


- bam”), from the collections of the Berlin Anthropological 


Soclety, is about to be‘ published in pats, by Wiegandt and 
Hempel, of. Berlin, the photographs by C. Damulang, of Ham- 


: “barga Each part will contain five leaves 48 centimetres in 


` 


length“ by "64 centimetres in breadth, each partin a separate 
portfolio, ‘The contents will be arranged in tables containing 
from ten to twenty photographs each, and the price of each part 


. is twelve thalera, The first “part contains two tables illustrative 


of the Kast Coast of “Africa, and three tables for Asia, illus- 
trating Eastern Siberia, Japan, Siam, &. Appended to each 
portrait is a brief description the country,” particular 
district, sex, and age of the original. Pe eee ea 
such a work to ethnologists is evident, 

From the " Report of the Radcliffe Observer to the Hoard of 
Tinstees,” we see that z considerable amount of regular obser- 
vatory work has been done during the past year, and that the 
establishment is in good condition. “ae 

In n letter to the British Medical Yeurnal, Mr, J. C. Galton 
refers to a specimen of a haman heart in which the ‘‘ moderator 
band” recently found by Prof. Rolleston in the Camowary, and 
long known to be well developed in Ruminants as a strong 
fibrous cord, running in the right ventricle between its outer 
walland the septum, is well developed as a thick muscular band, 


-*Bat he remarks that from it “some of the chords: tendinese of the: 
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tricuspid valve tzke origin.” Prof. Rolleston also considers that 
one at least of the oolumnse carness in man, which are unat- 
tached in the middle of thelr course, and are imconnectjon with 
the musculi papillares of the tricuspid valve, is homologous with 
it, In the Ruminanf, however, the band is quite free and of 
fibrous structure, and is apparently a much more specialised 


development then the uncertain muscalar cords found in the 
human heart. 


? Tue report of work contained in the “ Proceedings of tho 
Liverpool Neturalist’s Fleld Club for the year 1872-3,” appears 
to us, on the*whole, gratifying. The Society made nine field 
‘excursions during last summer, and, considering the unsettled 
state of the weather, theso were well attended. The working 
members of the Society, during these excursions, devote them- 
selves mainly to botanical collecting, though the majority of 
those who make up the partes spead their time in visiting places 
of antiquarian and historical interdit, Prizes are given for bo- 
tanical collections, antl we are afraid the Society do not take 
the precauffon of urging upon collectors the danger of extir- 
pating the Tare plants of the districts visited in thel” eagerness to 
make up prize-taking collections. Several evening meetings . 
were held during last winter, at the first of which Mr. Fisher 
gave a rérumé of the Botanical gains of the Society during the 
excursions, The following ‘vgloahle papers were also read at 
these meetings :—'' On the ion and Germination of 
Plant,” by Dr. Carter; “ Corals and Coral Islands,” by the 
Rev. H. EL Higginae President ; ‘On the Intimate Relations 
between the Animal and , Vegetable Kingdoms,” by Mr, 
Chantrell; ‘On the Sap of Plants, the Physical Causes of 
iw, Ascent, and its Composition,” by Mr. Davies. We have 


„also recmyed an “ Appendix to the Flora of Liverpool,” con- 


taining 2 considerable number of additions to that valuable 
work, which we noticed on its appearance aboat a year ago. 


Ir is said that the scheme which has been tn foot for some 
time pest, having for its objéct the closer connection of St 
Andrew's University with the neighbouring town of Dundes, 
by the establishmept of an affiliated college there, on the same 
principle as the Science College at Newcastle is gonaected with 
the University of Durham, has fallen through, several of the 
St Andrew’s professors being of opinion that if this arrange- 


-ment were entered Into it would ulumately end in the University 


being transferred across the Tay. 


Tax first four parts of an “Illustrated International Review- 
of the Universal ExhiblGion’ of Viennw 1873,” have come to 
hand. It isa handsome and well-illustrated folio, printed in- 
French, German, aud English, and promises to be an ‘‘abso- 
lutely complete encyclopsedia of the Vienna Exhibition of 1873, 
at once descriptive, artistic, scientific, anecdotic, and biogra- 
phical.” If the prospectus is faithfully carried out, the work 
will be very valuable both in a scientific and an a industrial polit 
of view. 


ADVICES to the rath of June, dated Denver, U.S, make men- 
tion of satisfactory progtess in the explorations conducted by 
Professor Hayden and Bis parties. One of the divisions of tho 
sur¥ey at-thet time was established near Central City, in 
charge of Mr, Jackson, and consst-d of Mr, Coulter as botanist, 
Mr, Carpenter as maturalst, and Mr. Cole as assistant natu- 
ralat. They had already obtained a large collectlon of plants 
and zoological objects, having rpent two wpeks high up in the 


‘mountains, Mr. Jackson hed made abont fifty negatives of the 


higher peaks, princrpally in the vicinity of Long’s Peak, They 
expected to proceed shortly to the “Gaiden of the Gods” Mr, 
Gardner has been occupied in establishing his base line of trian. 
gulation, He has already erected three mgnel monuments thirty 
feet high, and twelve miles apart, all of which can be seen. from 
the main ranga of motintains. Qne party is at work on Long's 


te 
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Peak, in charge of Mr. Marvin, accompanied by Mr. Gardner, 
and another onder Mr, Gannett, accompanied by Dr. Peale, as 
geologist, and Mr. Batty as naturalist According to the Denmr 
News, the cattle, findlog these constructifns extremely con- 
venient places for scratching, and thinking them apparently 
erected for their accommodation, have at once commenced 
appropriating Wem to that purpose, and evidently with great 
satisfaction, as it is sald that they concentrate In thelr vicinity fof 
mules around, 


tt ANWALEN des Physikalischen Centralobservatfriums ” is the 
German title of the record for 1871 of the work done at the 
great Paysical Observatory of St Petersburg. It isavery thick 
quarto ia Russian and German, and contains fall aod well- 
arranged me eorological statistics for fifty-five Russian towns for 
the year 1871. 


Tue following are the principal additions to the Brighton 
Aquarium during the past week :—ro Thornback Rays (Rata 
clavata), Large Tope (Galems cawis), 1 Large Smooth Hoand 
(Afustetustnigeris) 3 Three-bearded Rockling (Motala tricirrata), 
1,000 Sticklebacks (Gaste ostens spinosus), 1 Ghe group of Ae- 
tineloba dianthus (orange variety) ; a Smooth Wound (Aftestefus 
baulgarts) gave birth to seven young ones, which died imme- 
diately, or were born dead. 3 


THE additions to the Zoological Society's Gardens during the 
past week include two Maugd’s Dasyurese(Dasyurus mangai) 
from Australia, presented by Mr. George Heath; a Tytlers 
Paradoxue (/bradexrurus tytfert) from the Andaman Islands, 
presented by Mr. J. S. Campbell ; a Bactrian Camel (Came‘er 
bach ianus ) from Asia ; a Gibbon (Hylobates sp. ?); a Crowned 
Eagle (Spesactxs corenatus) from Senegal; three Blue crowped 
hanging Parrakeets (Zortcn/es galgu/us) irom Malacca; an 
Egyptian Fox (Cagis niloticus) ; an Egyptian Valtlire (Veephron 
percnopteros}, purchased; an Ocelot (fis pardals) from 
America ; a Hobby (Aypetrierckis subbuteo) from this country, 
and four 1ed-billed Tree Ducks (Dendrocygna autumnalis) from 
America, deposited. a A 


ON THE TEMPERATURE AT WHICH BAC- 
TERIA, VIBRIONES, AND THEIR SUPPOSED 
GERMS ARE KILLED* 


HILST a heat of 140° F. (60" C.) appears to be destruc- 
tive to Bacteria, Vibriones, and their supposed germs in 
a neutral saline solution, a heat of 149° or of 158° F. is often 
necessary to prevent the occurrence of putrefaction in the inocu- 
lated fluids when specimens of organic infusions are employed. 
What 1s the reason of this difference? Is it o to the fact 
that living organisms are enabled to withstand the destructive in- 
fluence of heat better in such fluids than when ummersed in neu- 
tral saline solutiong? At brit neut it might seem that this was 
the conclusion to Me drawn, e must not, however, rest sats 
fied with mere superficial considerations. 

The problem is an interesting one; yet it should be clearly 
understood that its solution, whatever it may be, cannot m the 
least affect the validity of. the conclusion arrived at in my lgst 
paper, viz., that living matter is certainly capable of arising as 
novo, We were enabled to arrive at the conclusion above mea- 
tioned regarding Archeblosis by starting with the undoubted 
fact that a heat of 158° F. reduces to a state of potential death 
all the Bacteria, Vidrienes, and thelr su germs which an 
organic infusion may contain, The inquiry upon which I now 
propose to enter, therefore, touching the degree of heat daow 
this pont which may sufice to kil sach organisms and their sup- 
posed germs in an organic infusion, and touching the cause of the 
delayed putrefaction apt to take place in inoculated organic infu- 
sions which have been heated to temperatures above 140° and 
below 158° F., is one lying altogether outside the chain of fact 
and inference by which the occurrence of Archebions is proved. 


* Extrcts from a paper by Dr. H. Charlton Pestin, F.R.S , read before 
the Royal Sonety May r, 1875 an 
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It seems to me that the solution of the problems which form 
the subject of the present communication can only be safely 
attempted by keeping constantly before our minds two main con- 
siderarons :— a P 

Thus, in the expedments whose results it is now our object 
to endeavour to explain, the fluids have been icoculated with a 
compound con¥ating partly (a) of living untu, and partty (4) of 
a drup of a solution of organic matter in a state ‘of molecular 
change; so that in cases where putrefaction has been 
compound has been heated to cer- 
tain temperatures, there is the ity thet this process of 
putrefaction may have been Induced (m spite of the death of the 
organisms and their germs) owing to the influence of 4, the dis- 
solved organic matter of the inoculating compound; that is to 
say, the heat to which the mixture has exposed may have 
been adequate to kill all the living units entenng intd the inocu- 
lating compound, although it may not have been sufficient to 

ee t its not-livingorganic matter acting as a ferment upon the 

on, 

And there are, I think, the very best reasons for concluding 
that in all the cases in which turbidity hes occurred after the 
organic mixtures have been subjected to a heat of 140° F. (60° 
C.) and upwards, this turbidity has due, not to the survival 
of the living units, but rather to the that the mere dead or- 
ganic matter of the tnoculating compound has acted upon the 
more unstable organic infusions in a way which it was not able to 
do upon the boiled saline fluids. 

The reasons upon which these conclusions are based are tho 

following :— . 
<1. Recause the turbidity which has occurred in inoculated 
organic infysions that have been subjected to a temperature of 
140° F. bas always manifested itself appreciably later, and ad- 
vanced much moo slowly than in similar mixtures which had 
not been heated above 131° F. ; whilst it has commenced even 
later, and progressed still more slowly, when ing in mix- 
tures previously heated to 149° F. Such facts might be 
accounted for by the suppasition thet exposure In these organic 
fluids to the slightly higher temperature saffices to retard the 
rate of growth multiplication of the living units of the 
inoculating compound, although the facts are equally explicable 
upon the sapposition that the later ani leg energetic patre- 
factions are dne to the sole influence of the mere organic matter 
of the inoculating compound. 

2. So far as the evidence embodied in the Tables goes, it 
tends to show that the mare isles ola a ome 
similar infomons are (that is, the strongergthey are), the more 
rapidiy and frequently does turbidity ensue, and the more 
this late turbidity approaches, both in time of onset and in rate 
of increase, to thet which occurs when inoculated infomons are 





So far, therefore, we have concomitant variations which are 
equally compatible with either hypothesis, But it wili be 
found that each of the three succeed arguments pram more 
and more plainiy against the possible influence of the living 
element, and in favour of the action of the organic matter of the 
{inoculating compound, as an efficient exacting cause of the 
delayed putrefactions occurring in the cases un question. 

3 As stated m my last communicatan,* when single drops of 
sligbtiy turbid infusions of hay or turnip previous:y heated to 
140° F. are mounted and securely cemented as mi ical 
specimens, no increase of turbidity takes pS althoagh drops 
of similar infusions heated only to 122° F, do notably mcrease 
in turbidity (owing to the multiplicadon of Bacteria) when 
mounted in a similar manner. Un ier such restrictive conditions 
as these, in fact, a drop of an inoculated and previously heared 
organic infusion behaves in precisely the mme manner as a diop 
of a mmularly treated ammonic-tartrate solution. In each case, 
when heated to 140° F., turbidity does not occur, apparently 
because there are no livmg uniu to multiply, and because 10 


* Seo Narurr, vol vil. p. 435. 
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these mere thin films of fuid dead ferments are as incapable of 
operating upon the organjc fluids as they are npon the emmonic- 
tartrate solutions. z 
4 Becanse, in the case of the inoculation of fluids which are 
not easfly amenable to the influence of dead ferments, such as 
a solution containing ammonic tartrate sodic ph: this 
delayed turbidity does not occur at all Such ed fluids 
pone Se trhid when. posted to 131” F., though they 
remain clear after a brief exposure to-a temperature of 140° F. 
When the living units in the compound are boled, 
there is nothing left to induce turbidity m such solutions, Tho 
mere fact that these flutis do not und chango when ex- 
posed to the air profes conclusively that are very slightly 
amenable to the influence of the ordinary dead'o particles 
fragments with which ae he The 
ekagi delayed turbidity in these fi therefore, to 
throw much light upon the cause of its occurrence in the organic 
infusions. 


e 
5. And, lastly, I can adduce crucial svidence supplied by the 
“Method of Difference,” with its accustomed clear- 
nes. Two portions of the same Slay a amoa an be 
inoculated ın such a manner as to supply us with the information 
we re In the one case we may employ a drop ofa tarbid 
gmmonic-tartrate solutlo# previously heated to 140° F., in which, 


therefore, the H unts would certainly be killed : whilst in 
the other we may add an unheated drop of the sumo turbid salme 
solution to the 


ic flnid, and then heat this mixture also to 
tho tompernture of 140° F. The comparative behaviour of these 
two inoculated fluids (placed, ene ordinary manner, in pie- 
viously boiled corked phials) sh be capable of sho us 
whether the living elements of the i were 
able to survive when heated in the organic infusion,’ If did 
survite, the fluids inoculated in this manner ought to 
putrefaction earlier and more rapidly than those inoculated with 
the drop of turbid fluid, in which we know that the 2 
Fibrioner, and their sup germs would have been red 














to a state of potential . With the view of settling this 
question, therefore, the following Experiments were made :— 
-- 
Description of Experiments Rola _ Inferences, 
: —o-~ 
ammonic: ‘urbld in 40 bowled ammonic-tartrate 
Ee ame 
drop of a by living Mecteris Mc; and 
m 
B. Boled ammouic-taPate|Cloar at Pibrnenes, 
eolotion, inoculated with aj ton of and thor gams 
ere SAT: of all pr parse 
to yo’ F, 5 x 
prerai a tion whan bested to cit F. 
in this fudd 
The pracimely tinla bahi- 
C. Boled tumip- and bay-Turnipinfu- vonr of tumip- and 
‘ with mons turbid may ioo miie C 
drop of a turbid salmo solu in a} days. sores y 
heated to 140" Y. |Hay-infnmons shows thet Recteras, Vi- 
at expe brumar, and their sup- 
: . raton of &h poed germs aro as ino- 
Boiled tmp- and hay Teatina i e i 
D - aro to 
ocana with oa slona turbid i senos C, whilst the baha- 
drop of an unheated of de: viour of the bay-infomons 
bemg subsequently beat cloar at amenable to the influence 
od to 140" F. ration of of the drop of the mimo 
day. fhad when its hving units 
ee T 
E. a Itr. 
infusions, inoculated with a| mons turbid in| la not sallicient to Ill Sec. 
drop of an unbeated salme s8 bre terse, Pobrienes, and their 
the inoculated floid|Hay-infisioos goms in orgamc 
a turbed in 98 aud, agen, that 
ign’ F. hre. tamu aro mors 
raime by such 
` an moculeting agent than 
some hay-infosions.*, 














No experiments could more decinvely,. Those of series 
B show that Bacteria, Vibriones, and thelr germs are 
either actually or potentiel killed when heated to 140° F. in 
the neutral saline fluid, the experiments of series A show 

* These Se D, and Ewe many oe topes wiih 
Temar ses ce is that of the latter To. aie 
hay vary #0 it y omential to nao 
portions of the same infusion for the experiments of these dife- 
vent serves. 





to be eminently favourable for their growth and 
certain, therefore, thet the living units are 1 
drops with which the fluids of series C were {noculat 
they were drops of the same fluld as was employed in series B), 
we may be equal that the turbidity and putrefaction 
which did ensue Ia the turnip-solutions of seres C were due 
to the influence of the mere dead constituents of these drops of 
the turbid saline fluid ; whilst, that the lehawiour of the 
fyids of senes D was precisely to those of series C, wo 
have a perfect right to infer that series of fluids (D) was as 
devoid of living units as those of C are known to be-~that is, 
that Barteria, Mibriones, and thelr supposed germs are killed by 
the temperature of 140° F, in organic fluids, just os they are in 
saline fluids, al as shown by the expermments of serles E, 
do pot me heat of 131° F. a 

evidence now in our possession shows, therefore, 

whilst the.temperature at which living ferments cease to be 
ve varies within very narrow li (131°~140° F.), that 
which destroys the virtues of non-li ferments varies within 
much wider limits, and depends not only u the amount of 
beat employed, but also upon the natwe of the putrescible or 
fermentable hquid to which such ferment is added, m conjunc- 
tlon with the degree of heat and other conditions to which 
the mixture is subsequently exposed.* Here, therefore, we 


„have evidence as to the existence of a most important dif- 


ference between, living and not-living ferments, which has 
always been either or more or less delibe- 
rately ignored by M. Pasteur apd his followers t This difference 
is, moreover, th y in accordance with the broad phynco- 
chemical theory of fermentation which has been so ably ex- 
pounded by Baron Idebig and others, and the trath of which 
may now be regarded as definitely established. According to 
this theory ‘‘Mving” matter, as a ferment, would take rank 
merely as a chemical compound having a tolerably definite con- 
stitution ; and this, we might 

other chemical compounds, be endowed 


by 

also from essentially chemical tof view, it would be 
only reasonable to that the m merements of living 
ferments with a lowered vitality might not be more marked or 
energetic than those which many not-living organic substances 
are apt to undergo; and this being the case, we might expect 
that would gftem be a great practical difficulty in ascer- 
talning whether a ferment belonging to the arbitrary and artificial 
(though, in a sense, justifiable and natural) category of “ living” 
things had or had not been in opemton. 

Dr. Bastan then refers to certain statements made by M. 
Pasteur, and afterwards classifies the various fermentable fluids 
under three main divisions :—L Self-fermentable fluids; If. . 
Flmds which will not ferment without the sid of unheated 

matter, either not-lying or living; IIL Fluids which 
only ferment under the in influence of living matter. « 

Dr. Bashan’s conclusions from investigations are thus 


us it can‘now be prored, by evidence of a most unmis- 
takeble nature, that the process of putrefaction which invariably 
occurs in pene boed putrescible infusions contained in 
flasks with narrow o necks is not commonly (is, perhaps, 
ouly very rarely) Initiate by hviog germs or organisms derived 
from the atmosphere; it can also be putrefaction 
and tho appearance of swarms of living orgahisms may occur 
in sonf boiled fluids when they are simply exposed to air which 
has been filtered through a firm plug of cotton-wool or though 
the narrow and bent neck of « flask, to air whose particles have 
be@a destroyed by heat, oreven in fluids hermetically sealed in 


t Seo, for marance, ail ME Pascour's celabrued oxperiments in which he 
had recourse to an ‘ ensemencement des pocemsdres eatoni on suspea- 


which M. Pasteur hald (in to many other chemist») to be the 
ths inoculating cor filtered from the aan 


p tho clement w. was certainly present m 4 
esate eee ery wes the oxonalie 
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flasks from which all air has been The evidence in | had on .—Prof Rutherford tabulates iments proving 
our ion is therefore most complete on this part of the | that the nof the pulse in the rabbit, which follows 
subject : St shows beyond all doubt, not only that putrefaction | closure of the nostrils, depends on the obstruction of the respi- 


may and does very frequently occur under conditions in which 
the advent of atmosphenc particles, whethed living or dead, 18 
no longrr potle, but also that ving particles denved frum 
the atmosphere can only be very rare and altogether exceptional 
inztiators ofethe putrefaction which invariably occurs in pre- 
viously boiled infusions to the air. 

Again, the evidence which we now 
the influence of heat upon Bacteria, - 
posed germs is no loss decisive. It has Reon pamita tly 
proved that such organisms and their imaginary germs are either 
actually or potentially killed by a brief exposure to the tempera- 
ture of 140° F, when in the moist state ; and it had also been 
previously established that they are invariably killed by desicca- 
tion even at much lower temperatures, * 

Bat if hwng germs do not come from the alr to contaminate 
the previously bored Grids, if it is not poasible for any of 
them to have escaped the d ctlre influegce of heat in the boil- 
ing fluid or on the walls of the vessel in whicb the finid is con- 
tained, what can be the mode of orlgin of the swarms of living 
things which so rapidly and invariably appear in such infusions 
when contnined in open flasks, and which so frequently appear 
when the iafusions are contained in flasks whose necks are closed 
against atmospheric particles of all kinds? can only have 
arisen by the process which I have termed biosis. 

CONCLUSIONS 

If a previously boiled ammonic-tartrate solution remains free 
from Bacteria and Vidrienes when exposed to the air, it is because 
the air does not conten living organisms bf this kind or their 
supposed germs, and becanse mere dead organio particles are 
not capable of initiating putrefaction in such a fmd. 

And if ordinary organic infamons previously boiled and ex- 
posed to the mr do rapidly putrefy, though some of the same 
infusions when ex only to filtered ar remain pure, it is 
because such fluids are, in the absence of l units, quite 
amenable to the influence of the dead oiganic particles which the 
air so abundantly ,contams, although they are not self-ferment- 
able. 

Whist if other more changeable fluids, d{ter pevious boiling, 
when exposed to filtered air or cut off alc er from contact 
with oir, do nevertheless un o putrefactiop or fermentation, 
itis became fimds are fermentable, and need neither 
living units nor dead organic particles to initiate those putiefac- 
tive or fermentative changes which lead to the evolution of 
living organisms, 


tortomes, and their 


with reference to” 


ration, and not as Dre. Brown-Séquard and Sanderson su 5 
on direct reflex action. Mr. Dewarand Dr McKendrick describe 
experiments on the Physiological Action of Light, an account of 
which has already appeared in this journal.—Mr. Blake, of San 
Francuco, hasa fape-ontheactonof the saltsof the metals todinm, 
lithium, cesium, &c., when mtroduced directly to the blood. 
Mr. & H. Smee, in a paper on the phymcal nature of the 
on of the blood, endeavours tp prove that it coagulates 
ence to a purely physical law, namely, the power of 
soluble colloid matter to oe or spontaneously to coagu- 
late. Mr. Garrod, on the law which regulates the frequency of 
the pulse, proposes as a substitue for that given by Marey, the 
following i =the heart re-commenccs to beat when the arterial 
tension fallen an invansble proportion, this being the only 
possible‘explanation of the facts that pulse rate varies with arte 
Hal resistance and not with blood pressure. He also gives a new 
meom of the source of nerve force.—Dr. Charles, Prof. Curzon, 
and Prof. Drachmann, record peculiarities ın anthropotomy, the 
first in the arterial system, the second in the mnascalaz and tere 
vous system, and the third in the muscular. —There is an excel- 
lent and very careful review, by Mr. Tretter, of the Rev, Samuel 
Haughton’s “ Principles of Animal Mechanics,” which will be 

valuable to many physiologists, who here have the oppor- 
tani of seeing thè opinion of a mathematician, who is alsoa 
biologist, af a work which might by itself lead them to think 
that the physiogical basis for work was in a better position 
than x 3 yin . 

Bulletin Mensnd de la Sociis d’Acclimatation de Paris 
for June. A great portion is devoted to the description of 
the best modes of rearing sllkworms and the more suitable 
kinds of food for feeding them. A paper is devoted to the 
Japanese Mulberry {Morns papomtca), which is intro- 
duced into France as uang a superior food for the silkworm. 
—The cultivation of varions kinds of beans and melons 
is advocated by M, Boesin, and his paper might be read with 
advantage in fountry, where these vegetables are not soffi- 
ciently valued as an article of diet. Not only the acclimatisaton 
of useful, but the destruction of hurtful animals, plants, and 1m- 
sects, forms part of the programme of the society, and we have 
therefore some remaiks on insecticides and on the preservation of 
insectrrorous birds —The American notes on puciculture, on the 
grey wolf, and the commerce of Chicago are int ~ A 
black monkey from Sumatra has just awived at the Jardin 
d’Acclimatation, but it is not expected to live. 

Ld 
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SCIENTIFIC SERIALS 


: THE June number of ghe Journal of Anatomy and Physiology 
contains several papers of special interest, as well as the excellent 
summanies by Profs. Turner and Rutherford, of the progress of 
Anatomy and Physiol during the last six months, Prof. 
Turner describes, Eee first ume, the Visceral Anatomy of 
the Gieenland Shark ( borealis) from two umens 
ht near the Bell Rock. The larger was 11 feet 8 inches long, 
and the other 8} feet : were both females. The most im- 
portant ianitigs of this fish, wherein it differs from other 
sharks are, that the dvrsa extiana is not developed ; that there 
aie two large duodenal cieca, one of which is closely adherent 
to the pyloric tube, as well as a true creas, CO: 
with the similar condition found by Alessandrini in the Stur- 
; and that there are no oviducts, so that the ova mustybe 
ed into the pentoneal cavity, From these peculiarities 
the author places Lewargns in a family by itself, named by 
him Lemargrd’a,—Prof. Turner also, in a short paper on the so- 
called claw at the end of the tail of the Lon, shows that no true 
claw exists, but that the tip of the tail is hauless, and becomes 
* Seo the etpermments and conclusions of Dr. Burdon Sanderson m Thir- 
teenth Report of Aled Officer of Privy Council, p. 61. This fact of the 
inability ot these organuma their germs to resut ion shows the 
fotuity of some objections which have been from tume to time raised by those 
who , Vidriemes, ond ther germs t mas the de- 
structive influence o! heat by adhewon to the glam above the i 
or even m the fluld rteelf, just es dned and very thick-coated seeds have 


been known todo Dry heat would seem to even more fatal to such or- 
than a most beat 


kled et a temperature of ra4° F., whilst if thay 
as we have moon, to a temperature of 140° F. 
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SOCIETIES AND ACADEMIES 
LONDON 


Queket# Microscopical Club, July 25.—Dr. Braithwaite, 
chair. — 


F L.S., president, in the the annual 
meeting, the report of the committee for ‘the past 
was read, and testified to the continued enty of the 


club, which now numbers 570 members,—The prendent 
delivered the annual address, in the course of which he 
noticed the progress of microscopical inYestigation in Botany 
and Zoology dunng the past year.—The ballot then took place 
for the election of officers. Dr. Brathwaite wes re-elected pre- 
sident; Dr. Matthews, Messrs. B. T. Lowne, T. W. Burr, and 
C. F. White, vice-presidents; and Mers. Bywater, Crisp, 
Hailes, Hind, Waller, and T. C. White, were elected to fill the 
six vacances on the committee. Mr. J. E. Ingpen succeeded 
Mr. T. C. White, who retires from the office of hon. sec. 
(owing to increase of his professional duties), after four years of 
unremitting and valuable service. The proceedings tei minated 
with the usual comersastont. 


BELGIUM 


Royal Academy of Sciences, May 13.—Reports were 
given in on the following papers :—On the Superficial Tension 
of Liquids considered in reference to certain movements obser ved 
on thei surface, M. G. Van der Mensbrugehe, which it 
was resolved to print in the Afemorres.—On the Osculatory 
Sphere, a note by M. L. Saltel, which 1s printed in the Basle. 
~—On the chloric acetonitmles, by M. L Blsschopmck, also 
printed in the AnMain,—Essay on tho state of vegetation at the 


- wasno d’s 


” flowers of Phatus Te 


- cean.—Third note on guano, b 





h of the Henn Marlis of Gelinden, by Count G. de 
cae aod Dr A: F., Marion, It was resolved to t this 
ag with” the plates in the Memetres,—Tho fi com» 


ons were oe re frozen alcohoHe drinks carrled to 
very Idw tem on the cooling and freexmg of ordi 
nary or sparkling wines; which will ean in the Audictin D 


ar addition to the synopeis of the ergin 
Hss first list was AAS nr e bss, 


ad aia ASe ced "1869 ; the present long ine arden 
desériptions-of many new species, as well as corrections of and 


“Additions to species already described. ~The author is indebted 
MacLachlan. 


for the greater part of his material to Mr. 
= PHILADELPHIA 


Academy of Natural Sciences, May ¢ 6.——Dr. Carson, 
vice-president, in the chair, Double Flowers in Eppes repens, 
—Mr. Thomas Meehan obecrved, that on several occasions, 
during the few past year, “it had bees noticed amo the 
Dartalions in mature, that the tendency to produce double flowers 
was, by no ne the, presentie of the florist to orl- 
ginte. Many of our commonest wild flowers, which no one 
would think of cultiva ‘had doable forms in caltivarion 
which were no doubt onyipalty fognd wild. Thus we had 
a- pleats Ranunculus ® acris, wR bulbosus, R. Faria, R. 

and some others. There’ ran a ia panik lanta, two methods 
Toa ea Goab dower-was prt axis of a flower 
was Late o tin very ee aa in its development, and 
eae fe gre were, -on this arrested branch, many nodes 
ee edad ng the galyx or corolla, and the regular 


stamens and were entirely suppressed, By wh 
za ddublo flower „was uged, sometimes these ym 
pressed nodes ` become, developed, ln which case there 


wus z great- intresse in the number o petals, without any di- 
turtence,tn’the staminal characters. , But at other times there 
ce inthe normal character of the axis, The 
stamens themselves merely became petaloid. , This was the case 
in the pipes, recently Tound by Dr. Darrach —Influence of 
Cohesion on Change of Characters in Orchider.—Mr. Meehan al.o 
said that in the early of the winter he had exhibited some 

Pia in which, by the mere coheslon of 
one of the dorsal with the column, a flower differing very 
much from the generel condition was the result, Since that 
time Dr. Maxwell T. Masters, in the issue of the Gardener's 
Chronicle for April 12th, notices the recerpt of s Dheains Walichit 


in which there ee apara anid regular bo aa 
looking, Dr, M. anabe iein Ea giadiolog than of an 
orchid, 

May 13,—Dr. Ru , president, in the chair. The 
following pa for fon :—“ Observations 
on Nests of aeneis fica OF os, G. Gentry.—Prof, Cope 


exhibited and d some extinct turtles from the Eocene 


strate of Wyoming. 

May 20 —*' Descriptions of new of 
lected in Nevada, Utah, and Arizona, by the Expediaon under 
Lieut. G. M. Wheeler,” by Cyrus Thomas,—‘-Observanons on 


col- 


the Habits of the Neaters of Ferwuca sanguinea,” by T. G 
Gentry.— Lilium Ih num.-—-Mr. Thomas Mechan 
refered to a Piof Alphonso Wood, entitled a 
tí Sketch of oe R Seder of Lihacer,” of the Pacific 
mish be blished in the volume of the Proceedings for 1868, in 
The describes a” new species” of Lalium, as Z, Washing- 
A Lady Wathngtonby the mine rat 

as “Lady Washington” by . 

AT et that it was remarkable eo fine a plan 
had been overlooked D7 other ee (has HAE 
had not been overlooked, but had been described ten years pre- 
vious'y by Dr. Kellogg, in the Proceedings of the Stn 
Academy for RESER OL of Deiphinns,” PE 
C. chapman; 


Paris 


Academy of Sciences, July 21.—M. de Quatrefages, presi- 
dent, in the chalr.—The follo papers wero read :—~Note on 
changes of‘tare In isochronous regulators, by M. Yvon Villar- 
M. Chevrenl.—New researches 
tend to pions chat the eo-ordjanllne over podn movo- 
ments in the cercbellum, &c.; bab 
of filction “and concussion on 
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EE ee ea by Father A. Secchi The author had failed 
w the iron spectrum given bya battery of Heo! i 
cella, to observe the line 1474K, and he gave, in tht 
paper, an account of a further search for it, The same” ippa 
power, with new was used ; various samples of ircn were 
burnt in the arc, elber as iron les or placed in hollow carbon 
pees and the sunlight was reflected into the 
The line in question could not 
a@ample of irou used. His other observations are on the 
a eaotare ” of carbon and aluminium; he observes 
that each line of the columnar bands is itself resolvable into 
a mam of efine lines,—On ae ee of the Fon- 
tainblean sands, M. Belgrand.—On the movement of, 
the wash produced In artificial canals, and on candng water 
to rise along an inclined bank to a sensibly constant height A 
letter from Mr. NordensloSid, dated Mossel Bay, latitude 79° 
54 N. was read by" M. Daubrée. New ic obser- 
vations of the sun which do not agree wiih certain sun-spot 
theorics, Father Tacchini theones are those of M. 
Fave and Father Secchi The or describes watching a 
facnla over the sen and obeerving -its ceon the limb: 
which was accompanied by the reve of large numbers of 
metallic Imes in chromosphere, ‘This, Tacchmi considered 
as evidence of an eruption, and as minang agamst Faye's 
theory becanse he considers that theory not to allow of eruptions, 
and against also, he baving stated that facule were 
eruptions, and spots the erupted maiter, and yet this facula had 
no spots d half a revojniion.—On s constant and 
Binet’s function, by M. E Catalan — Researches on electric 
condensation, by M. V. Neyrenenf.—Studies on nitrification in 
soils, by M T. cesing.—On a combination of picric acid, 
with ‘acetic anhydride, by MM. Tomma-i and David. The 
anthors considered ia Bey as a picale, in which one atom of . 
metal is replaced by acetyL—On pyrogallic acid m the presence 
of iodic Ta by M. Jacquemin.—On a natural combination of 
ferric and cuprous oxides, and on the production of atacamne, by 
M. C Fnedel.On the spostaneou» changes of eggs, by M. 
Gayon.— An attempt to determine, hy comparative cmor} ology, 


the snalogous Caen the intestmes in the superior verte- 





brata, by During the mecting, ancelection was made 
to the place of Membre Adre, vacant by the death ae Ver- 
neni. M. de Lesseps obtained 33 votes, M. B: 

MM. du Mace. Te nemin and Sealtlot, I each, M de 

was therefore duly elected. ` 
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GUSTAV ROSE 


HE son-in-law of Gustav Rose, Professor G. vom 
‘ Rath, his sent us the Nekrolog which affection and 

custom in the Fatherland unite in issuing in honour óf 
those who are no more. 

The first line of this tribute to the memorf of the great 
mineralogist tells truly that Germany has lost one of her 
great ones in this learned and noble man: but it is for us 
to say that it is even a wider world than his fatherland that 
has lost in him one of its conspicuous citizens. For the 
two brothers Heinrich and Gustav Rose formed a double 
star in the constellation of illustrious men who have illu- 
minated with a brilliancy all its own the first half of this 
great century ; and, indeed, for now fifty years their twin 
lights have guided the course of their contemporary and 
of a younger generation of wayfarers on the track of 
Science. . 

Certainly the death of a man like Gustav Rose is cal- 
culated to call up some wonderment in our minds as we 
look back over the brief period that even his 76 years ot 
life embrace, and think in what relation that little space 
of time stands to the long history of mam in regard to 
the sciences that these two illustrious brothers cultivated 
so pertinaciously and so well. Berzelius spoke of look- 
ing back within his own memory to the dark age of 
phlogistic chemistry. Heinrich Rose first reduced to a 
scientific system the methods of inorganic chemical 
analysis, as J." von „Liebig did: afterwards for organic 
chemistry ; it is but yesterday that the one, and but a 
few brief years since the other died. And now Gustav 
Rose, the first man in Germany who uged the reflective 
goniometer, Bas followed them and Mitscherlich and 
Haussmann, and Haidinger. There still remain Breit- 
haupt and Naumann, Wohler, and a fewother honoured 
men on whom the patriarch’s mantle must successively 
devolve. Let us at least pay the tribute due to the 
memory of the last of these illustrious workers whose 
chair is empty by entleavouring to take a survey of the 
work he did, and by recognising the debt we owe him for 
the results that have accrued to our knowledge from the 
toil “Ohne Hast und ohne Rast,” of fifty out of his 
seventy-six years, and no less for the example he has set 
of method and of energy in achieving them. 

The scienceg@that Gustav Rose devoted himself to, 
crystallography and mineralogy, have been for many 
years so little or so superficially studied in England, that 
probably few of our countrymen are familiar with the 
continuous succession and admirable quality of the work 
turned out from the study of one of the soundest-minded, 
and, let us add, one of the soundest-hearted men that 
Germany ranked among her sons, 

His country’s troubles, though they ended as far as the 
great war was concerned in 1815, had called into the 
ranks even the youngest of the four brothers Rose. Their 
father, a not undistinguished pharmaceutical chemist in 
Berlin, had died in 1807, leaving his children to the care 
of his widow, who appears to have borne out the tradition 
of able men owing much to remarkable characteristics in 
their mothers. Young Gustav was not old enough i in the 
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days of the terrible conflicts to have borne his musket. 
But he was seventeen, in time to make the long march 
from Berlin to Orleans; and after the peace in 1815 he 
set himself to obtain a livelihood in the occupation of 
mining. Overtake by an attack of inflammation of the 
lungs, his thaughts became directed into a new direction. 
For the contagious passion for the pursuit of truth in its 
most tangible form by the path of natural science seized 
him by contact with his elder “rother Heinrich ; and 
Gustav followed his example in going to Stockholm for a 
similar object to that which has drawn so many English- 
men and English-speaking men since to Germany. 
Berrelius was then in Sweden what afterwards were 
Heinrich Rose, Wohler, Liebig, in the Fatherland; the 
great master in the science as in the practice of chemistry, 
Gustav Rose was twenty-six when he ceased to be a 
student, and of the fifty years that have run out their 
sands since 1823, there is scarce one that has not recorded 
some work or memoir by the grea®crystallographer ; and 
in some of those years he produced several. 

And Gustav Rose was a crystallographer and mineral- 
ogist in the completest sense. The first manin Germany, 
as we have said, who adopted the use of Dr. Wollaston’s 
reflective goniometer, he aided Mitscherlich in his dis 
covery of Isomorphism; and this must have been one 
of his earliest labours. 

His first paper was an exercise in Latin on the Crystallce- 
graphy of Sphene; and in 1830 he brought out his 
treatise on Crystallography, in which recognising the 
simplicity introduced by the use of geometrical axes as 
employed by Weiss, he adopted that method of expression 
for the relations of the faces of a crystal, a method which 
bas in fact been only carried out to its “ast logical form 
and simplest expression by the admirable system of our 
countryman Prof. W. H. Miller. 

It is not easy now to transport ourselves back to the 
time when scientifc men of high enfinence deliberately 
closed, or rather refused to open, thei» eyes to the chemical 
composition of a mineral as the most fundamental point 
in its definition and description, and to its chemical 
relations as affording the only philosophical basis on which 
to form aeclagsification of minerals, But this difficulty of 
placing ourselves in the position taken up by Mohs and 
his school, very much arises from our not appreciating the 
situation of chemical and crystallographic research in 
their mutual valuation twenty years before the death of 
Mohs. We may for instance take t¥o garnets, one con- 
sisting of aluminium and magnesium silicate, another of 
iron and calcium silicate. The two minerals contain notably 
differing proportions of the only ingredient they have in 
common, namely silica; and yet their crystalline forms 
are the same, and the mineralogist could not fall to 
recognise so close a parallelism and similarity between 
the two minerals as to compel him to unite them under 
one general “natural-history ” division. 

The chemistry of that day, however, was not yet ripe 
for acknowledging such a classification, But when, on 
the other hand, the mineralogist assembled under one 
group minerals that differed in the way that, for instance, 
Linavite and blue copper carbonate,(chessylite) differ in 
their chemical composition, or such widely different mine- 
rals as diamond and topaz, on the ground that they were 
hard and lustrous, and had the character of precious 
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stones; then the remonstrance of the chemist was founded 
in truth and reasom 

It was the discovery of isomorphism that explained the 
anomalies and enigmas which thus in many cases seemed 
to justify the mineralogist in standimg apart from the 
chemist, and preferring to discriminate, defing, : and classify 
minerals by ‘appealing to superficial characteristics, rather 
than to the most fundamental Teatate Of sich basies, fier 
chemical molecular strugture. 

It came now to be seen that in the language of the 
earlier chemistry aldmind and sesquioxide of iron, on the 
one hand, were able to represent the same ingredient in 
the garnet, while on the other hand, also, the lime, the 
magnesia, and the protoxide of iron might equally re- 
present one another in the silicate in question, provided 
that the chemical structure of the compound was not 
altered, that is to say, could be expressed by a general 
formula that was equally applicable to each variety of the 
mineral ; the identity gf the crystallographic features of 
all those garnets being the evidence that the unity of the 
mineral type had not been oversttpped by the inter- 
changes of the elements, ‘he application of this great 
discovery left chemistry master of the situation, and 


relegated into the regions “of darkness the systems of 


classification that were not built on chemical and ctystal- 
lographic principles. It was Mitscherlich, aided as vom 
Rath tells us by the young Gustav Rose, who made this 
‘grand annonncemént to the world in the year 1823. 

- The light which was thus shed on the dark and till then 
`~ uncertain problems that might connect the crystalline 
form with chemical structure, gare, as it were, new life to 
the vigorous school that owed its chemical precision to 
' the great Professer at Stockholm, the school to which the 
two Roses and Wdhler belonged. The purely chemical 
problems of mineralogy received their constant attention ; 
and Gustave Rose, by publishing his crystallography, 
asserted the co-ordimate functions of the goniometer and 
the balance in the discussions of all the larger 
questions of the mineralogist. 

He, in fact, unconsclously perhaps, was now initiating 
the method to which, with a fine me of purpose, he 
adhered through his life. 

Thus, for instance, we find ‘him in 1831- $3 discussing 
the somewhat paradoxical resemblance in the crystallo- 
graphic constants of the minerals augite and hornblende, 
As suggested by Uralite, a mineral uniting the outline 
form of the one with the internal structure of the other ; H 
in fact a pecudonsten of hornblende after the form of 
augite. 

Then in 1834 came his masterly memoir on the forms 
of Aragonite, the distinction of which from calcite had 
been established by Hady in the beginning of the 
century.. Afterwards, among: + mass of works, we find 
memoirs on the differences of crystallographic, habit in 
Albite, and the nearly related variety of the same felspar 
pericline, a subject to which he returned in later times ; 


on the dimorphism of iridium, of palladium, and again of 


xinc ; several treating on the marvellous connection by 
which certain kinds of Hemisymmetry in crystals are 
associated with the localisation on them of opposite 
electric conditions thder changes of temperature (pyro- 
electricity), which he illustrated in the case of the tour- 
malifteyand among his latest memoirs by a most masterly 
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one on pyrites and cobalt-glance. Quartz he made an 
object of especial study, explaining the character of its 


twin forms; and no memoirs in the whole rdnge of 
crystallographic research, not excepting the splendid work 
in which Des-Cloiseaux capped, as it were, the labour of 
Rose, can surpass, in orlginality and precision, that by 
this great master on the crystallography of ¢uagtz. 


* Meteorites and the minerals which they contain have f 


challenged the attention and been a sort of exercising- . 


ground for sweral of the great mineralogists of Germany. 
Berzelius, indeed, set the example, but it was Rose who, 
in 1825, measured the first olivine crystal from the Pallas 
meteorite, and he, Haidinger, Breithaupt, and Wahler, 


have all contributed invaluable material for the sclentific 


history of these very difficult and interesting objects of 


investigation, And to G. Rose®we owe the most pens- 


trating insight iato their structure, and the best attempt 
thus far made at classifying them. So, too, the sum of 
his thought and labour on the classification of minerals , 
was given in his “ erystallo-chemische mineral-system,” 

published twenty-one years ago, in which he, so to say, 
demolished, by leaving no further excuse for perpetuating, 
the system which was iderftified with the name of Mohs, 

or indeed any other system to which chemical law was 
not the master key, 

But one great work that Gustave Rose might have 
done, and better done perhaps than any living man, was 
the writing a treatise on Petrography. Mineralogy, the sci- 
ence of minerals, stands to petrography, the science that 
describes rocks and investigates their history, somewhat as 
biography stgnds to history itself, or as histology to physio- 
logy. The reason why a geologist is hardlyever a master of 
petrography is that he is so seldom, in England, at least, 
a mineralogist. And itis precisely because Gustay Rose 
was, and Naumann is, a complete mineralogist and crys- ` 
tallographer, and that both have profoundly studied the 
characters of the minerals in association-which form rocks, 
that either of these two veteran professors might have 
written—alas | a month ago we might have said may yet 
write—such a treatise on rocks as probably no other living 
man could write. “Gustav Rose began ‘an. admirable 
training in the field for such a stuđy when, in the com- 
pany of A. von Humboldt and G. Ehrenberg, he traversed 
European Russia and found himself among the rocks 
of the Ourals in 1829. The results of this historical 
progress were given to the world in two volumes in 1837- 
1842, The memoirs which he published subsequently to 
this time and to his becoming full professor (he had been 
extraordinary professor since 1826) of mineralogy at 
Berifh, treat very frequently of rock minerals; and in- 
diced deal, ix the tij oriy dE instances, with those more 
ordinary minerals which perform an important function 
as constituents of rocks; quartz, felspar, mica, horn- | 
blende, augite, seem never to weary him in observation or 
exhaust his powers of telling some new fact regarding 
them, One of his latest papers on the very commòn 
mineral, mica, is one of the most admirable of his re- 
searches, It was published, like most of his memoirs, in 
Poggendorft’s Annalen, and treated on the i 
by one another, of various kinds of mica, and of these, 
with hematite and pennine. 

‘It would be unnecessary, for the purpose -of this slight 
sketch of Gustay Rose’s labours, to go further into de- 
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tails regarding his works, Heis gone; but his work lives 
after him. 

The two Roses were men of a distinguished presence. 
Heinrich was the taller, but each was a man of spare and 
somewhat stately figure, with an eye of peculiar force and 
truthfulness ef glance; an eye that spoke out the 
character of the man, that beamed with kindliness and 
was ever staunch to trath, N. S. M. 








CHALLIS'S “MATHEMATICAL PRINCIPLES 
OF PHYSICS” 

An Essay on the Mathematical Principles of Physics, &c. 
By the Rev. James Challis, MLA, F.RS., FRAS., 
Plumian Professor of Astronomy and Experimental 
Philosophy in the U. ity of Cambridge, and Fellow 
of Tnnity College. (Cambridge: Defghton, Bell, and 
Co., 1873.) 

HIS essay is a sort of abstract or. general account 

of the mathematical and physical researches on 
which the author has been so long engafred, portions of 
which have appeared from time to time in the PAtio. 
sophical Magazine, and also in his larger work on the 

“Principles of Mathematics and Physics.” It is always 

desirable that mathematical results shduld be expressed in 

intelligible language, as well as in the synfbolic form in 
which they were at first obtained, and we have to thank 

Professor Challis for this essay, which though, or rather 

because, it hardly contains a single equation, sets forth 

his system more clearly than has been done in some df his 

previous mathematical papers. ° 
The aim of this essay, and of the author’s long-con- 

tinued labours, is to advance the theoretical study of 
Physics. Heregards the material universe as “a vast 
and wonderful mechanism, of which? not the least 
wonderful quality is, its being so constructed that 
we can understand it” The Book of Nature, in 
fact, contains elementary chapters, and, to those who 
know where to look, for them, the mastery of one 
chapter is a preparation for the study of the next, 
Tho discovery of the calculation necessary to deter- 
mine the acceleration of a particle whose position is 
given in terms of the time led to the Newtonian epoch of 
Natural Philosophy. The study from the cultivation of 
which our author looks for the “inauguration of a new 
scientific epoch,” is that of the motion of fluids, commonly 
called Hydrodynamics. The scientific method which he 
recommends is That described by Newton as the “ foun- 
dation of all philosophy,” namely, that the properties hich 
we attribute to the least parts of matter must be con- 
sistent with those of which experiments on sensible bodjes 
have made us cognirant, 

The world, according to Professor Challis, is made up 
of atoms and ether. The atoms are spheres, unalterable 
in magnitude, and endowed with inertia, but with no other 
property whatever. The sther is a perfect fluid, endowed 
with inertia, and exerting a pressure proportional to its 
density. It is truly continuous (and therefore does not 
consist of atoms), and it fills up all the interstices of the 
atoms.] 

Here, then, we have set before us with perfect clearness 
the two constituents of the universe: the atoms, which 
we can picture in our minds ag‘so many marbles ; and the 


wether, which behaves exactly as air would do if Boyle’s 
law were strictly accurate, if its temperature were invari- 
able, if it were destitute of viscosity, and if gravity did not 
act on it, e i 

We have no diffculty, therefore, in forming an adequate 
conception of the properties of the elements from which 
we have to construct a world. The hypothesis is at least 
an honest one. It attributes to the elements of things no 
properties except those which we can clearly define, It 
stands, therefore, on a different scientific level from those 
waxen hypotheses in which the atoms are endowed with a 
new system of attractive or repulsive forces whenever a 
new phenomenon has to be explained. 

But the task stil before us is a herculean one. It is 
no less than to explain all actions between bodies or parts 
of bodies, whether in apparent contact or at stellar dis- 


tances, by the motions of this all-embracing ether, and 


the pressure thence resulting, 

One kind of motion of the ether is evidently a wave. 
motion, like that of sound-waves in air. How will such 
waves affect an atom? Will they propel it forward like 
the driftwood which is flung upon the shore, or will they 
draw it back like the shingle which is carried out by the 
returfing wave? Or will they make it oscillate about a 
fixed position without any advance or recession on the 
whole? 

We have no intention of going through the calculations 
necessary to solve this problem. They are not contained 
in this essay, and Professor Challis admits that he has ` 
been unable tg determine the absolute amount of the 
constant term which indicates the permanent effect of the 
waves on an atom. This is unfortunaty as it gives us no 
immediate prospect of making those numerical com- 
parisons with observed facts which are necessary for the 
verification of the theory, Let us, however, suppose this 
purely mathematical difficulty surmpunted, and let us 
admit with Professor Challis that if the wave-length of 
the undulations is very small compafed with the diameter 
of the atom, the atom will be urged in the direction of 
wave-propagation, or in other words rege//ed from the 
origin of the waves. If on the other hand the wave- 
length is Very great compared with the diameter of the 
atom, the atom will be urged in the directjon opposite to 
that in which the waves travel, that is, it will be attracted 
towards the source of the waves. 

The amount of this attraction or repulsion will depend 
on the mean of the square of the velocity of the periodic 
motion of the particles of the ether, and since the ampli- 
tude of a diverging wave is inversely as the distance from 
the centre of divergence, the force will be inversely as the 
square of this distance, according to Newton’s law. 

We must remember, however, that the problem is only 
imperfectly solved, as we do not know the absolute value 
of this force, and we have not yet arrived at an explana- 
tion of the fact that the attraction of gravitation is in 
exact proportion to the mass of the attracted body, what- 
ever be its chemical nature. (See p. 36.) 

Admitting these results, and supposing the great ocean 
of ether to be traversed by waves, these waves impinge 
on the atoms, and are reflected in the form of diverging 
waves. These, in their turn, beat other atoms, and 
cause attraction or repulsion, according as their wave- 
length is great or small, Thus the waves of shortest 
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period perform the office of repelling atom from atom, 
and rendering their collision for ever impossible. Other 
waves, somewhat longer, bind the atoms together in mole- 
_ cular groups. Others contribute te the elasticity of 

bodies of sensible size, while the long waves are the cause 
of universal gravitation, holding the planets in their 
courses, and preserving the most ancient heavens in all 
their freshness-and strength. Then besides the waves of 
æther, our author contemplates ‘its streams, spiral and 
otherwise, by which he accounts for electric, magnetic, 
and galvanic phenomena. 

Without pretending to have verified all or any of the 
calculations on which this theory is based, or to have 
compared the electric, magnetic, and gafvanic phenomena, 
as described in the Essay, with those actually observed, 
we may venture to make a few remarks upon the theory 
of action at a distance here put forth. 

The explanation of any action between distant bodies 
by means of a clearly-conceivable process going on in 
the intervening medium is an achievement of the highest 
scientific value. Of all such actions, that of gravitation 
is the most universal and the most mysterious, What- 
ever theory of the constitution of bodies holds gut a 
prospect of the ultimate explanation of the process by 
which gravitation is effected, men of science will be found 
ready to devote the whole remainder of their lives to the 
~ development of that theory. 

The only theory hitherto put forth as a dynamical 
theory of gravitation is that of Lesage, who adopts the 
Lucretian theory of atoms and void. . 

Gravitation on this theory is accounted for by the 
impact of atomseof incalculable minuteness, which are 
fiying through the heavens with inconceivable velocity 

“and in every possible direction. These “ultramundane 
corpuscules ” falling on a solitary heavenly body would 
strike it on every Gide with equal impetus, and would 
have no effect upon if in the way of resultant force. If, 
however, another heavenly body were in existence, each 
would screen the other from a portion of the corpuscular 
bombardment, and the two bodies would be attracted to 
each other, The merits and the defects of thjs theory 
have been recently pointed out by Sir W. Thomson. If 
the corpuscules are perfectly elastic one body cannot 
protect the other from the storm, for it will reflect exactly 
as many corpuscules as it intercepts. If they are in- 
elastic, as Lesage supposes, what becomes of them after 
collision? Why are not bodies always growing by the 
perpetual accumulation of them? How do they get 
swept away ? and what becomes of their energy? Why 
do they not volatilise the earth in a few minutes? I shall 
not enter on Sir W., Thomsons improvement of this 
theory, as it involves a different kind of hydro-dynamics 
-from that cultivated in the Essay, but in whatever way 
we regard Lesage’s theory, the cause of gravitation in the 
universe can be represented only as depending on an 
ever fresh supply of something from without, 

Though Prof. Challis has not, as far as we can see, 
stated in what manner his ethereal waves are originally 
produced, it would seem that on his theory also the 
primary waves, by whose action the waves diverging from 
the atoms are generated, must themselves be propagated 
from somewhere ontside the world of stars. 

On either theory, therefore, the universe is not even 
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temporarily automatic, but must be fed from moment to 
moment by an agency external to itself. 

If the corpuscujes of the one theory, or the ethereal 
waves of the other, were from any cause to be supplied at 
a different rate, the value of every force in the universe 
would suffer change, ‘ Orne 
* On both theories, too, the preservation of the universe 
is effected-only by the unceasing expenditure of enor- 
mous quantities of work, so that the conservation of 
energy in physical operations, which has been the subject 
of so many measurements, and the study of which has 
led to so many discoveries, is apparent only, and is merelv 
akind of “moveable equilibrium” between supply and 
destruction. 

It may seem a sort of anticlim& to descend from these 
highest heavens*of invention down to the “equations of 
condition” of fluid motion. But it would not be right to 
pass by the fact that the fluids treated of in this Essay are 
not in all respects similar to those met with elsewhere. 
In all their mations they obey a law, which our author 
was the first to lay down, in addition—or perhaps in some 
cases in opposition—to tlfose prescribed for them by 
Lagrange, Poisson, &c. 

It is true that a, perfect fluid, originally at rest, and 
afterwards acted on only by such forces as occur in 
nature, will freely obey this law, and that not only in the 
form laid down by Prof. Challis, in-which its rigour 
is partially relaxed by the introduction of an arbitrary 
factar, but in its original severe simplicity, as the con- 
dition of the gristence of a velocity-potential, 

But, on the one hand, problems in which the motion is 
assumed to violate this- condition have been solved by 
Helmholtz and Sir W. Thomson, who tell us what the 
fluid will then do; and, on the other hand, Professor 
Challis’s fluid is able, in virtue of the new equation, to 
transmit plane waves consisting of transverse displace- 
ments. As this is what takes place in the luminiferous 
tether, other physicists refuse to regard that eather as a 
fluid, because, according to their definition, the action 
between any contiguous portions of a fluid is entirely 
normal to the surface which separat@s them. 

It is not necessary, however, for us to say any more on 
this subject, as the Essay before us does not contain, in 
an explicit form, the’equation referred to, but is devoted 
rather to the exposition of those wider theories of the 
constitution of matter and the phenomena of nature, 
some of which we have endeavoured te» describe. 


= 
HENSLEYV'S “SCHOLAR’S ARITHMETIC” 
The Scholars Arithmetic. By Lewis Hensley, M.A 
(Clarendon Press Series, 1873.) 

HERE is scarcely any subject more carelessly taught 
than arithmetic ; and, if one would wish to ascer= 

tain the reason of this, he has merely to glance at the 
text-books which have been hitherto most commonly em- 
ployed. Lately, however, several books of some worth 
have been presented to the public, and for these we are 
indebted in a great measure to the late Prof. De Morgan, 
whose “ Elements of Arithmetic,” published so far back 
as 1830, is still regarded as the very best handbook for 
advanced students. It has, nevertheless, some pecu- 
liarities—we cannot call them defects—which have pre- 
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vented schools from adopting it up to the present time as 
a text-book ; it presupposes too much special talent on 
the part of the teacher, and contains but few of the modern 
methods of calculation. 

Two main points should ever be kep»in view in teach- 
ing a subject like arithmetic : first, its principles ; secondly, 
the application of these principles to the affairs of life. 
In our opinion, the former is undoubtedly the more im- 
portant if the subject be regarded as an instrument éf 
education, For arithmetical principles are, if properly 
explained, so very readily comprehended, th&t a beginner 
is not likely to find a more delightful path along which he 
may proceed to the extensive domains of mathematics ; 
but, being generally regarded as a mere catalogue of em- 
pirical rules and as a means for exercising the memory, 
arithmetic becomes, not educational, but instructive, an 
act of drudgery, and no more «eal assistance as a 
branch of education than needlework or Spelling. Explain 
the ordinary system of numeration to a pupil, let him 
thoroughly understand the meaning of digit-value and of 
grade-value, and he will then require but little deep 
thought, though it will be excellent mental training, to find 
out for himself the reasons of the four simple rules with 
respect both to integers cud decimals. Or, in some cases, 
let him construct a rule for himself, We do not remember 
to have ever seen what could fairly be called an arithme- 
tical rider ; ordinary problems aré not riders, for they are 
scarcely more difficult than a geometrical theorem with 
the position and letters of the figure altered. The teacher 
would occasionally be called in to assist at these exer- 
cisea ; but assistance sought for is far more valuable than 
that which is spontaneously proffered, and dts effect more 
lasting, Mr. Hensley’s “Scholar's Arithmetic” is one of 
the very few books in which we find decimals discussed 
in their proper place ; indeed it is difficult to understand 
how this branch of the subject can be logically postponed 
till a later p&riod if our system of numeration is rationally 
explained, as of course it should be, at the very com- 
mencement of the course, 

Pursuing the subject systematically, the pupil should be 
introduced text to other systems of numeration; and 
should have at least a little practice in such complex 
contrivances as long measure and troy weight. Certainly 
the contrast would be abundantly sufficient to mould any 
young rational being into a most ardent advocate of the 
metric system. But we cannot say that Mr. Hensley 
brings out so strongly as perhaps he might the vast 
difference between the two methods; his chapter on 
decimals, tredfing as it does of conceptions and quantities 
almost unknown to the great majority of British pupils, is 
somewhat too abstract. Yet we are glad to recognise in 
him an outspoken adherent of a universal decimal system, 
and he seems to look with becoming contempt upo our 
insular stupidity in fondly cherishing our marvellous 
weights and measures, 

Fractions and proportion are the only other important 
branches of elementary arithmetic; and, when these are 
mastered, not only is the attainment of a first-rate know- 
ledge of mental and commercial arithmetic a matter that 
requires merely time and practice, but algebra becomes 
thereby most highly attractive asa now comprehensible 
generalisation, and geometry more alluring even to the 
upmathematical pupil, 


The above-mentioned fundamental divisions and their 
applications to business, the reader will find fully and 
ably discussed in the “Scholar's Arithmetic” ; and Mr, 
Hensley has wisely interspersed these all. essential chapters 
with a few on short methods of calculation, processes of 
verification, engagthg problems, and other similar topics 
which attract the attention and excite the interest 
of a thoughtful student. There is a short “though very 
lucjd chapter on involution and evolution; but, as Mr. 
Hensley remarks in his prefage, he has intentionally 
passed over subjects which are most easily explained 
algebraically, There] are also more than thirty pages of 
examination papers from various sources, over and above 
the numerous examples scattered through the book, as 
well as a short though sufficient index and glossary. The 
book is perhaps father too bulky, and in parts very un- 
equal as regards the difficulty of adjacent sections; but 
these are trivial failings which will not interfere with its 
use in schools, and we feel no hesitation in pronouncing 
it to be one of the most attractive educational works that 
have appeared on this subject, and it will doubtless be of 


very great assistance to every earnest teacher. : 
TEMPLE ORME 








OUR BOOK SHELF 
Tke Human Mind ; A System of Mental Philosophy for 
the General Reader, By James G, Murphy, LL.D. 
Author of Commentaries on Genie Exodus, and 

Leviticus, (Belfast: William Mullan.) 
Tus book shows that its author possesses at least 
one common characteristic of mental philosophers, 
namely, an inordinately good opinion of his own ability, 
And, lest the seader should not discover for himself what 
Prof. Murphy has actually done in psychol (which 
might happen), he is explicitly told in the preface that 
while building on the foundations Rid by Reid and 
Hamilton, Prof. Murphy has, in his own opinion, pro- 
duced a work which he can venture to submit to “ the 
Aene pare pher, as a somewhat nearer approach to 
the character of the mind then that of Reid, the 
founder, or even Hamilton, the lucid and eloquent expo- 
sitor and defender, of the true sy%tem of mental philo- 


sophy.” Another recommendation put forward in the 
preface is that this treatise is “among the briefest of 
thoge that have gone over the whole field of the mind. 


Perhaps, we cannot tell But to us the marvel is that 
the book should have ever come to an end. We have 
made several honest attempts to read portions of the re- 
spectable looking volume, but have nevér been able to 
get beyond a few sentences ; for we felt as if launched on 
a shoreless ocean where we might sail on and on, or 
round and round for ever, and we could not keep our 
7e open on the prospectless outlook, We fear some of 
e mental philosophers, to whom the book ıs submitted, 
will not give it very earnest consideration, What seems to 
be a main object with Prof, Murphy, and which is, as it ap~ 
pears tous, rather inconsistent with a scientific treatment 
of the phenomena of mind, is to establish the existence and 
discover the attributes of Deity. But there are few readers, 
we should think, who will find much interest or pleasure 
in his mode of handling this part of his thems, ere is 
not a little of the irreverent jargon with which meta- 
physical theologians have so often shocked all truly 
rengious people Here, for example, is a reflection that 
ought per p to leave no doubt as to the honesty of the 
Almighty, whatever other effect it may have on a reli- 
gious mind: “He is the Creator of all actual things 
which gre therefore already His own-by an absolute and 
indefeasible right. He has therefore no temptation to 
take that which does not belong to Him.” S. 
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Second Report of the Winchester College Natural History 


Society. Second and Third Years. (Winchester: 
J. Wells, 1873.) 
THIS contains a record of the doings of the 


Society” May 1871 to Februąry 1873, and is 
thoroughly encouraging ar and certainly a contrast to 
the Reports of E two o other public schools remy noticed 
in these pages. ester Report 


udicious er acer a School Natural ey Sores 
T be made to yield most set ge 


he present Report fot the two last years, although its 
Trente D ig oor Er is incomplete, shows that the 
ve, 


Society has been full and has an ppt diet T y 
and ie , and doing real and m 
numbers of the e e cis ne a tal fale 


But it sppears that the alder half of the members are nearly 
all of them real workers, and it is hopedethat the younger 
Bali ire Tng o be tho same, Tt is of more conse- 
quence, as the ce'rightly says, that those who belong 
to tbe Society should be working members, than that its 
numbers should be swelled by names, The m of 
the Society have been well attended, and there has 


parent an increasing .ap ion of the opportunities 
akorded by the m Lah een and seeing objects 
of interest, as well as end hearing papers, 


fe is aE io ses Chat lt mace an 
interest in the society after leaving school, several of 

them ee valuable papers. ely glad 
To owever, we are extremely glad to * the 
Shave been those of actual members, and’ the 
Bociety may well feel satisfaction at the pie ep a 
ness, ability, and completeness shown by the g 
P Ta a supplying papers at its meetings. The 
read by the Secretaries, Hall, 


bining shility with knowledge based u 
servation. It is in these 
Society’s work haf been 
main value consists, 


spree personal ob- 
growth of the 
iefly ka and in which its 


The collections belo: to the School have been con- 
siderably increased. The cabinets attached to the Moberly 
Library now contain bout 4,000 specimens, and more are 
waiting to be mounted and added. 

Among the “desidefata” the Preface mentions the fol- 

- lowing, in case old Rik et or other friends of the 
School, may be able of Noto a to Pup pply them :—In 
Entom Mi of Notodon and Pyralid 
pera Yo copter and of any other ord tian | 
Lepidoptera, In P Can chalony, recent Brachié and 
Pteropoda, In Geology, Fossils from any of the Primary 
Formations, Wtalden Beds, Red Crag, and Coralline 


“ak. Report contalos a number of Very tater 

papers, mostly by Messrs, E. H, Goddard, A Forbes 

and C, S. Rayner, evidently three of the most industrious 

- members of the Society: all the 
of ori observation and independent pete in the 

pe og The fitst-mentioned contri the 

ollowing papers —" Hymeno ” “Botany and Ento- 
mol which the localities in the district are indi- 
ich the collector will reap the best harvest of 

flowers Sa butterflies), and one on “ Gall Insects.” Mr, 
W. A. Forbes contributes papers on “Coleoptera,” “ British 
apaa and “ Mimicry and Protective Resemblance.” 
Mr. Aa contributes a useful E “On the Different 


f bacon ie careful 
stin (0) Bieent M Modes of Conceal- 
Report 


ment and D 
on “ he Dine Fields of Repo 


Heo oona A peo 

Africa,” sent by Mr. E. A. Hall ended are very full 

and carefully compiled Botanical, ntomoldgical, and 
the next Report will contain 


A ty ths eal Feta, Shh We pao! to 


to 
peony caso, Mr. Wallace observes: 


are evidence’ 


LETTERS TO THE EDITOR 


Oe ae ee opinions e2 
as Air tor ici he nae A i Gy 


Perception and Instinct in the Lower Animals 


I HAVE waited some time in the expectation that some of 
your readers would have asked Mr. Wallace mvery obvious | 
with regard to the incident he adduces of a dog finding 
his master five months after having been lost, and In a houss 
which the latter ‘had not going to or even seen 
befara the lossa! the dog. (NATURE, voL vlil p. 66.) In 
account for this v1 Could. Be 
“Coud it 


obtained information from other dogs... .? 


straight to 
ow, there is 
to us, and it is one which, in the 
formation, 1s certainly the most beable. Can 
Mr, Wallace's flend remember whether he had in 
the vicinity of his new house d the dky upon which the 

returned? dse can he be sure the dog did not trace his footsteps 
i pd Era A lary oop ie prac 
his master’s track in a Roe ck thoroughfare, however densely it 
may be crowded, I know from the success of expe. 


Wih regag ae ee 


doing so, * Recording t my experienc, the doge mat be rch 
above the averag’ in int gore, and ¢ gesture they invarahly 
employ is a contact of a motion between a rub and g 
butt. Je ia anit erent frora ayo that oceana in play, and 
is always followed by somo definite course of action. I must 
add, however, ‘that although the information thus conveyed is 
alwayf definite, I have never known a case in which it was 
complex. like asking or telling the way being, I 
believe, quite out of the question ; so far, at least, as this action 
ia concerned, One example will’ suffice. A Skye terrier (not 
quite pur) was sleep inthe room wher T while his son 
lay upon a wall which separates the lawn from hugh 10ad. 
pS helpers wonid never dttack a stunge one, 
but was £ when in company with his fether. Upon 
the present ona mo passed along the road, and, 
shortly afterwards, the dog awoke and went sleepily down 
stairs. When he arrived upon the door-step his son ran up to 
him and made the sign just described. His whole manner im- 
mediately altered to that of high animation, and, cleanng the 
wal togehes, the two animals ran down the road as terner- 
Swie ursulng an enemy. I watched them for a mils 
half, within which which distance their@speed never abated, 
srrciien tis ar aan bad nae Bow ths Ege bee 
in sight. 
rae instinct question- seems to have come to a close it is 
desirable to observe that the only outcome of its discussion has 
wa o g Mage e a nipmianae hcersd 


eran 
theopy cannot posely apply) af: 
uide of £ tragle or retrng 
taken by sea. Ho says: of the writers argue as if I 
oe that in all cases dogs, &c. find their wey, wholly 
y, by smell; whereas I strictly limited it to the case in 
which ther other senaca could not be ried” (vl: vil. p. 65). 
Now, whether or not Mr. Wallace oñginaliy CEPET 
to raise the general issue as to presence a sense 
of direction, this has certainly been its effect, so that tho in- 
stances he refers to are notin any wey beside the quesnon 
which immediately arose. I have much too high an esteem for 
Mr, Wallace to say an that might lead to a discussion with 
him, but it is evident ese remarks have no such tendency ; 


for, 1f he adimita as he candidly dows in the sentenco just quoted, 
that his th she otote E fo He trun ia dace, the aces alienek 
o 


that, eren een d he prove pe. trmo inaona; tho Iert, although 
chological interest, would leave the question 
aus a just where it was before, 


"Te shold bo bome in mind that doga aro nof the only anki 
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in which this i to be present, Iti cently to the 1 of that course (t. fil.‘ Considerations 
belisved to occat ia of at least two ah gel aitala FET blotaxique,” I find that Comte, in 


viz, whi@ ants and bees, but I am not aware that any authentic 
cases have been recorded, Horses and cats to possess it 
im a high degree, and sheop must either hard wonderful memo- 
ties, or owe their in numerous cases, to the faculty in 
question. Still more wonderful, if we deny them this faculty, 
must be the tnerfory of birds, some of which return, 
after months of absence over thousands of miles, to the same 
nests in successive seasons. If we allow them this faculty it ts 


not, from , improbable that mammals and even 
aket ace kom endowed with The most icuons 
exam owerver, is perha afforded curler TESTA, 
To Le one cases eS Or NETE i 


wers flown from the Crystal Palace to Bensela, and it stan if 
I remember correctly, upon the authority of Mr, Tegetmeler, 


carrier t of their destmation is ex- 
cluded, for, as these birds are not high-flyers, tho curvature of 
the earth between London and Brussels would prevent them 
from seeing the latter. And, even if we imagine that these par- 
ticular occasionally towered to obviate this difficulty, yet 
the curvature of the intervening clouds would have imposed 
another quite as effectual. . 

There is still one important point which has not been noticed 
during the discussion of this mbjec We indications 
is sense of directlon, like other m capaci admits 
of cultivation by exercise, and, indeed, that it may remain 
Intent and useless until thus dgreloped. ‘If these 

generalities we have at once an ad 
capricious manner “in which this 
communication is already too long, I 
shall here be brief, 


It is, T behere, a recognised doctrine among fanciers that 
carrier pigeons, however purely bred, must be educated by 
flying short distances before they can be depended upon for fong 
ones. Lremember having m lost a valuable bind by fiyin 
him, for the first fime, at a distance of 500 yards from his nest. 
Although in full view of it he became utterly confused, taking 
long flights in varlous directions, and ultimately went straight 
ont to sea. ` 
. Here is an analogous case in a mammal :—¥ a terrier, of 
Highly intelligent poe a 
from the time of birth until it was teen months old, and 
then took it out for the first time, along the sos-shore. The ex- 


and the terrler’s locomotive power being very limited, itwas 
cn the homeward jouineg, tokecp dp With my Desiring to 
soo what it would do alone, I continued for half a mule, 


and waited to see it come up, As it did not do so, I 

and found thal theammal bad actually reversed its direction 

gone fally a quarter oë a millo Kom the: place where I had. left It 
ter having been taken ont short distances seven or eight times, 

it was inadvertently lost in a wood. Now, it had 


only been in tho wood once before, its appreciation of direc- 
tion had made so an advance it returned an hour after- 
wards, As this ler never evinced any dispomtion to track 


footsteps, I do not think its return was dus to scent. Anyhow, 
in a few weeks it became an inveterate wanderer, over 
Grorae J. ROMANES 


roaming 
the far and wide. 
Dunakalth, Roseahire, July 7 : 


Comte on the Survival of the Fittest 


Mx. Jevons called attention some time ago to the desirabiHty 
of preparing a list of past thinkers and writers who have held, in 
ah or weakness, the doctrines of Darwin and S ° 
Mr, n has himself named a few of those anthors, ant Prof 
Haeckel has extended the number, Recent communications in 
NATURE show that the list is a baie -In 
Comte’s “Cours de Philosophie Positive” a few years ago, 





was impremed with the general similarity of certam doctrines. 


therein stated with some of Darwin’s theories. Referring re- 


+ Tu connection with these polite comparo the dagyestive remarks of “Mr, 


contained in the two concluding paragrapbs of bis article on 
(Ratatat R 


the Lamarck-Cuvier controversy, says — 

“Toute la célébre argumentation de Lamarck reposait finale 
ment sur la générale de ces deux principes *incon- 
testable, mais jusqwicl trop mal circonscrits: 1°, Fapatadè 
esenti g’ organismo quelconque, et surtout d'un or- 
ganisme anima, ù se nalia conformément unr circon- 
stances extérieures où il est placé, et qui sollicitent Ferer- 
cise predominant de tel t & telle 


l successivement produits les uns par les an da moins 
en diposant de la nature, de l'intensité, et de la d des influ- 
ences extérieures avec cette prodigalite Mlimitée en cofitant 
aucun effort & la naive on de Lamaick.” (ist ed. 


“ Cours de Philosophie Positive,” t. iL pp. 560 and 561.) 
Modification and heredity are here Strongly asserted, and the 
conditions of unlimited transformation as strongly sketched. In 


continuance of the same ri Sevag Comte, on p. 563, objects to 
Lamarck’s hypothesis, of ;which he thought very yaun 


age Tepos, œ me sembl 
r a dae mind ce on 

Vai établi i ee Mab il résalte 
je dans waren leçon, il wen 
3 Amire daea deux forces co-relatives ait dû 


secon plus qu'ele n’a pu la produire ; 
Nee mutuel entre pulsances 


organismes finiront, de toute nécessité, par pour ne 
laser subsister, que ceux pouvaient satisfaire aux lols 7 
Tales de cet écaliibre fondemental; cert p/Mablement daprit 
une suite dt’ Aiminations analogues gus l'harmonie biolegigue a 


dů s&ablir d peu sur notre pianie, of nons la AS 
encore, en Pa, se modifier sans Chie d'nna mantri weed 
Or, la notion d'un tel équilibre général Jerjendialt igible 


m 
ù l'infini sous l'mfiuence tipiena di iea en Gant Sans avolr 


medium uced and is producing biological harmony, is 
ee f the 


pointed ont. t met with any passages outkido o: 
writings of the new school, which are more liclt than these, 
it mast not be understood that thelr au was a trans 


the oth and 15th of August, 1836. 
New York 


The Glacial Period — 


Can inform me if has suggested the follo 
explanadon of the existence of therglactal, period? And iis 
explanation I am about to offer a possible one? I put the ques- 
tion in all diffidence, for I have not carefully studied the theory 
of heat : you must therefore regard any ut of mine cn 
the subject as merely ‘‘a random arrow the brain.” Well, 
then, it seems to me thet the tity of heat given out in a 
mut of time from a unit of at an anteneiy brated globe 
such as the sun, does not follow the law of radiation of es 

heated. 


quantity 
of heat emitted by him in a unit of time less than it is now, 
For since his chromosph Se and his solid 
or fiuid ous i ea dlitheter, I suppose thet the 
radiation ‘bf the must hare bean moro retarded by the 


‘ 
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the increased at the surface of the nucleus dus tor 
thicker chromosphere, the tem there may have been a 
little hi ; but Ido not that difference would make up 


for the in absorption of the here. 
ing then that. the sun ee cata ina cop Id a given 


time than he did d the glacial od, and the earth 
had already so far cooled down that her surface not sensibly 
more warmed by internal heat than it is in our own epoch, the 
mean temperetore of the earth’s climate would have been lower, 
and the sea-level line of pespetual snow nearer the Equator in 
glaciers would have covered vast tracks 


chromosphere than is at present the case, It is true, that owing to 
pressure 


during the glacial 
not have cooled down to mich an 


distributed, 

radiation, being supposed, the vegetation of and 
India in those days aan have presented less difference than 
what we find at present. oes the flora of our English and 


Indian coal-beds support or upset this conclusion? Can any of 


answer this query, or set me right if I am 
of solar radiation ? ERS 
Hampstead, July 22 ERS 
P.S.—Is there any good mathematical treatise on heat, Eng- 
lish or French, up to the latest information on the subject? 
Can you or any of your comespondents recommend me a 
een 


youre 
wrong in my h 





“Telescope Tube for Celestial Photography 
I HAVE not yet seen any satisfact: 


temperatmo in metal tubes. 

I therefore venture to suggest the following plan, which may 
be so arranged as to keep the object-gless and camera-alide 
exactly the mme apart, and so keep the true focus when 
once found. The ent would have to be modified ac- 
cording to the metal of which the tube is made, but taking a 
brass one (the most common), with the camera attached to the 
eyepiece-alide, the correction will be effected by attaching to the 

tube, near the two zinc rods the of the 
man tube, upon w must rest loosely ; to the free ends 
of these, near the objagt attach a rod of iron extending 
to the eye-tube ; let iron rod be attached to the tube 
sa tie erie plate sere E roca ; ady change i tein- 
perature will then have no effect on the focus, jor the expansion 
and contraction of the three metals will keep the distance from 
object-glass to sensitive-plate constant. All who haw worked 
with a telescope giving sharp definition, will knéw that this is 
not an unnecessary precention, as it may seem to some. 

Sydney Obeertatory, June 14 ` EL C. Russert 


Colour of the Emerald, etc. 





/ I HAVE to beg “A."EL” to refer again to Natuer (July 24) 
p. 2 col. 1, line 23, where he will find it steted that ‘' the 
emeralds were canutillos from Santa Fé de 

Their was 2°69.” It is evident, therefore, that 


Stones,” speaking of it 
whole course of my experience I have o 
men.” Its specific gravity would at once 


true : 
The Beryl A. was colourless, opaque, and had a specific 
gravity of 2°65. REVILLE WILLIAMS 











INSTINCT, PERCEPTION, AND REASONING 
É POWER OF ANIMALS 


HE correctness of the following facts, bearing on the’ 


NE ra a a Palen a 
A beau 





-| len and treacherous temper. This spaniel observ 


greyhound; bitch in “my possession 
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had puppies, and I gave one of them, about a 
month old, to a friend of mine who was also living in 
Montpellier at that time. Some few dizi subseqhently, 
on going to call at my friend’s house, I took the grey- 
hound with me, de appeared delighted at finding her 
puppy again, and expressed her strong feeling by lavish- 
ing on it, in her own way, the most tender marks of affec- 
tion. After a few days l paid a second visit to my friend 
(dnaccompanied by the hound), when he informed 
me that, in co uence of the earnest request of one of 
his friends, he been induced to eive bin the puppy, 
which had thus been removed to a considerable distance, 
I returned home, and on my arrival was struck with the 
peculiar manner in which the animal met me. There was 
nothing of her usual expression of delight—no barking 
no jumping to and fro—but she met me with a serious and 
thoughtful look, and began slowly to smell my clothes in 
different places, with the most® earnest perseverance. 
Nor was she cgntefit with a mere cursory effort to dis- 
cover the particular alles Dakar ae it which, no 
doubt, she had in view; but she continued the same 
course of proceeding for at least a quarter of an hour, in 
ee till I found it quite necessary to bring it to a - 
ose. 

From the above statement of the conduct of the animal, 
the impression on my owa mind was that I must have 
carried away from my friend’s house some subtle effluvia, 
which tended to bring back to the mother the recollection 
of her puppy. And this caused me some additional sur- 
hee ugh as greyhounds are possessed of great 

ess of sight, but are generally considered as rather 
deficient in their power of smelling. The conclusion is 
still more remarkable. Puing the space of about two 
years I usually paid my friend a visit twice a week, and 
on inal occasion, on my return home, the greyhound 
would invarigbly go through the same ceremony, At 
length the proceeding became altogether so striking that 
it was quite unnecessary for my wife and family (perhaps 
from a little innocent curlosity) to ask, “ Where have you 
been?” They could save themselves the trouble of a 
question and say“ I see that you have been calling on 
your friend.” ee 

My cousins were residing in a small village about age 
kilom, from Montpellier, and on one occasion, when 
was going to spend some days with them, I took, for tha 
first time, my greyhound with me. It so happened that 
not far off there was a hound bitch thet belonged to one 
of my cousins’ neighbours, and between these two animals 
from the begi of my short fay) there arose the 

eepest hatred and animosity, and conflicts of the most 
ferocious kind were matters of daily, almost hourly, oc- ' 
currence. Time altogether failed in producing any 
feeling between them, and to the end of my visit each was 
ever ready and anxious to try their strength whenever the 
oppo ty offered. In the course of the follo year 
I paid a second visit to the same place, ccompanied by 


.my greyhound, and about three-quarters of an hour before 


I reached the village the animal, as if struck with a sudden 

idea, rushed forward at her full speed, and all attempts to 

call sale alte quite ineffectual, On reaching the 

vilfige I found that a terrible encounter had already taken 

place between the two heroines, who were on the point of 

ee the attack after a temporary cessation of hos- 
es. 

The following anecdote relating to tho same greyhound 
seems to prove that these animals may sometimes exhibit. 
a higher standard of reasoning power than according to - 
general opinion they possess. . . ENN ood foie! 

I was passing somit days in the country with my aunty. 
who had a middle-sized spaniel bitch, of a somewhat sul-' 
with 
an evident feeling of-jealousy, that m hound was 
making herself quite at home in my 4 s kitchen, and 
whenever she had a .favourable opportunity, without 


L 
aa are 
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exposing herself to too much danger, she never failed to 
give an angry bite to her unsuspecting rival, and imme- 

1ately to rush for shelter under a kneading-trough, from 
which position my greyhound was unable to dislodge her. 

After a short time the spaniel had puppics, and she was 
placed with two of them in a corn-loft, over the kitchen, 
from which there was a door which led to it by a flight of 
stairs ; thé dobr was usually kept closed in consequence 
of the known animosity between the two rivals. For some 
days the new mother, entirely occupied with the care of 
her little ones, did not descend to the latchen, and my 
greg Late occasionally showed a strong desire to go up 
to the loft and see what was going on there When the 

uppies were about seven or eight days old, their mother 
egan to re-appear in the kitchen, and to observe to- 
wards the greyhound the same line of conduct, with the 
exception only of an appearance of increased hatred. At 
length, on one occasion, when the spaniel was gating 
her dinner, and the corn-loft door hæppeped to be partly 
- open, my greyhound, taking advantage of the op ity, 
sprang up the stairs of the loft, I observed the cir- 
cumstance, and on calling her down she immediately 
obeyed, and made her appearance before me with a look of 
pe ect satisfaction, About an hour afterwards my aunt’s 
usband, on going to the loft, found bdth the puppies 
dead, without the least mark qf external violence, and he 
was at a loss to imagine what could have caused their 
death. For myself I had an impression on my own mind 
as to the cause of death, but I did noj consider it neces- 
sary at the time to mention it to otherg. I opened 
the bodies of the puppies, and found F opinion 
confirmed. The skin was externally sound through its 
elasticity, but the of the greyhound had done their 
work, and the liver had been bruised into a kind of mar- 
malade—exactly in the same manner as the bound 
neue crushes the liver of the hare or the it, which, 
lit aa ed no sooner seized than dead. 

In November when I was staying with my consis 
I was much interested in observing the proceedings o 
various kinds of poultry in a field almost contiguous to the 
house. There were six or seven yourg guinea fowls, 
ducks, hens, €c., and also a pair of old guinea fowls, 
which kept always by themselves, and continued runnin 
to and fro with perpetual restlessness which is 
to them. In the midst, however, of their wildest pro- 
ceedings they always ap to keep an eye on the 
young guinea fowls, and whenever any of the other poul- 
try happened to approach the spot where ac the 
old guinea fowls invariably ran with all speed and drove 
them away. Two large hens alone seemed to be exempt 
from this rough treatment, and to have full permission to 
come near the young guinea fowls or not, just as they 
liked. One of the hens, in particular, seemed to enjoy 
some special privileges, and in case of any apparent 
danger, there was some immediate proof of care and pro- 
tection on the part of the old guinea fowls, ` 

The above circumstances excited my curiosity, and I 
obtained the following explanation :— e 

One of these hens had hatched some guinea fowls’ 
eggs, but after three days had neglected to perform the 
new functions incumbent on her, and had left the yo 
broodřto themselves, Fortunately, the other hen, w 
had previously exhibited the well-known symptoms of the 
fever of incubation, adopted the deserted yo ones, and 
had nursed them with the greatest affection till they were 
able to take care of themselves. The old guinea fowls 
it appears, had observed all these circumstances, and 
retained a grateful recollection of them. 

Under the roof of a small tower at my father’s house 
in the country, a large number of sparrows (consulting 
their own convenience, rather than that of others), had es- 
tablished their nests; but ın consequence of the extensive 
injury caused to the corn-fields by their depredations at 
harvest-time, my father, with a view to lessen their num- 
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ber, gave direction that all the nests should be removed, 
and thus, by this wholesale order of destruction, about 80 
nests with 366 eggs suddenly disappeared, Their fondest 
hopes being thus blighted, and the cted fruit of all their 
labour nipped, as it vere, in the bud, the sparrows Betook 
themselves to noisy meetings, and, in their own way, to 
expressions of anger and resentment. This proceedin 
continued for at least a week, after which they dispers 
and went in search of some other less dangerous shelter 
for their future p y. In the following year some 
sparrows, which had built their nests under other build- 
ings of our country house, and which had been left un- 
molested, returned to them; but from that time to the 
present day (forty-eight years) I can safely affirm that no 
sparrow has ever rebuilt her nest under the roof of the 
tower, The sin facts of the case are these: the 
sparrows decidedipobject and decline to build any more 
nests under the roof of the tower, but they are quite 
willing to avail themselves of the shelter of the position 
during the severe nights of the winter season, 
Montpellier Dr, PALADILHE 





THE GROWTH OF SALMON 


SINCE the time of Magna Charta it has been an object, 

directly or indirectly, on the part of the Legislature, 
to protect the supplies of salmon with which our 
rivera used to be so abundantly stocked: but notwith- 
standing the laws which have at various times been 
enacted, this fish gradually became scarcer till, in 1861, 
all the old laws were repealed, and fresh and more 
stringent regulations made for protecting and increasing 
our salmon supplies. In addition to the fostering care 
which is bestowed, under the Salmon Fishery Acts of 
1861 and 1865, on the fish in the rivers, means have been 
adopted to artyficially rear salmon, so as to increase 
their numbers more rapidly than could be done in 
the ordinary course of nature. Mr. Frank Buckland has 
been the pioneer of this system of artifftial breeding of 
salmon and trout, and the eee and operations 
which have been carried on during the last Ey years 
have thrown great light on the hitherto unknown habits 
of this “king of fish. ° 

Anyone who looks into the fishmongers’ shops just now 
can see what a clean, fresh-run salm6n, ready for cooking, 
is like—a silvery, plump creature, whose “lines” are 
made for speed in water, and whose graceful curves give 
the completest idea of vigour. and strength.in stemming a 
rapid t of water. 

ut very few people, probably, know what sort of an 
appearance this beautiful fish presents in its infancy. 
idden away during that period in the upper waters of 
our salmon rivers, and ultimately in the depths of the 
sea, itis lost to sight till it grows enough to be 
taken by the salmon nets; and-until very little was 
known of its natural history, or of its habits, though the 
experience sue the last few A m saka mie in- 
teresting concerning the development of this fish, 
through the egg, fry, smolt, and grilse stages, till ıt be- 
comes a full-grown salmon, : : 

Fig. I ee the —natural sizeof a salmon 
just laid. h female on carries, on an average, 
800 to 900 of such to every pound of her weight. 
They are generally of a pinky opal colour, elastic to the 
touch, covered with a soft horny membrane, with a 
minute opening through which a particle of the spawn-- 
the soft roe—of the male fish enters, and the 1s fer- 
tilised. From this moment the young fish ually de- 
R under the influence of the cold running water, 
At the end of about 35 days—more or less according to 
the temperature, which d be about 40°—two little 
black specks can be seen, as at Fig. 2, which are the eyes 
of the fish ; the vertebre may be discerned 
in the form of a faint red line, and a small red globule 


` under part of the fish contains a 
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which shortly afterw. appears, resents the vital 
organs of the embryo fi a ne 


At the end of about 80 to 100 óa gago fom tie depoda 
of ee the fish has so i in size that it bursts 
the “ ” and makes its déwz in the form 


represented 
attached to the 


secretion resembling 
albumen, which affords nourishment to the infant fish for 
the first six weeks or so of its existence, By that time it 


ae pie 3. The sac or umbilical vesicle 


„1s quite aþsorbed, and for the first time we see a perfect 


© Op 
O° 


Fra, x. Fa. 2. 
Fig. teNew'ald Salmon Egg , Fig, 0,-—-Egg aftor about 35 days. 


fish, Fig. 4, With its fins, gills, and scales, which have 
hitherto been present, but imperceptible excep: under the 
microscope, fully formed : and now the young salmon 
begins to ee His growth is not very rapid for some 
the lines a $+ representing the average 
of a on at 2, 3, and 4 months old. At 2 years old 
the fish is about 9 to 12 inches long. 
As soon as Sa are large eno h and strong epough, 
ey are now called, descend to th sea ; 
here hey are Lost aight of until & turn up the river as 
ze ost aight of until they Fel stay in the sea is 
not TE known, from one to three or being variously 
peer as the probable length of time. The object of 
this migration to the sea is to find the food which is 
ee ee of the fish, who lives 
on the J/x/useria, smaller fish and and the 
sea-fish which abound in our seas. The 
length of their stay in salt-water jis ed, no doubt, 
by various ciicufstances, and is ‘not same in every 
case. When the salmon has laid d up a suficient supply 
of fat in its body and on its 
are a wonderful provision of ae for the secretion of 
an amount of fat syficient to supply it during its sojourn 
in waters, it ascends the river, its roe or spawn 
developing: as it ascends ; about Christmas-time, or 
sometimes earlier, it reaches shallow headstreams of 
the river, in the ‘gravelly beds of which it deposits its 
immediately afterwards to the sea, no 


spawn o 





Fash ti ae oa dig, 


longer in the bright, plump, muscular condition in which 
it ascended, but a iets, tank, ugly, a Foni ra glia 


ons would hardi Fig 3 
ieceaththa haora Ha sd ce p < 


ch have newly spawned, The curved 
een on the lower jaw, isa rH ek the'dss 
of which nobody knows. The is in a very y con- 


dition, as his fat is gone, and he perhaps assumes this 
frighten other sial w ne 
e -pe tempii Dooa o a ra 
takèn- photograph of E 
201b. which wak Paad den on the bank of ob of oat 


Welsh rivers. 


| soarranged as pena sn 
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This ae have returned to Sea, 
recovered its fat, and presently back worth 2/ or 
34, whereas, by in this condition, it wês worth 
nothing. It wever, done its ae by depositing 
perhaps 16,000 Only a) small percentage, 
wever, of thè e inid ever beco adult fish. Floods . 
wash them’ ont of 


gravel nests’; ducks, and other 
birds, eat them; beetles and vari various" “in Snobs attack 
them; they are smothered with mud, or left high and 
dry on the shore ; the young fish are poisoned by pcllu- 





4 





o 
„e e, iro of aan ut vwo, thros 





Fic. 4.—Young Salmon aie wonkagld 6, 


tions, or diverted into mill leats and canals, and so lost ; 
trout eat them Wholesale; in fact the w ole of their 
earliest existence is a very living death, and it is a wonder, 
with all the ordeals they have to } through, that we 
have any salmon left. To kill them legi Heater for ead a for 
oan is bad oe ad oe ok to do all we can 
rotect them when young. 
°F the artificial system of breeding salmon the adult 
pe oe ee TF beds, and 
the nen ee the oreo a Oe 
er, e in troughs of wazer 
Tene Sera noes 
conditions necessary for the ment and gro 
the fish. Properly Pg ie oe Eee ths Ee wea 
hatch out: the into the river when 
they aro abont a year old ; D pEi e toes 
in tanks large enough, with plenty of running water, so 





Fig. 5.—Head of a Kolt 


mach the-betler for the prospect of their reaching the 
soa in safety. 

-When we can make up our minds to keep all our 
tions out of our rivers, and build “ salmon ladders 

all the weirs, so as to give the fish a fair field, snd eate 
them to run up stream u cra ayer terete then, and then only, 
shall we see salmon as plen throughout the country 
GScie Ws caida hove teen inthe Nowh e cena 
prentices are reputed to have sti iene 
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THE GLACIAL DRIFTS OF NORTH LONDON 


“THE landscape memorials of the great glacial period 

in Britain have hitherto been chiefly looked ie by 
the tourist in the northern and mountainous districts of 
our island. The vast and wide-spreading products of the 
same epoch which lie in the lower and more southerly 
districts Of Eħgland, as far as the Valley of the Thames, 
have had to wait longer for their due recognition. In tHe 
interval, the Londoner addicted to geologising has been 
fain to po Snowdonia, Borrodaile, and the Highlands 
of Scotland—to. the region of perched blocks and ter- 
minal moraines—for memorials of the Ice Age within 
our own coasts, Nor is it to be wondered at that the 





districts in which glacial action on a grand and cosmical 
scale was first detected in Britain, and which still afford 
the more obvious monuments of the glacial period, 
should so long have monopolised attention, But the time 
seems now to have, come for the drifts of the sduthern 
regions to take their proper place in the gallery of glacial 
phenomena. o 
So recently have these drifts changed their character 
in the eyes of geologists that it may be worth while to 
sumimarise their history, and ipdicate the conclusions 
which have now been arrived at with regard to them as 
well as one or two important moot points which will per- 
haps remain doubtful for some time to come. 
t seems only yesterday that the glacial drifts of the 
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Fia.1—A, Glacial Sands’and Gravola, B, Glacial Clay, Unehaded Parts—London Clay. 


lower and southern districts of England were looked upon 
` as a mere congeries of rubbish heaps and “diluvium ”— 
chaotic and unintelligible relics of some a berets and 
partly hypothetical period. Now, however, these deposits 
are no longer slighted by geologi In the hands of one 
or two earnest workers—notably ioe AF fe ee 
«—the glacial clays, and sands, an of Eng 
ae rising into the dignity of a system.” ‘The North Lon- 
don glacial drifts may be taken as typical in mort repect 
of the great and wide-spreading deposits which are found 
in the inland counties most remote from the homes of the 


old British glaciers. 
‘The Finchley and Muswell Hill drift lying on the north- 





em heights of London overlooking the Thames Valle 

occupies a position of geologica interest and signi- 
ficance. Muswell Hill figures in the very early annals of 
the beds which are known to be of glacial orlcin. In 
the year 1835, Mr. N. T. Wetherell, of Highgate, 
made the discovery which has given such repute to 
the spot. In Coldfall Wood, just eath the vegetable 
soil, Mr. Wetherell found one of those strange medleys 
which geologists were then wont to dismiss as “diluvium,” 
Here, as far south as the Thames Valley, were water- 
worn fragments of granite, mountain limestone, coal, red 
chalk—indeed rock-specimens from all the northern 
formations, with a similatly heterogeneous collection of 
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fossil remains, Agassu had not as yet broached the great 
conception of the glacial period; the diluvium reigned 
supreme. Year by year more extensive tches of 
fossiliferous clays and gravels were found adjacent 
to Maswell Hil. From Finchley pnd Whetstone an 
abundance of fossils per to the chalk and oolite 
-formations was obtained, and whole ham of belem- 
nites were sent off to Phillips at Oxford for the 
se of his monograph on that genus. But the drift 

- Perenn a Dola phenomenon. It was left to nen 
-of the younger generation to attack a problem as worthy 
of solution as the problems of Cambria and Siluria. 

During the last five or six , the Finchley and 
Muswell Hill drift has excited fresh attention. The 
Great Northern Branch Railway from East End to 
Finchley has exposed some fine -sectiona, and a body of 
earnest field i the Geologists’ ociation—hag 
been at hand to amre ofthe op nities thus 
afforded, In the same od Mr. W has published 
his “Sequence of the-Glacial Beds,” and the logical 
Survey a map of the supérficial deposits of the district. 

Lying on the hills end plateaux, the North London 
drifts have a scenic interest. They form noticeable 
features in the Middlesex landscapes, as may be seen in 
the accompanying geological map of the district (Fig. 1). 
The valleys and streams around the plateaux delineate 
in an instructive manner thg extent of ‘the glacial beds 
whilst they suggest the action of those meteorol gical 
forces which have reduced these beds to their t 
limits since their elevation above the sea. ` 


m oe ca eta dare Oat 
i . 


where these second-hand accumulations of the Lower or 
Middle Bagshot, disturbed or redeposited, are fres from 
the quartzites of the glacial gravels, and exhibit an un- 
“mixed Eocene lineage. K 

ane reas of untold oe which aie ee noble 
example of private enterprise in the cause of geo Mr. 
Searles V. Wood, jun., has established the “succession of 
the glacial beds of the east of England and the central 
counties, which is here given in abstract :— 


ee Post-glacial Beds 
I. UPPER GLACIAL.—I. The eae boulder clay of 
Yorkshire without chalk. 2. The boulder clay 


with chalk. 3. The Great Chalky OUE C the 
South of England (eg. at Finchley and M ). 

IL MIDDLE GLACIAL.— The Middls Glacial Sands and 
Pebbly Gravels of the Sonth-East of England and tha 
Central Counties (eg, the Finchley and Muswell Hill 
sands and pebbly gravels). 

II]. LOWER GLACIAL.—The Contorted Drift of Nor- 
folk, the Cromer Till, and the Pebbly Sands of Norfolk 
. and Suffolk (Upper Crag). : . cd 

A few words further in explication of this sequence will 
show how wide an area of England is concerned in the 
deposits with which the Fin drifts are thus corre- 
lated. i 


‘The deposit to which. the Finchley chalk boulder clay 
belongs stretches in an intermittent way from the lower 











But unlike the moraines of Snowdonia and other 
mountain districts, these much older lower d° 
accumulations are not, in the view of most English 
glacialists, the immediate deposits of land ice. Contrary 
to the beliefs of the Scotch geol s, who would regard 
them as the equivalents of the Till, they are referred to 
ie creo AR E A of E d beneath the ` 
glacial sea. ey are the transported rfatetial of the 
submarine terminal moraine. As the ice-foot retired. : 
before the submerging sea, it left behind it the déóris of 
the rocks it pad d ed to be transported by bergs and 
ee a ee at 

ial deposits at Fin station; although they 
Gon to the general charter of such bedi in the 
south-western counties, have certain features which may 
prove to be more developed here than’ elsewhere, and may, 
at some future time, help to connect these deposits with 
thelr more local sources of supgly. The preponderance 
of the characteristie Oxford clay ‘sail Gryptea dilatata is 
remarkable, and whilst the and the Oxford clay are 
the most largely represented, the formations of which the 
fewest traces are found are the gault and the London 
clay. „Foreign blocks, ed by ice, are generally 
absent from the district. Blocks of Sarsen sandstone are 
not uncommon? but it is worthy of notice that they are 
only found in the drift. i % 

The vast sources of supply for the flint pebbles which 
abound in the glacial gravels of the district are still repre- 
sented in the s and local remainders which cap the 
high ground at Totteridge, and are found at Barnet, 





4, The Chalky 


References—w, The Middle Glace 
J, The ice-foot. s, Floating Ice. 


Thames Valley to Central Lincolnshire, and from the 
Eastern Counties of Norfolk and Suffolk to East Stafford- 
shire, The rhe sands and gravels extend (mostly 
covered by the boulder clay) over# nearly all the three 
large counties of Norfolk, Suffolk, and Bien and are 
present in Herts, Bucks, and Leicester. So there is no 


me tinaa number of geologists, away from the region * , 
o 


e old glaciers, who may study in their own locality 
the mermaria Of the great placial eriod in d. 
Inasmuch as the maps which Nature has laid down 
Ín the ground beneath us are historical agwell as physical, 
i uence introduces us to a series of consecutive 
evente in the earlier history of the Glacial Period. 
In the lower glacial the of Ice i In the next 
deport we notice a pause in the Arctic conditions which 
praa de be oe of that characteristically - 
glacial deposit, the er clay, was arrested, and the 
sands and gravels (middle glacial, of milder waters, took 
its place. Then the Arctic conditions e ed, and 
brought in the chalky boulder clay. At length higher 
r a a the reach of the sea, until the 
Yorkshire W were submerged, and ana the 
Westmoreland fells yielded their dtfris to be spread over 
the sea-bottom (Fig 2). That the glacial period should 
have left its memorials so far south in our island as the 
valley of the Thames, was a matter of incredulity among 
man ists, even so recently as ten years since, when 
‘Sir les Lyell had’ ed attention to the Mus- 
well Hill drift in the “ Antiquity. of, Man” That the 
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- drift of the glacial period did not once extend over 
the counties south of the Thames has yet to be demon- 
“and those geologists who hold that we have 
discovered , the aon sonhe limits ar A 
dea and gravels in habe yet to 6 
ae conditian of these departs ari tie no 
Thames Vajley, where they are of te north brow of the 
. they are a hundred miles farther north. 
The dwellers in the south of England havethus been com-* 
ensated for their distance from the bolder region of the old 
ritish glaciers, of ed blocks, and terminal moraines. 


uvium ” as that of 
Muswell Hill, with its haifa rah Sy medley of organic 
What seas ing from what former onl 
Consigned these tribes to stony sepulchres ?” 
We know now that it was an icy sez, 
. HENRY WALKER 
has s d 


FLIGHT NOT AN ACQUISITION 


A FEW weeks ago, when at Ravenscroft (the residence’ 

of Lord Amberley), I shut up five unfledged 
swallows in a amall box not much er than the nest 
from which they were taken, The little box, which had a 
wire front, was hung on the wall near the nest, and the 
young swallows were fed by their parents through the 
wires, In this confinement, where they could not even 
extend their wings, they were kept until they were fally 


fledged. I was not:at Ravenscroft when the birgis were libe- 
rated, but the following observations were made by Lord 
and Lady Amberley, who have kindly communi them 


tome. On going to set the prisoners free, one was found 
dead—they were all alive on the previous day. The re- 
maining four were allowed to escape one Ata time. Two 
of these were “perceptibly wavering and unsteady in their 
flight. Oneo rah of about go yards dis~ 


e other, which few more 
g circuit in the air after the 

pane: la its ‘ind wad ale 
on a branchless stump of a beech ; at least it was no more 


hted, or attempted to alight, 
seen, I give the unabridged account of No. 3 and of 
No. 4 as it stands in fhe notes made at the time by Lady 
Amberley. “No, 3 (which was seen on the win win thee 
half-a-minute), flew near the d first roun 
tonia, over to the other side of kitchen garden,’ past yin 
house, back ‘to the ee again, and into a beech: 
tree. No. 4 flew wel] near the d, over- a hedge 
twelve feet high to the kitchen en, through ap open-; 
ing into the beeches, and was ast. seen to the, 
ad? 
quently : “The swallows never flew against anythin K aor 
was there in their avoiding objects any appr 
ference between them and old birds. No, Er swept round, 
the Wellingtonia, and No, he over the hedge just‘as 
we see the old eailows every hour of the day.” 
It remains to add that each a these birds was weighted 
with a small collar of colqured cloth, ne ot ie ete 
pose of marking them ; į: and that an 
set free encym by a, similar adorpment, ahihi 
the same unsteadiness in its fight. | + 
There is little need to make any remark on the aioe 
facts. In proving the flight -of birds, and their power gt 
guiding their course through the air in accordgnce with 
eir sensations of sight, pot to be an acquisition, they 
rt the eral doctrine that all of what may be 
called the E Siek knowledge and:skill of the various 
species of animals. come .to, :by. intuition, and not 


The following remarks were, added nie , 


as the results of their individual experiences. With 
wings there comes to the bird the power to use them, 
Why, then, should we believe that because the human 
infant is born without teeth, it should, when they do make 
their appearance, have to discover their use? ° The 
swallow, the first time it is in the air takes care, or rather 
does not neeg to take care, not to dash its brains out 
against a stone wall. Why, th foe we believe man 
to have no instinctive faculty o his visual 
sensations? Doyen A, SPALDING 





BRITISH ARCHEOLOGICAL INSTITUTE 
"THE annual meeting of this Institute commenced at 


Exeter on Tuesda werd say 2g, the President for the 
year being the evon, Many valuable ers 
were read, and a interesting excursions made in the 


neighbourhood ; the reception bythe Mayor, the local 

rities, and the inhabitants generally, has been most 
enthusiastic., The was brought to a close on 
Tuesday last, and is declared toehave been the most 
successful pete of eee ever held. Of the many 


valuable papers ive the following by Dr, 
E.A Freeman, on othe lace of Exeter in English 
History. 


He remarked that it spmetimes came into the 
mind pf en English traveller in other lands that the 
cities of his own country must seem of small account 


in the of a traveller from the land which he 
visited. He spoke of course P an an muy and not 
a ty and a rule an 


lish town did not make same impression as an 

ic and mie alee object as did towns of Italy, 

Ceman D urgundy, France, or Aquitaine But whilst 
had few dus. cities 


as rich at once in history and art as 
many wi those on the Continent, yet we not grieve ; 
for whatever was taken from particular was 


added Not Morembarg grater han ha Why was the 
history of Nurem greater than t of Exeter? 
Simply because the ry of E was greater than 
that of Germany, The a ieee of an English 
town which had alwa been content te be a ee 
and had never to be a sove commonweal 
seemed tame de the stirring of the free cities 
of Italy and Germany. But for Thar. reason it had 
a value of its own, it had not for the greatness 
of its own, but it dane its wo fee te 
whole—it, had played its part in up a nation, 
And the c on beween the lowly English munici- 
pai and the proud , Italian or German commonwealth 
also an- interest ai another _kind,- c difference 


gies. In both a 


often bene ha olane fon demo to oligarchy, and 
oligarchy. to_dem, (5 Semone ey. Dao ae t gee 
men who, in old Greece, oul hve taken laces as 
es, perhaps ba RERE to 

tell 1 aol and sal Conners of Devon ; Bristol of its half- 
Stier al half ts, the Lords of Berkel In the free 
cltles of the inent we saw what E ‘cities might 
have been if the d had been no 


th tin of the Sperm aad IE land had 
a e Emperors, ng 
karerr l ee separate states like Germany, ay 
and Gare a ngland. ca the conetaat tendency had bee 
fo salty, engl fo sake Grey loal pome pabordibate to 
the king, and it was this-that had made the 
difference between a municipality like Exeter and a 
commonwealth like Florence. In Exeter reflections of 
this kind had a special fitness. No city in England had 
a history which came. so near to that of the great conti- 
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nental cities ; none could boast of a longer unbroken 
existence nor was 80 direct a link between the earliest and 
the latest days of the history of our island. None had in 
all more steadily kept the character of a local 
canta the undisputed head and entre of a great 
district. And none had come so near to zome- 
thing more than a local capital, none had had so fair 
a chance as Exeter of once becoming an independent 
commonwealth, the Pe Aper ion of alee 
haps the ent towns 
subject ice It was not then with mere words of 
form that he might congratulate the Institute on fir 
themselves at last within the walls of the great city o 
Western land, They had been to many other places, to 
York, Lincoln, and Chester, and if Exeter must yield to 
thesein the wealth of actually surviving monuments, it 
assuredly did not yield to any of th&m in the historic 
interest of its long annals. It had, in truth, peculiar 
interest of its own in which it stood alone amongst the 
citles of England ; she was among cities what Glaston 
was among churches, it was one of the few ties whi 
directly bound the Exfglishman to the Roman and the 
Briton. It was Deere Cory of ua ee tee 
conquest when our forefathers, weaned from the fierce 
of Woden and Thunder, deemed it enough to 
conquer and no longer sought to de . 

Exeter, Isca, Caer Wisc was a city of the same class as 
Bourges Lad Chartres Here was what was found comanonly 
in Gaul but rarely in Britain—the Celtic hill-fort which had 

wn into the Roman city, which had lived on through 
Teutonic conquest, and which still, after all changes, kept 
its place as the undoubted head of its own district. 
Wessex such a history was unique; in all Southern 
England London was the only—and that but an imperfect 
—~parallel, The name carried on thesame lesson which was 
taught by the site. Caer Wisc had never lost its name. 
It had been Latinisedinto Isca, Teutonised into Exancester, 
and cut short ipto modern Exeter, but through all con- 
quests, thagh ar changes of s it had proclaimed 
itself as the city by the Exe. In respect the con- 
tinuity of its being had been more perfect than that of 
most of the cities of Northern Gaul. The name and the 
site of Exeter at ofte distinguished it from most of the 
ordinary classes of Ẹoglish towns. e i 

The first question which now suggests itself was one which 
he could not answer*when did the city first become a West 
Saxon possession? Wheh did the British Caer-Wisca, 
the Roman Isca, pass ihto the Ehglish Exancaster? Of 
that he cquld find no date—no trustworthy mension. The 
firat distinct and undoubted megtivn of the city he coyld 
find was in the days of Alfred; where it figured as an 
English fortress of great ittportant, more than once 
taken and retaken by the great ing ma his Darisk 
enemies. He was as littlé able. to’ fix the date of the 
English conquest df Isca da he- was to fix that of its 


iginal i ion by the Briténs. Jobn Shillin 
sal at Cenc aus dented ty Lee epee Sa 


of Christ, and th it was hot to have been a 
walled city ih any that would sz either a modern 
or Moman engin er yol ae ec paoui te bare beeg 
par a sel befort Cæsar landed in Britaip.’ 
At all events the definite mentibn of it was in the 
time of the wars of Alfred:- But th it wag Englisty 
by allegiance, jt was not until two es later-that -it 


became wholly English in blood and speech. In Athel- 
stan’s day the city was still partis ea paty lish, 
each forming a ee ar To t e of 
Athelstan , deemed it right to put a stop and to put 
supremacy the chief city of the Veron penineni 
beyond a doubt. Exeter was a port which needed to be 
strongly fortified, ahd to be in thé Hands of hone but 
what. were th trustworthy. The British inhabi- 
tants were driven out, ahd tø- the confusion of those who 
say Englishmen could not put stones and mortdr together 








until a hundred and forty years later, the city wes 


encircled by a wall of square stones and strengthened 
towers, marking a fo stage in the history of En net 
fortification. If gnyone asked him where the wall of 


Ethelstan was now he could only say that a later visitor 
to Exeter took care that there should not be much of it 
left for them to see, Still there were some small frag- 
ments, but suppose not a stone was left, yet as he under- 
ttood evidence, the fact that a thing was recorded to have 
been destroyed was one of the best proofs that it once 
existed. The distinguishing point in this stage of the 
history of Exeter was this, it alone of the great cities 
in did not fall into the hands of the English 
invaders till after the horrors of conquest had been 
softened by the influence of Christianity, When Casr 
Wisc became an English possession there was no fear 
that any West Saxon prince should deal with it as Ethel- 
frith had dealt by Deva. When4sca was taken the West 
Saxons had to be destroyers, and deemed it 
enough to be con ra, Thus it was that Exeter stood 
alone as the one great English city which had lived an 
unbroken life from pre-English even from pre-Roman 


da 
Whatever eah exact ae when it became 
an on, it was with the driving out of 
the Welsh inhabitants under Ethelstan that it became 
purely English, As such it filled during the whole . 
of the tenth and eleventh centuries a prominent plaze 
among the citieseof England and a place altogether 
without a rival among the cities of its own part of 
the country. Later in the century the fortress by the 
Eye was the chief bulwark of Western gene during the 
renewed Danish invasions of the reign of Ethelred. It was 
a spirlt-stirring tale to read how the second millennium 
of the Chri era was ushered in by the record which 
told how theeheathen host sailed up the Exe and strove to 
riers am the wall which guarded A city, how the 
b ers bore up against every onslaught, and how 
withstood the RS Exeter was saved, ar 
unready King had no help or reward for the men who 
saved it, and thd'local force of Devon and Sqmerset had to 
strive how they could against the full might of the invader, 
and the devastation of the land around followed at once 
upon the successful defence of the city. In the next 
ed Exeter Lape aod of the Stille pit of the 
orman Lady, and Hugh, ‘The French Churl,” as our 
chroniclers acs Faa sent by his foreign mistress to 
command in an English city, and ugh his cowardice 
or treason Sweyn was able to b down and spoil the 
city. It was not clear whether all the walls were broken 
down then, but it was quite certain that sixty years after- 
ds, Exeter was strongly fortified according to the 
aoe Ge eh by Swen nothing 
- city’s ca no mare 
was . héard. bf it dae the Danish wars, and the 
only further khowledge of it between the Danish aad 
Norman invasions consisted of the foundation of the 
bishohfig And this was accompanied by several circum- 
stañcès which marked it as an event belonging to an age 
of jransition. . It was among the last instances of one set 
g aorta) among the earliest instances of- another. 
reigh of -Edward the Confessor was the last time 
coe tar, ied reign Edward the Sixth) when two 
bishoptics were joined together without a new one 
being formed: to up the number. It had happened 
more than once in earlier times ; it happened twice under 
Edward when the ar pia of Devonshire and Com- 
wall were united, and those of Dorset and Wiltshire. 
But this also was the first instance of a movement 
for bringing into -England the continental rule that the 


bishopric should he placed in the greatest city of the 
diocese . 
-The ' ecclesiastical -changé of thé eleventh ceto 


tiry had carried him-oit beyond’ the great tinie whish. 
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stood out above all others in the history of Exeter, when 
they might say that for eighteen days Exeter was England. 
The tale of the great siege he told, elsewhere in full 
detail, and he would not tell it again now, but the story of 
the resistance of the western lands and thelr capital to the 
full power of the Conqueror, was one that never ought to 
pass away from the memories of Englishmen, The bravery 
of the inhabitagts formed a tale which, even in that stirring 
time, spoke more than any other—save the tale of the, 
battle itself—to the hearts of all who loved to bear 
ta mind how long and hard a work it was to make England 
yield to her foreign master. But whilst our*hearts beat 
with those of the defenders of Exeter, yet we saw none the 
less now that it was for the good of England that Exeter 
fell A question was here decided, greater than that 
whether Harold, Edgar, or William should reign—the 
question whether England should be one. When Exeter 
stood forward for one moment to claim the rank of a free, 
imperial city, and her rul@rs expressed, themselves willin 
to receive William as an external lord, but nefused to admit 
him within her walls as her immediate sovereign, they saw 
that the tendency was at work in England by which the 
kingdom of the continent was split up into loose collections 
of independent cities and principalities, and the path was 
opening by which Exeter might have comg to be another 
Lubeck, the head of a Damonian house, another Bern, 
the mistress of the subject lands of the Western Penin- 
sula, Such a dream might sound wild in our eara, 
and we might be sure that no such ideas were present 
in any such definite shape to the minds of the defenders 
of Exeter, But any such designs were probably just 
as little known to the minds of those who in any German 
or Italian city took the first steps in the course by which 
from a misi ipai or less, the city grew into a sovereign 
commonwealth, istorically, the separate defence. of 
Exeter was simply an instance of the way in which, after 
Harold was gone, England was conqueredebit by bit. 
York never drefmed of helping Exeter, and Exeter, if it 
had the wish, had not the power to help York. But 
it was none the less true when we saw a confederation 
of western towns, with the city of the -district at 
their head, suddenly starting into life to chéck the progress 
of the Conqueror—we saw that a spirit had been kindled 
which, had ıt not been checked at once, might have 
grown into something, of which those who manned the 
walls of Exeter assuredly never thought. We could 
hardly mourn that such a tendency was stopped even by 
the arm of a foreign conqueror. We could hardly mourn 
that the greatness of Exeter was not purchased at the 
cost of the greatn of England. But it was worth 
while to stop and’ think how near England once was to 
running the same course as other lands. From the sacri- 
fice ot the eral welfare of the whole to the greater 
brilliance of particular members of the whole, we had 
been saved by a variety of causes, and not the least of 
them by the personal character of a series of preat lings 
working in the ca@@se of national unity, from West Saxon 
Egbert to Norman William. The tendency of, the 
patriotic movements in Wilham’s reign was to division ; 
the tendency of Wulliam’s own rule was to union. The 
aims of the Exeter patricians could not have been long 
reconciled with the aims of the sons of Harold, nor cou 
the arms of either have been reconciled for a moment 
with those of the partisans of the Etheling Edgar, or of 
the Danish Sweyn. We pathised with the defenders 
of Exeter, York, Ely, and Durham, but from the moment 
England lost the one man of her own sons who was fit 
to guide her, her best fate in the long run was to pass as 
an individual kingdom into the hands of the victorious 


rival. : 
With the subjection of Exeter by Wilham might fairl 
be ended the tale of the place of Exeter in English 
history. It was then settled for Exeter that she was 
to be an English city—no separate commonwealth—a 


member of the individual English kingdom, but still 
a city that was to remain the undisputed head of its 
own district, Its history from this time was less 
the history of Exeter than the history of thosc events 
in English history that took place at Exeter It 
still had its munidipal, ecclesiastical, its commercial 
history, but no longer a ar pant „political being of its 
own. It was mo longer an object to be striven for by men 
of contending nations, nor something that might be cut 
off from the English realm either by the success of a 
foreign conqueror or the independénce of its own citizens, 
In the other sense of the word, as pointing out those 
events of English history of which Exeter was the scene, 
the place of Exeter in English history was one which 
yielded to that of no other city in the land save London 
itself. It was with a true instinct that the two men who 
open the two great,eras in local history—English Ethel- 
stan and Norman William—both gave such ial heed. 
to the military defences of the city. No city in England 
had stood more sieges. It stood one, and perhaps two 
more, before William's own reign was ended—indeed 
before William had brought the conquest of the whole 
land to an end by the taking of Chester. The men of 
Exeter had withstood William as long as he came before 
them as a foreign invader ; when his power was once full 
established, when the Castle on the Red Mount hel 
down the city in fetters, they seemed to have had no 
inclination to join in hopele§s insurrections against him, 
Whenpa year and a half after the great siege, the Castle 
was again besieged by West Saxon insurgents, the citizens 
seemed to have joined the Norman garrison in resisting 
the attack. According to one account they had already 
done the like to the sons of Harold and their Irish 
auxiliaries, The wars of Stephen did not pass without a 
siegé of Exeter, in which and citizens joined to be- 
siege the Febellious lord of ougemont, and at last to 
starve him witMin the towers of which legend was 
already beginning to speak as the work of the Cæsars, 
To pass to later es, the Tudoreera saw two 
sieges of the city, one at the hands of a pretender to 
the crown, and another at the hands of the religious 
insurgents of the further West. Twice again in the wars 
of the next century Exeter passed fro cone side to the 
other by dint of siege, and at the last she received an in- 
vader at whose coming no siege was peeded. The entry 
of William the Deliverer through the Western Gate 
formed the balance—the contrast—to the entry of 
William the Conqueror through the Eastern Gate. The 
city had resisted to the utmost when a foreign invader, 
under the guige of an English king, came to demand her 
obedience. But no eighteen days’ siege, no blinded host- 
ages, no undermined ramparts were needed when a kins- 
man and a deliverer came under the guise of a foreign 
invader. In the army of Wilham of Normandy Eng- 
lishmen were pressed to pul aed the conquest of Eng- 
land, but in the army of Wi of Orange, strangers 
came to awake her sons to begin the work of her deliver- 
ance. In the person of the earlier Wiliam the Crown of 
England passed away for the first time to a king wholly 
alien in speech and feeling; in the later Wuham it in 
truth came back to one who was even in mere descent, 
and yet more fully in his native land and native speech, 
nearer than all that came between them to the old stock 
of Hengist and Cedric. The one was the first kang who 
reigned over England purely by the edge of the sword, 
the other the last king who reigned over England purely, 
by the choice of the nation. The coming of each of 
the men who entered Exeter in such opposite characters 
marked an era in our history. The unwilling greeting 
which Exeter gave to the one William and the willing 
ing which she gave to the other, marked the wide 
erence in the external as of the two revolutions, 
And yet both revolutions worked for the same end ; 
the great actors in both were, however unwittingly 
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fellow workers in the same cause, ‘It was no small 
- place in English history which belonged to the city whose 
name stood out in so marked a way in the tale alike of 
the revolution of the eleventh and ho seventeenth cen- 
- turies, It was no small matter, as we drew near: by the 
western bridge or the eastern isthmus, as we passed where 
once stood the eastern and the western es, as we trod 
the line of the old Roman streets, to t that we were 
following the march of the Conqueror and the Deliverer ; 
it was no small matter, as we entered the minster of 
Leofric, Warlewast, and ‘Grandison, to think that the 7e 
Deum was there sung alike for the overthrow of English 
freedom and for its recovery. It was no mean lesson if we 
had to connect with the remembrances of this ancient city 
—among so many associations of. British, Roman, and 
ee Haren thought that rose above all the rest, the 
oe no city in land whose name 
ee ee the history of the Conquest of 
there was none whose name marked a 

greater sage inthe history of her delverances 


* NOTES 


Forxtam honours have been recently falling in showers on 

the heads of English aclentific mon, Not long ago the Emperor 
* of Braxil nominated as Knights of the Imperial Order of the 
Rose, the following gentlemer?:—Sir G. (B. Airy, Dr. Warren 
De La Rue, Dr. Birch, ‘Prof Abel, Major Moncrief Capt. 
Andrew Noble, and Mr. J. Norman Lockyer, The other day, 
King Oscar IL of Sweden, at his coronation at Stockholm, 
marked his appreciation of the services rendered by science by 
conferring distinctions on several men of learning, both Swedes 
and foreigners, Among the latter were the following eminent 
scientific men of this country :—Sir Charles Lyell asd Sir George 
B. Airy, named Commanders of the First Css of the Order of 
the Polar Star ; and Professor John Tyndal, Profemor Thomas 
Henry Huxley, and the [Director of the Botanical Gardens at 
Kew (Dr. Joseph Dalton Hooker), named Knights of the same 
Order. ‘ 


Wa understand | one of the evening discourses at the 
meeting of the B Association next month will be delivered 
by Prof W. C Widliamson, of Manchester, on ‘‘Coal and 
Coal Planta” It is also Koped that Prof. Clerk-Maxwell will 
deliver a discourse on “ Molecules.” Several papers on subjects 
-`of local interest have also been promised. The followlhg is a 
lst of the vice-presidents and other officers of the Association, 
_ the president-elect, as we have already annonnted, being Prof. 

A. W, Williamson, F. R.S, :—Vice-Presidents elect: the Earl 
of Rosse, F.R.S. ; Lord Houghton, E.R.S. ; W. E. Forster, 
MP: ; the Mayor of Bradford ; J. P. Gassiot, F.R.S. ; Prof. 
-Phillips, F.R.S. ; Jghn Hawkshaw, F.R.S. Local Secretaries 
‘for the moeting at Bradford: the Rev, J. R. Campbell, D.D. ; 
Mr. R. Goddard; Mr, Piels Thompson. Local Treasurer for the 
meeting at Bradford: Mr. Alfred Harris, jun. - General Secre- 
darles | Capt, Douglas Galton, C.B, R.E. F.R S, Dr, Michael 
Foster, F.R.S., Trinity College, Cambridge. Assistant General 
" Secretary : George Griffiths, M.A, General Treasurer ; William 
‘Spottiswoode, F.R.S. Auditors: John Ball, F.R.S.; J. Gwyn 
Jeffreys, F.R.S. ; Colonel Lane Fox, F.G.S. The sections are the 

ollowing :—A, Mathematical and Physical Science, President : 

Prof, Henry J. Stephen Smith, F.R.S. Vice-Presidents : Prof. 
Balfour Stewart, F. R.S., and Prof. Henrici- Secretaries : Prof. 
W. K. Clifford, M.A; J. W. Le Glaisher, “Prof, A. S 
Herschel, and Prof. Forbes, B, Chemical Science. —President : 
„Dr. W. J. Russell, F.R.S. Vice-Presidents: Prof. Roscoe 
„and IL. Lowthian Bell. „Secretaries : W. Chandler Roberta, F. C.S. ; 
` Dr. Armstrong ;. and Prof. Thorpe, C, Geology. President s 
Prof. Philips- D CL Vice-President; W. Pengelly 
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Secretaries: Louis- C. Mial; William Topley, F.G.S.; 
R. Tiddeman.~ D, Blology.—Vice-Presidents: Dr. Beddoe 
and Prof Rutherford, M.D. Department of Zoology and 
Botany. —Secretaries : Prof. Thiselton-Dyer and Prof. Lawson, 
Department of Anatomy and Physiology. —Secretaries : E. Ray 
Lankester and Dr. Pye-Smith. Department of Anthropalogy,— 
Secretaries : F. W. Radler, F.G.8., and J. H. Lamptey. E, 
Geography.—Preaident: Sir Rutherford Alcfick. * Vics-Presi- 
“dents: Major-Gen. Sir Henry Rawlinson and John Ball. Secre- 
tries: H. W. Bates, F. R.G.S, ; Keith Johnston, F.R.G.S. ;-and 
Clements Re Markham, C.B., F.R.S. F, Economic Science 
and Statistics, —President : Mr, W, E Forster, M.P, Vice-Presi-. 
dents: Dr. Farr; Lord Houghton, F.R.S. ; E, Baines, MP, 
Secretary: J. G. Fitch, M.A. G, Mechanical Sctence,—Pre., 
sident: W. Froùde, LL.D. Vice-President: A. Bessemer, 
Secretaries: H, M. Brunel; J, N. Shoolbred ; H. Barerman, 


Om Tuesday the forty-first anbal meeting of the British 
Medical Association was opened in King's College, Lordon, the 
large hall of which was crowded on the occasion of the general as- 
sembly, at 3 o'clock. The General Mecting was presided over by 
Mr. A. Baker, surgeon to the General Hospital, Birmingham, and 
president of the Association. After the retiring president had ad- 
dremed the meefing, Sir W. Fergusson took the chair as president 
of the Association for the coming year, and read an address of 
considerable length, It was difficult in the present time, he sald, 
for a president of an association Hke thet to find a sultable sub- 
ject for an address? as, whatever topic he started with he was 
immediately furrounded with so many specialists, who of course 
knew everything bettér' than himself, thet he did not know 
where to stand, The prpsident then entered at much length on 
the subject of the valley of the Thames and the importance of 
pure water ina hyglenic sense. He snggested that, without having 
recourse to the expensive process of going to the lakes of Cumber- 
land and Westmoreland for a supply of pure-water, there were 
many streams and rivalets and water sheds where the waters 
could be confined in lake-above lake, and-utilised for the supply 
of London and large towns, In the evening the Lord and. 
Lady Mayores a reception at the Mansion House, which 
was attended principelly by medical gentlemen and their wives 
and daughters. More than 3,000 were recelved during tho 
evening, : 

Amona the distinguished foreigners now attending the most- 
ing of the British Medical Association in London, may be, men. 
tloned—Profemors Virchow, Oscar Qdebreich, and Baron von 
Langenbeck, of Berlin; Prof. Busch, of Bonn ; Prof Marey, of 
Paris; Prof, Chanveau, of Lyons: Prof. Spiegelberg, of Bres- 
lau; Prof, Lazarewltch, of Charkow ; and Dr, Fordyce Barker, 
of New York, y 

k 


On Monday, the annual meeting of the Cambrian Archp-, 
ological Association was opened at Radnorshire, 
This Association was established same thirty years ago for tho 
ptrfioee of investigating and preserving the objects of antiquity 
which abound in the Principality, ` The first Congress was held 
af Aberystwith, and thé present is the 28th of the seria, Tho 
President for the past year was Sir J. Russell Bailey, M. P., and 
the President-elect isthe Hon, A. Walsh. The week's programme 
opened on Tuesday night with the annual meeting and reception 
of report, after which the President for the year, SirJ. R. Balley, 
was to resign the chair to his successor, the Han. A, Walsh; who 
was to deliver the inaugural address, The reat of the week will be 
occupied with excursions, and meetings for the reading of papers, - 


Mz. G. Krrcoenrr has been elected to the headmasterthip of 
the High School, Newcastle-under-Lyne, Staffordshire, in the 
middle of the Potteries, It is to be the first ‘Fiut Grade” 
a a ca a 
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ordinary school course), The time thus made’ available, will 
enable more attention to be given to Mathematics and Science. 
The scheme directs that Chemistry and Design should be spe- 
ctally taught, with a view to the Potter's art. "The school is to be 
opened in the spring of 1875. 

IT has lon bé@en familiar to geologists that the western and 
~ sonthern’ coast-line of Scotland is pierced with caves at differen, 
levels, indicating former successive levels at which the sea waves 
worked.» Unfortunately, owing to the want of limegtone or very 
calcareous rocks, these caves as a rule present none of that stalag- 
mite deposit which has elsewhere served so abundantly to cover 
over and preserve the remains of the ancient denizens of our 
country with traces of the presence of man himself. The caves 
usually open directly upon the coast, with free exposure to the 
air, so that their floors show nothing but damp boulders and 
pools of water from the drif of the roof, Recently, however, 
z remarkable exception to these ordinary corflitions has heen 
observed on the wild cliff line to]the south-westlof the bay of 
Kirkcudbright ; the Suurian greywacke is there traversed with 
strings ond veins of calcite along Imes of jolnt and fracture, and 
at one point where an old sea cave occurs,|the walls and floor 
at the cave mouth, and for a few yards inwards, have a coat- 
ing of solid calcareous matter. GBeneaththis coating in the 
substance of the breccia, which extends across the cave mouth, 
as well as throughout the cave earth behind the breccia, a great 
quantity of bones, with traces of human fofenupation, has been 
found, A systematic investigation of the care, commenced last 
autumn, is being cared on under the direction of Mr. A. J. 
Corrie and Mr. W. Bruce-Clarke, the discoverers of the osseous 
layer. At the present time the following, among other remains, 
have been noted: bones of ox, red-deer, goat, horse, pig, ptne- 
marten, rabbit, watermole, and other small rodats, together 
with numerous refhains of birds, and a few frog and fish bones. 
Intermingled with these occur fragments of bronze, bane needles, 
and other bone implements, to the number of more than twenty. 
One piece of worked stone (a fragment of greywacke) has been 
found, but as yes not a single chip of flint, A full account of 
the cave will be published as ‘soon as the investigations are 

completed. 


A CONFERENCE of the City Companies, under the presidency 
of his Royal Highness the Prince of Wales, was held at Marl- 
borough House, on Monday, July 21, with the view of discussing 
how technical educationenight be promoted by those companies 
acting in concert with the International Exhibition, It was 
unanimously agreed that the City Companies should give their 
best support to the object which the meeting had in view, 

Mr. Cole, C.B., explained that the Commissioners had de- 
Fina cat during the months of August, September, and 
ctober, schools should be admitted to the Exhibition by ticket, 
at three-pence eacff scholar, and that, during the month of 
August at least, frequent lectures each day would be giyen on 
the various subjects and processes exhibited. He suggested that 
the City Companies, in addition to sending their own schools to 
attend these lectures, mightfpurchase tickets, and place them *at 
the disposal of the London School Board, to enable them to 
award them as prizes, Such tickets might also be distributed 
among other public schools. 


Ara meeting held at Grosvenor, House on July 17, a Pro- 
vislonaland an Executlre Committes were formed for tho esta- 
bUshment of a National Tralning School for Cookery in connec- 
tion with South Kensington, The Committee of Management 
ofthe Lectures on Cookery at the International Exhibition have 
been urged to take this step from the comparatively great success 
monetarily and otherwise, of these lectures. The meeting agreed 
that the Executive Committee of the present School for Cookery 
be an Executive Committee to prepare a scheme and issue the 
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mme, The meeting also agreed to the following resolutions :— 
1, That the establishment of a Training School for Cookery, to 
be in alliance with the School Boards and Training Schools 
throughout the country, is most desirable at the presenf time. 
2. That the aim of thé proposed school should eh teach the 
best methods of cooking articles of food in general consumption 
among all classes, 3. That an Association should be formed 
with {the intentlon of making the School self-supporting. 4 
That it would be prudent to secure a eapital, say 5,000%, which 
might be raised by means of donations giving the privilege of 
nominating students in the School, as well as by means of n 
guarantee fund ; it Js estimated that an expenditure of about 
1,000/, would be required to fit upa practical school or laboratory. 
The Provisional Committee, containing several Royal and noble 
names, were authorised to take the necessary measures to estr- 
blish the school by means of shares, donations, and guarantees. 
Assuming the necessary capital to be provided—and we hope 
there will be no difficulty nor delay in doing so-—the Executive 
Committee hope that they may be able, before the end of the 
year, to establish courses of practical fnstruction in the kitchen, 
as well as lectures, will be made so that courses 
may be seyeially attended by pupil-teachers in training for public 
education, by domestic servants, and by ladies. The experi- 
ment of this school will be first tried in London, and if it suc- 
ceeds, fimilar schools will be ‘established in the large towns. 
We sincerely hope such a laudable scheme will meet with per- 
fect success, AlN communications on the subject of the school 
should be addressed to the Secretary (pro tem.) of the school, 
Annual International Exhibitions, Kensington Gore, London, 
S.W. 

ARRANGEMENTS have been made with Mr, P, Simmonds for 
the delivery each day of six short lectures on the industries 1llus- 
trated in this year’s International Exhibition. These lectures will 
be commenced on Saturday next. 


es 

On Saturday a deputation from the Trades’ Guild of Learning 
which was formed for the promotion of technical education in 
the various trades and industries of the United Kingdom, waited 
upon the Marquis of Ripon at the Privy Council Office, with 
a view of urging upon the Government the desirability of taking 
further steps to promote a higher technfcal education, The 
deputation included Sir A. Brady, Mr. H. Solly, and others. 
Sir A. Brady said what the working-men wanted was not money 
buta fair start, They felt that enough had not been done in 
utilising the repources of the South Kensington Museum. The 
Chancellor of the Exchequer had'acted very penuriously in the 
matter. One way in which they could be assi8ted was by the 
establishment of a class of instructed teachers and the attaching 
art schools to the museums, The Rev, Mr. Solly said that the 
great body of the intelligent artisans, who were largely represented 
on the council, found that the benefit of the servioes they 1¢: 
ceived from the Educational Department almost wholly falled 
to reach themselves. This failue arose principally from the 
following causes :—First, because the sources of mformation 
were not readily accessible as to what the Department really 
aimed at with a view to assist them. Secondly, the workmen 
in the East-end of London found the cost of the journey to the 
South Kensington Museum to be too great in time and money, 
and therefore they desired that two or three other well-furnished 
museums should be established in other parts of the metropolis, 
The next point was that the Department should not only assist 
classes which had made some progress, but classes in their incl- 
plent stages, and which required nursing. The last and most 
important point of all was, that however able the Government 
teachers were to instruct in Sclence and Aut, they were not able 
to give that practical instruction in any trade which the work- 
man might pre-eminently need and desire, The apprenticeship 
system had practically broken down. The Marquis of Ripon 
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a P ai ie peper were sent in it should receive 
careful comsideiation,. > - 


NOTWITHSTANDING the vast importance of St. Paul’s Cathe- 
“dral and the impossibility of making up for its lows were it 
destroyed, until recently it was in imminent danger of being 
shattered by every thunderstorm that passed*over it. The 
lightning-rods that were supplied to it 120 years ago have long 
been utterly useless, and from its position, size, and ceftain 
peculiarities of structure, the noble building formed a tempting 
object of athaction-to the destructive stroke of lightning, Hap- 
pily, we learn from the Taegrapkie Journal, this is no longer the 
case, Theauthorities, dissatisfied with the electrical state of the 
` building, upon the report of Mr. John Faulkner, Asociate of 
the Society of Telegraph Engineers, of er, commis- 
sioned him to prepare a plan for the fitting of the cathedral with 
an efficient system of conductors. The plan submitted was 
‘approved, and the fitting is now completed. In metallic con- 
nection with cross and ball and scrolle sre eight copper cons 
ductors; each beling a fginch strand of. copper wires. The 
.- octagonal strand has been adopted as giving most metal in 
the least space. These eight conductors then pass to the 
metallic railing of the Golden Gallery, with which they are in 
metallic connection, Thence they are carried down to the 
dome, to the metallic surface of which they are again connected 
at several portions of their length. Then down the raim-falls, 
over the leaden roofs of the aisles, in the angles formed by the 
aisles themselves, agun down the rain-falls to the sewers. 
Further, the choir and nave roofs are connected together by a 
saddle or conductor stretching over them both, and joined to 
the conductors proceeding from the summit of the west towers, 
‘Even this did not satisfy the zealous care of Mr. Faulkner, who 
tested, sheet-by sheet, the electrical condition ef the leads, con- 
necting the worse insulated sheets by copper bands to the better 
conducting surfacey Thus the dome,*alsle-roofs, and ball and 
cross, and the two weet toweis, form one immense metallic con- 
ductor, and the danger arising from interior gas-piping is 
removed ; for Coulomb and Faraday have proved beyond doubt 
that electricity acoumujates upon the surface only of bodie In 
the sewers, which always afford a moist earth connection, the 
copper strands are riveftd to copper plates, and these again are 
pegged into the earth. By this means as good an earth con- 
nection is obtained at the top of the cross, at the very summit 
of the Cathedral, as ip found im the sewers at its base. b 


» 

Tie Examinations in the Crystal Palace School of Practical 
Engineering, fow the Easter term, commenced last Saturday, 
- and will close on Friday, August gth. The Autumn Term will 
commence on Monday, September 8. The Principal will 
Witend in the school fym to till 4 each day, from Saturday, 
August and, to Friday, the Sth, to pass Candidates for ad- 

Rat? 


An-earthquake occurred at Jamaica at 0°30 A.M. on July 1, 
which created much alarm, It lasted nearly five seconde, 


Autona Mr. Murray's announcements of forthcoming works 
are— Personal Recollections, from ‘arly Life to Old Age,” 
by Mary Somerville ; Teneo) of Inde Azdent: and 
Modern,” by Colonel Yule, C.B.; ‘Tbo Naturalist in Ni- 
caragua,” by Thomas Belt, F.G.S. ; a eee ee 
of Mr. H. W. Bates’s “ The River Amazons,” 


A new and cheap edition of Mr, James B. Jordan’s ‘' Ele- 
mentary Crystallography ” has been published by Mr. Murby as 
one of his serles of science manuals. To any one commencing 
the study of crystallography this manual will ‘be very useful, 
„especially as appended to the letterpress is a series of carefully 
drawn nets for the construction of models illustrativo of the 
simple crystalline forms. 


- THE report of the annnal meeting of the Perthshire Society of _ 
Natural Science shows that Society to be in a prospesous and 
good working condition. The number of members is large, 
and among them 4 a fair proportion of workers, We are, 
glad to seo that excursions have been started, and hope they 
will be continued ; no richer field, we are sure, than the County 
of Perth, especially for Botany, exists in this country. Tho 
Society, under tho energetic of Dr. Buchanan 


management 
White, of Dunkeld, is publishing a Fauna and Flora of Perth-> 


shire, and itis under its auspices the Scottish Naturalist is 
brought ont. During the last summer Mr. J. Allen Harper 
turned ont, for the purpose of acclimatization, about 7,000 living 
specimens of the following molluscs: Haix cirguta, H. piana, 
and Jufieexs accutus, The annual address of the ‘president, 
Col." Drummond Hay, occuples the greater part of the report, 
and gives many interesting details comcerning the birds of Perth- 
shile. - Pines teley Dek Gilet a Mie eteni, Tene ote 
existence. r 


Tux following are the chief additions to the Brighton Aqua- 
rium during the past week —4 Corkwing Wrasme (Crenilabrus 
melops) ; 7 Pogg (Agonus catasbractus) ; 1,000 Prawns (Pala 
men serratus); several groups of Sepals contertuplicats and 
Aleyeniun digitstum, Four young rough-hounds (Scyliwwe casis 
cula) have been hatched from eggs laid during the last week in 
January. The period of their development ‘in sre is therefore 
six months, A large number of young Squid (Latign vulgaris) 
have also been "hatched from spawn brought in by fishermen. 


Tax additions to_the Zoological Soclety’s Gardens during the 
last week include an Ocelot (Fair pardalis) from America, pre- 
sented by Mr. A. B. Keymer and Mr. C. C. Lovesy ; a Togue 
Monkey (Afacqrus pelectus) from Ceylon, presented by the Ser- 
geants of the rst Batt. Scots Fusiliers ; a grey Ithneumon (er- 
pesies grisens) from India, presented by Mr. G. S. Daintry; a 
starred Tortolse (Watudo stellata) from India, presented by Capt. 
C. S. Start; two black-backed Gulls (Larus fuscus), pre- 
sented by Mr. C. W. Wood ; two crested Pigeons (Ocypkasps 
Jopketes), hatched in the Gardens; a Hoffmann’s Sloth (C'ho/spus 
deffsanni) from Panama, and a black-eared Marmoget {Fepale 
jocckus) deposited. 








METEOROLOGY IN HAVANNA* 
TO det kudy n tho pamphlets jahid belai, the prac- 
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The o is situated at a of 18-297 m 

the seq, level, in e pirat pemtik 76° 9 42"8 

tial San Fernando, and 82° 22’ 695 west of Green- 
The first volume is a meteorological and 


the minimum, and mean values are given, and 
then a table of the monthly means fop even-hout 
of the day and t The direction and force of the wind are 
shown on a and the mean ‘daily values of the 


barometer, Ree eriibited by 
broken Hnes Rain curves are added from 

two-hourly observations of the Declination 
were commenced on April 1, 1871, and the mme details are 
ee ST T To these were added at the 


beacvactones Magneticas Metacrologicas dal rel do Balen 
s compas de ia Habana, do Nov 
o t idea rogir o Eet * dal Bar 


 IByr. ° 
wea tre Scare me 
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commencement of the paste monit Mouar akian of 
the horizontal magnetic force For these elements of terrestrial 
magnetign two-hourly, as well as daily mean, curves are traced 
for each month. 

In the general tablo that closes the we notice that the 
prevailing wind never deviates, in any season more than 13° 31’ 
from the east, and in it is only 3° 36' N. of E. The 
rainfall for the seasons given in millimetres was in winter, 71°1 ; 
ia spring RET Dy iapammes, dio o and ox nate, 547-27 tha 
number of rainy days being respectively 13, 15, 33, and 39. œ 
The coliddenc of Gagneee disturbances. vii local storms, 
with hurricanes in Florida and St. Thomas, with ras visible 
in distant lands, and with similar ons in 

tember, and November, 


England, was remarked in Angust, 
Tho frequent disturbances of on noted in October cer- 


tainly do not with otogrighle ee 
month having ee ye ee this 
nature, 


The second book contains the results of acontinued serles of 
barometric observations between the years 1858 and 1871. The 
Teliance we may on the accuracy of the can be esti- 
mated from the fact, that the correction of I for sea level 
was the result of 2,000 comparisons, $ 
A very double period is apparent in the daily 
which may be represented by the i tek tia (ath 
y hours is somewhat in 
e minime occurs at 2—4 AM. and 


+4 sin (6+ 27) ; but the for the 
excess of that of the 
3—4 P.M, andthe maxima at 9—10 AaL and I0 PAL, the thnes 
i tly with the seasons e 

, January, end February, the amplitude of the 
daily range is greatest, and then gradually decreasing it attains 
its minimum in June and July. This gonfirms the law of 
Ramond, cited by Kaemtz, thet the amplinde, of the baro- 
metric range within the tropics is least in the rainy season. This 
annual variation of the daily range is, remarks our author, the 
more worthy of note, as it 1% directly opposed to what has been 
observed in , where the range is greatest In summer. 
This remark appears to me to require some modification, fqr on 
tuming to me montel men ringe obserrod, a 
Stonyhurst, during the of a century, P a ect 
Senet atk "the au ecules ir Coia The mean 
values for tho several months at Stonyhurst are 1'448, 1'415, 
1'378, 1'167, 0°970, 0'896, 0°869, 0°927, I'217, 1323, 1'451, 
; These means are, it is true, o froin extreme 
maxima and minima, but our author hforms us that the 

rdinary oscillations, if we ehmmate the 


four greatest which were due to hurricanes, resembles the mean 
annual variation of the being greatest in January and 
least in July. The mean of the i oscillations 


a Bae identical in November, December, February, 
and give this annual deily range curve at Cuba a sin- 
gular symmetry. The ic recurrence of sammer storms 
at fixed hours will accognt for the diminution of the range in that 
season. 


The mean values of the Daily Range have been deduced by 
several methods: 1. From the absolute maxima and minima, 
which the oscillations are not sufficiently 
a. By H dts method, from the maxima and minima at 
fixed hours, 3 By Kaemtz’s method, from the erithmetical 
means of the maxima and minima, 4. From Bravais formula, 


Ray td +a; d, d, ». . being the differences between 


# 

the monthly mean and those of certain fixed hours, Thefe is a 
akng anent ia De omli ee ee 
second shows in certain cases signs of a suspicious irregularity. 

and an annual variation of this 

yearly variation of the mean value analo- 
ving its principal maximum and mini- 


May. 
to Cuba, alnce there is generally in the ‘mme latitudo only a 
e maximum in January, aod a minimum in July. 
abnormal mflexion occurs the month of June, 
July, An and September. Kaemtr, in his ‘‘ Météorologie, 
who is fi by Marie Dary, fixed the pnocipal minnnum in 
August, but this and other lesser differences arise probably from 
not eliminating ong, and the con- 
fessed imperfection of his series of observations. i 
The observations of fodrteen years are insufficient to determine 
any certain law respecting the years of hurricanes; but an in- 


spection of thé yearly curves shows that 1865 and 1870 are dis- 
from the rest by the almost identity of the means for 


Fe A and À) followed by a rapid rise from May 
to July, a fall from July to ber, and a more marked rise 
from October to Jama 


~The third pamphlet gives a very interesting and detaifed ac- 
oor ae ae eek E 
desolation in the October of 1870. 


the 19th and 20th, 
e author adopts the of cyclones first enunciated by 
Redfield in 1831 aud since accepted and le many emis 
nent Situated N. of fhe Equator he considers 





mod the of 
eet a the apex a acevo The postion 
deuio of the wind. The ae 
of the mercurial 


facing 

motion of the and falls, as a 
geneial law of Buys , since we 
is lowest at the vortex. The Istteris thought to move in a 
at the cupa which got al on the 
vortex is 


disastrous in the N: hemisphere to the E. of the parabolic 
than on the W. side, and the velocity of the wmd ata 
distance from the vortex for ts of the compass may be 
found from the formula V=4// + r*+ afr cos 6, where sand rare 
the velocities of translation and rotation, and 9 is measured from 
eee iis alee ooo aa he oe eee 
centre the ives a ready means 

Se tee Fhe stonn of the yth was felt from the 
4th to the 13th, the maximum humidity lastıng till the 12th, The 
rate at whi vortex fromed the island was only four miles 
az hour, and this remained almost constant throughout. The 
second storm was much more sudden and and the in- 
creasing rate, from 9} to 20 miles an hour, at the vortex 
was tra showed that the second branch of the parabola 
had been ed before Cuba, ° 

Equal heights of the barometer combined with the directions 
of the wind enable the meteorologist to“lay down the parabolic 
trajectory with considerable a , either from observations 
ata single station, or at several, Tinus on the yth at 3 PM 
the corrected barometer read the mme at Havannah and at 
Cienfuegos, the wind being S. by W. at the latter, and N.E. at 
the forme? the vortex was therefore, at that time S.E. of 
Havannah, and a few degrees N. of W. from Clenfuegos, but 
equally distant from the two . The more rapid changes 
sud tall of the barometer, together with the mcrease in 
tie velocity of the wmd; show thai ee ee ora cat 

"he 


trally over Havannah than over C discharges of 
electric ee a aa 


ana 
needles were much disturbed, The inundations from 





the heavy The diminution of pressure is 

See iy ohne es a exhale sea apa 
das ps to the violent on gases 

pee hi e cayitles that abound in the island. 

A careful consideration of the accounts ed in the local 

pe and a i of localities, tended 

strongly to confirm the results of 


at the entrance to the G 
the study of these cyclonic st and eight of those which 
have been bert obwerved aro traced on a map appended to the 
pamphlet, showing that in most cases the the parabolic 
curve 18 not far from the island. a ia a ce eee 
| that an observatory so well conducted, ao situated, has, by 
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the kind pecseeiee of Si In Salton heen 
of magnetic instruments 


provided with a set 
connection of terrestrial 


magnetism with the most of our tropical storms may be 
thoroughly investigated, 
————_ na a ———— 











SCIENTIFIC SERIALS 


Tux Monthly Mi JE Sage and Bil 
cabled @ Rescarenes i r W. H. Dalllnger and Dr scared 


enlu acain fayella, become actin attain rapidly the parent 
cg, soir Bagea, Pecon filon” They show also that 
thegrannles can withstand a temperature miari: nae that cun 
the mature forms.—Dr, opion igot meke remate on one 
Confirmation given by Dt. oodward to the '' Colour 
test,” which comes into play in proving that spherical aberration 
is reduced to a minimum in objectives.—Dr. Dawson remarks 
on Mr. Carruthers views of Protataxites, the latter aathor having 
described it as a gigantic seaweed, called by him Newatophyens. 
Dr. Dawson gives further reasons for maintnining his onginel 
opinion that it is Echedopainiae Poe Rupert Jongs con- 
tinues his excellent papers on Ancient Water-flees oF the Ostra- 


codous and Phyllopodous tribes sala Entomostruca), This 

h lee An arice aa i relations of the 

diphtheritic membrane and the by Mr. Jaber 

which would have been’mare in ina medical journal 

The Wenham-Toller controversy is by the latter and 
some otheis, and there are abstracts of several interesting pa 


Dr, Frey's work on the 


Foggenderis Annalen ae a: No. 4, 1873.—~In 
this namber appears the sixth of the serfes of papers on internal fric- 
ton of gaea Py ©. E. Moyer and F, Springmuhl. The authors, 
rmerly examined the transpiration oi eee alt air 

thong apilat ta pato iunie obserred that 
acid, of ydrogen, and find the Polsenille law to 
hold good io Lo ea a aT, In most of the experiments the 
gas streamed from one vessel into another con the same 
gas at lower pressure ; Sut the case of a gas into a vessel 
con another kind of gas was also examined. + The velocity 
of ion proved the same, and there was no comter- 
current of the second gas through the capillary tube, as in the 
case of difusion. In an appended note the authors criricise some 
ments of von .-~Dr. Rantgen gives detmils of a caie- 
determination of the relation of specific heat at constant pres- 
sure to that at qonstant volume, for the gases, air, carbonic acid, 


and hy ; the mean numbers obtained being 1'4053, 
13052 1°3852 respectively. Tho writer discumes these 
results in their on the mechanical equivalent of hest, 


e ok ot A compares the work of previous 
experimenters on the subject —The concluding part of a pa 
by F. Rudorf on sol of slt mixtures appears in thts 
number; and A. Potier replies to certam strictures, by TPE Quncke, 
on some recent observations of his, es to reflection frem metals 
-and glass. Among the remaining matter may be noted an im- 
portant memoir eo G. Rose (communicated to the Berlin 
Academy}, on the behaviour of the dmmond and graphite on 
being heated. The author describes and illustrates ‘the 

forma produced. in the diamond combustion, treats of the 

heating effects where air is excluded and where it is not 

the natural blackening of diamonds, the so-called carbonate, 
connected topics.—A note by F. Zollner, further ex- 
penments to show that electrical currents are uced by cor- 
rent water (a statement which was questioned Beet= « short 
tame mnce), also deserves attention. 


Der Naturforscher, Juno 1873.—Among the more im 
aan a his iue Wo poe > Ula ok of T eftonro er ang 
ots recent researches on tho value of fat as a nutritive sub- 


stance. They find that fat is very largely absorbed from the 


alimentary canal, but after long feeding with great quantites of ! 
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fat the absorption becomes less; also that (contrary to a common 
opinion), fat is much more readily decomposed into simpler pro- 
dycty than albumen. The decom position of fobd- fat depends on 
that of albumen, on the amount of albumen present, did on the 

tion of it fixed in Ehe orgeat to what i'in ea charac 
emula giren ii ta memon bere an impor 





practical 

bearing. Another physiological paper eati ot ye ees of 
food on the structure of digestive organs: menter, 
pile explanation of the ere Aad aon affords no 
gafficient of the differences found in these.—An 
polar Eocene on om of fres hitrogen in putrefaction describes 
ey a Bae easrs. Konig and Kiesow, In 

Phys we find notes on H change of length 
flee? gases by the galvanic battery, on the ac- 

tion of al on carbon compounds, on Dr. Gladstone's 
new air a the action of electrical force on non-con- 
ductors, &c.— are two French astronomical papers, one 


on an attempt to measure the diameter of Sulus ; the other, on 
MM. Cornu and Balle’s new determination of the mean density 
of the earth. Geology, meteorolggy, and other branches of 
science, are also repecsented. 











SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, July 28.—M.'de Quatrefages, presi- 
dent, in the chair—The following papers were read :—On the 

exponential function, by M.Hermite. — An examination of the 
theory of the thrust of earthworks against their sustaining walls, 
by M. de Saint-Venant This was «criticism on M. Curie’s late 
papers on this subjeet.—On a proposed service of train 
transports bewreen Dover and Calais, by Dupuy de Lime. 
The author, in conjunction with Mr. Scott Russell, has devised a 
method of entire trains by means of lage steamers. 
Eart ot tie ere Was ee projec St è new west of 
reg lee place is useless for the purpose ; at 

ready for such a purpose, there 

ieee ofthe Admiralty pier at low 
scheme woufl be able to cerry 800,000, passengers, and 
870,000 tons of annually.—On electric canterisation applied 
to surgery, by M. Sédillos New researches on the solar 
diameter, by Father Secchi. The author had found the sun’s 
diameter, o spectroecopically in the lines C and B, to 
sama, Srp etn the Nant Almanac ; he 
hence’ advocated the use of monochromatic for 


such determinations, and replied to some objections of S. Respig 
who, on experiments, with the almanac. 
—M. Ledieu’s paper on the:mo-d cs was continued.—-On a 


new method of condensing liquefiable bodies} held in suspension 
in gases, by MM. Peloure fine es Wer earn prey ae 
curves of the fourth order, by M. H, G. Zeuthen.—On the 

iration of prer aquatic vegetables, by MM. P, Schut- 
Ei bezer and Quinquand.—On the structure of the cerebral 

lia of Pos algirus, by M. H. Sicard.—On the planet 
fe M. C. Flammarion.—On a new system of pneumatic 
y, by MM. D. Tommasi and R, F. Michel. 
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THE ENDOWMENT OF RESEARCH 
. o V, 

ALTHOUGH it is not within the purpose of these 

articles to propose an elaborate scheme in which the 
Endowment of Research in all its branches fnay be com- 
pletely provided for, yet it may be reasonably expected 
that some suggestions should be now put forward to serve 
as an answer to those who urge the hopeless imprac- 
ticability of the attempt, and as a foundation upon which 
a definite plan may be constructed, by the help of criti- 
cism, from those who ch speak with authority in their 
own particular subjects. . 

In the first place, it is above everything important that 
the need of a systematic organisation of a central cha- 
racter with entire freedom of action should be at once 
recognised. It is absurd to suppose that the lack of 
pecuniary means can be the main difficulty which has 
hitherto, in the richest counfry in the world, hindered 
original investigation in the Sciences. The natural 
harvest of scientific discoveries whieh England ought 
annually to reap has rather been checked by the irregu- 
larity with which the labourers have been rewarded, and 
the comparative indignity with which they have been 
treated. For a certain class of scientific investiga- 
tions of a strikingly practical character the public *will 
always be willing to sanction large parliamestary grants ; 
but for the permanent Endowment of Research, and the 
continuous support in a worthy position of the re- 
searchers, not only the aid of the nation at large, but 
the wealth and the prestige of our ancient Univer- 
sities are required. There is, of course, no reason 
for any interference with the valuable work at present 
accomplished by the London Societies, but their work 
is of a different character. The new organisation 
would not grow into a monopoly, but would naturally 
take to itself those departments of knowledge which 
are least cared for? and in which the benefits of 
endowments will be most felt. Its wealth would enable 
it to be Itberal, and its public position would impose just 
that amount of responsibility which should protect it 
from ;those dangers to which its wealth might render it 
exposed. 

It is impossible to give a precise account of the actual 
manner in which the endowment should be distrijuted. 
To advance a crude scheme would be disadvantageous to 
the cause at heart, and to descend into detail would be to 
offer an unnecessary advantage to the enemy. Mith 
must be left for the future to develope, and much must be 
left to the men to whom the administration is entrusted. 
If a scheme were to be worked out in detail in accord- 
ance with the demands of Science as understood at the 
present day, and if strict rules were to be adopted for its 
application, it might very well happen that before many 
years have gone our new Foundation would become an 
obstruction rather than a help to the advancement of 
Science. That a system may be vague, and yet eminently 
useful, and that its managers may safely be trusted with 
powers almost irresponsible,may be learnt from the ex- 
ample of the Smithsonian Institution in the United States, 
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It is there found that to the Secretary of that institution, 
who at present is Professor Henry, may be confided the 
management of about 8,0004. a year, subject only fo the 
nominal control of a board of American politicians, upon 
the trust to further “the advancement and difusion of 
knowledge.” ° Many incidental lessons may be gathered 
from the manner in which the funds of this Institution 
are‘applied. There are no profgssors, and no oral in- 
struction of any kind: ‘money is advanced to individual 
investigators) not to support them while engaged in their 
scientific labours, but merely to provide the apparatus and 
the materials necessary for their researches; but the 
largest part of the funds would appear to be devoted to 
the publication of ‘the work which they have encou- 
raged, and which under the title of “Smithsonian Con- 
tributions to Knowledge,” are well known all over Europe. 
In this case, therefore, Research is indirectly endowed 
by means of a moderate pecupiary assistance to the 
investigators, whereas in Germany it is indirectly endowed 
through the professoriate ; but our proposal is that nothing 
but a direct endowment will satisfy the peculiar wants of 
this country. 

There is yet a further reason why any plan now put 
forwatd should be purposely indefinite and incomplete. 
The funds which the colleges will ultimately yield can 
only fall in very gradually, It is, according to the modern 
practice, quite impossible to make anything out of the 
present holders of fellowships, who are in most cases 
young men, who may retain their appointments if they 
choose up to the limit of their lives. It would also, for 
manifest reasons, be inexpedient to divert each several 
fellowship as it becomes vacant from itẹ present destina- 
tion, The machinery of the University organisation is 
so delicate that the occasions for introducing changes 
into it must of necessity be left to those who are best ac- 
quainted with the manner in which iteworks. Many years 
must elapse before that portion of the College revenues 
to which original research is now putting in a claim can 
be handed over to this account. In the meantime it 1s 
the duty of all those who support this claim not to dis- 
pute abogt details, but to force a hearing for that prin- 
ciple which they advocate in common, and which, when 
once publicly recognised, will render easy the remainder 
of the task. 

It is not, however, difficult to point out roughly the 
lines in which the endowment will have to proceed, and 
so to meet by anticipation the apparent objections which 
are certain to be alleged. The form the endowment 
should take, the persons who are to be entrusted with the 
distribution, and the guarantee that the appomtments 
shall not degenerate into sinecures, are all matters which 
require explanation, With regard to the first question, 
it is necessary to clear away a prevalent misunderstand- 
ing, which would seem to be based upon the existing 
system of Fellowships. It is not an essential part of the 
new scheme that a given number of Research Fellowships 
should be forthwith founded, to be awarded to young 
students who have passed successful examinations in 
Science. The very opposite course is the one which would 
commend itself to those who are aware of the evils of the 
present practice. The number of the new appointments 
should not be fixed; at first it should be small, but 
capable of increase as the suitable candidates come for- 
R 
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ward; and above all, the principle of selection should be 
other than that of competitive examination. The man 
with the peculiar talents and proved industry which are 
wanted for the post must be carefully sought for, and the 
place must be made for him, rather than the man manu- 
factured for the place. The managing botly must be al- 
lowed perfect liberty either to found a new Fellowship for 
the particular man, or tp refuse to fill up a vacant appbint- 
ment. All our Research Fellows will be, according to 

` the German system, in extraordinary posts, From this it 
will follow that direct endowment of this kind, though 
‘the ultimate aim of our efforts, and by far the principal part 
of our scheme, is not the manner in which a beginning 
should be made, This form of endownfent, so far as camat 
present be foreseen, must be comparatively exceptional, 
and therefore, when the right man is found, his position 
should be made one of handsome emolument, and it 
ought to be rendered impossible that he should be negli- 
gently passed over. 

The other ways in-which research should be 
endowed may be .regarded in the ultimate scheme 
as chiefly subsidiary to this, « but in the order of 
time they must come first. The funds of the Colleges 
which are not wanted for teaching purposes, may ft ozce 
be utilised for our object in an infinite number of indirect 

“ways. They ought to be regarded as an abundant 
reservoir, from which may be continually drawn generous 
encouragement and ready help for those who happen to 
be carrying on some special investigation in any branch 
of Science. The Colleges should take the place which was 
occupied in England some century ago by those noble and 
wealthy patrong to whom Science, Art, and Literature all 
owe so much, They should give in no grudging spirit, 

. for they may be assured that an apparent waste in ‘one 

>. direction will be amply compensated by the unlooked-for 
returns which they: will reap in another. By throwing 
open their libraries, by Euilding museums and labora- 
tories, by supplying instruments or needful materials, by 
paying for laborious calculations or expensive publica- 
tions, as well as by subsidising any particular investiga- 
tion, they would breed up, so far as any artifigtal means 
can, that race of men from whom the selectiin must aftet- 
wards be made for their new Fellowships. To those 
who have had unfortunate experience of the management 
of college business, and of the sort of matters which come 
before a college. meeting, such a. reform as has been 
sketched out will doubtless appear as a visionary ideal ; 
yet it might be realised with very little trouble if the 


richest Colleges would transfer some of the attention, 


which they now bestow upon ecclesiastical and educa- 
tional interests, to the cause of original research, and when 
realised, the result would be more nearly akin than the 
. present, to that which the original statutes contem- 


To answer the two other questions proposed need 
not take long, for an implicit reply to them has 
already been given, Fortunately, modern Science has 
taken such definite shape, and is pursuedin such full 
‘publicity, that each branch has even now, at its 
head, certain acknowledged leaders, to’ whose judg- 
ments and recommendaticns in their special subjects, all 
deference is due, Until the Universities and the Colleges 
become sufficiently penetrated “with the new scientific 


` 


spirit, it will be natural that they should endow research 
under the guidance of the scientific societies? and of 
course it will be always necessary that they should be 
fully conscious of their responsibilities to the public for 
the appointments they confer upon the candidates, how- 
ever selected. The analogy of the Smitiwonfan Institu- 
gion will here again come in, for its assistance is never 
given in any case unless after a favourable report from a 
Commissiow of scientific men, who are experts in the 
paiticular matter submitted to them. j 

With regard to the objection that the plan, will 
inevitably tend to the foundation of a new store of 
sinecures, it. is not incumbent to say more than that 
scientific posts, where the duty itself is cf absorbing 
pleasure, are the jeast. likely @ degenerate in the way 
suggested, antethat the in sinuation comes with an ill grace 
from those who are the present recipierts of benefa:tions . 
which they do so little to deserve. 7 G ` 





ON LOSCHMIDT’S EXPERIMENTS ON DIF- 
EUSION IN RELAȚION TO THE' KINETIC 
THEORY OF GASES 


T= kinetic: peon asserts that a gas consists of 
separate m dlecules, each moving ‘with a velocity 
amounting, in the case of hydrogen, to 1,800 metres per 
second. This velocity, however, by no means determines 


the rate at which a group of molecules set at liberty in 


ong part of a vessel full of the gas will'make their way 
into other In spite of the great velocity of the 
molecules, the direction of their course iseso often.altered 
and reversed by collision with other molscules, that the 
process of diffusion is comparatively a slow one. 

The first experiments from which a rough estimate of 
the rate of diffusion of one gas through another can be 
deduced are those of Graham.* Professor Loschmidt, of 
Vienna, has recently t made a series of most valuable 
and accurate experiments on the interdiffusion of gases 
in a vertical tube, from which he has deduced the co- 
eficient of diffusion of ten pairs of gases. These results 
I consider to be the -most valuable hitherto obtained as 
data for the construction of a molecular theory of gases. 

There are two other kinds of diffusion capable of experi- 
mental investigation, and from which the same data may 
be derived, but in both cases the experimental methods 
are exposed to much greater risk of error than in the 
case of diffusion. The first of thesg is the diffusion 
of momentum, or the lateral communication , of sen- 
sibl@ motion from one stratum-of a gas to another, 
This is the explanation, on the k'netic theory, of 
the viscosity or internal friction of gases, The inves- 
tigation of the viscosity of gases requires experiments of 
great delicacy, and involving very considerable correc- 
tions before the true coefficient of viscosity is obtained, 
Thus the numbers obtained by myself in 1865 are 
nearly double of those calculated by Prof. Stokes from 
the experiments of Baily on pendalums, but not much . 
more than half those deduced by O. E. Meyer from his 


-own experiments, The other kind of diffusion is that of 


the energy of agitation of the molecules, This is called 
the conduction of heat, The experimental investigation 


* Brandes Sournal for 1809, pt Tn D. 74, “On the Mobility of Gasa,” 
Phil. Trans 


+ Saad h bind, d. Wiseenob, ro Mare. 1870. 
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of this subject is confessedly so difficult, that it is only 
recently, that Prof. Stefan of Vienna,* by means of a very 
ingenious method, has obtained the first experimental 
determination of the conductivity of aim This result is, 
as he says, in stnking agreement with the kinetic theory 
of gases, 

The experiments on the interdiffusion of gases, as 
_ conducted by Prof. Loschmidt and his pupils, appeat 

to be far more independent of disturbing causes than any 
experiments on viscosity or conductivity. The inter- 
diffusing. gases are left to themselves in a vertical cylin- 
drical vessel, the heavier gas being underneath, No 
disturbing effect due to currents seems to exist, and the 
results of different expernments with the same pair of 
gases appear to be very consistent with each other. 

They prove conclusively that the co-efficient of difusion 
varies inversely asthe pressure, a resultin accordance 
with the kinetic theory, whatever hypothesis we adopt as 
to the nature of the mutual action of the molecules during 
their encounters. 

They also show that the co-cficient of diffusion in- 
creases as the temperature grises but the range of 
temperature in the.expeaments appears to be too small 
to enable us to decide whether it varies as T?, as it should 
be according to the theory of a force inwersely as the fifth 
power of the distance adopted in my paper in the 
Phil, Trans, 1866, or as TÌ as it should do according to 
the theory of elastic spherical molecules, which was the 
hypothesis originally developed by Clausius, by myself i in 
the PhiL Mag. 1860, and by O, E. Meyer. 

In comp the co-efficients of diffusioneof different 
pairs of gases, Prof Loschmidt has made use of a 
formula according to which the co-efficient of diffusion 
should vary inversely as the geometric mean of the 
atomic weights of the two gases. I ant unable to see 
any ground for this hypothesis in the kinetic theory, 
which in fact leads to a different result, involving the 
diameters of the molecules, as well as their masses, 
The numerical results obtained by Prof Loschmidt do 
not agree with his formula in a manner corresponding to 
the accuracy of his experiments, They agree in a very 
remarkable manner with the formula derived from the 
kinetic theory, 

I have recently been revising the theory of gases 
founded on that of the collisions of elastic spheres, using, 
however, the methods of my paper on the dynamical 
theory of gases (Phil Trans. 1866) rather than those of 
my first paper in®the Phi, Mag., 1860, which are more 
difficult of application, and which led me into great con- 
fusion, especially in treating of the diffusion of gases. ‘ 

The co-efficient of interdiffusion of two gases, accord- 


BE ae 
Y flat I 
be an Sata a O 


where w, and w, are the molecular weights of the two 
gases, that of hydrogen being unity. 

Sy, is the distance between the centres of the molecules 
at collision in centimetres. 

Vis the “velocity of mean square” of a molecule of 


hydrogen at o° C. 
V m af 2? = 185,900 centimetres per second. 
* Sich. d. k. Akad, Feb, aa, 1872, 





N is the number of molecules in a cubic centimetre at 
o° C. and 76 cm. B. (the same for all gases), 
Dy, is the co-efficient of interdiffusion of the two > gases 
.. (centimetre)# 
second 
We may pany this expression by writing— 


I I I 
= Sen teats (2) 
Here a is a quantity the same for all gases, but involv- 
ing the unknown number N. 
o is a quantity which may be deduced from the corre- 
sponding experiment of M. Loschmidt. We have thus— 
- fig" aig (3) 
or the distance between the centres of the molecules at 
collision is proportional to the quantity o, which may be 
deduced from experiment. 
If d, and d are the diameters of the two molecules. 
Sig = Kh +42) 
Hence ifd ead... o a m HO, +). (4) 
Now M. Loschmidt has detetmined D for the six pairs 
of gases which can be formed from Hydrogen, Oxygen, 
Carbonic Oxide, and Carbonic Acid. The six values of e 
deduced from these experiments ought not to be inde- 
pendent, since they may be deduced from the four values 
of 8 belonging to the two gases. Accordingly we find, by 
assuming 


measure, 





Cis Calculated 
4(3, + 8s) 
For H and O Z'O1L 
For H and CO 2100 
For H and CO, 2'257 
For O and CO” 2'372 
For O and CO 2 
For CO and,CÔ, Tg 





NoTE.—These numbers must be multiplied by o'6 to 
reduce them to (centimetre-second) measure from the 
(metre-hour) measure employed by Loschmidt. 

The agreement of these numbers furnishes, I think, 
evidence of considerable strength in favour of this form 
of the kinetic theory, and if it should be confirmed by the 
comparison of results obtained from a greater number of 
pairs of gases it will be greatly strengthened. 

Evidence, however, of a higher order may be furnished 
by a comparison between the results of experiments of 
entirely different kinds, as for instance, the coefficients of 
diffusion and those of viscosity. If u denotes the co- 
efficient of viscosity, and p the density of a gas at o° C. 
and 760 mm. B, the theory gives— 

E ma 2 l 

p a NE 7 (5) 
so that the folowing relation exists between the viscosi- 
ties of two gases and their coefficient of interdifusion— 


Pan t(B+B) © 
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Calculating from the data of Table I., the viscosities 
of the gases, and comparing them with those found by 
O. E Meyer and by myself, and reducing all to centl- 
metre gramme, second measure, and to œ C_— 








TABLE II, ° 
Confiicient of Viscesity a 

Gas. Loschmidt. O. E. Moyer. Maxwell, 
cannonniane rvnvversnonann 

H 0000116 Q*0001 0*000097 

(0) 0000270 0ʻ000 

_ CO 0000217 o 
CO, 07000214 0°000231 O-O00161 
The numbers given by Meyer are ter than those 


derived from Loschmidt. Mine, on the other hand, are 
much smaller. I think, however, that of the three, Lo- 
schmidt’s are to be preferred as an estimate of the abso- 
lute value of the quantities, while those of Meyer, derived 
from’Graham’s experiments, may possibly give the ratios 
of the viscosities of different gases more correctly. - Lo- 
schmidt has aleo given the coefficients of interdiffusion of 
four other pairs of gases, but as each of these contains 
a gas not contained in any gther pair, I have made no 
use of them, 

In the form of the theory as developed by Clausits, an 
important part is played by a quantity called the mean 
length of the uninterrupted path of a molecule, or, more 
concisely, the mean path. Its value, according to my 
calculations, is 

Ja I č „ VBa 
Nass N inv & 
Its value in tenth-metres (x metre X 107™) is 


-TABLE III. 
eoe Tenth-metres at o° C. and 760 B 


(7) 


For Carbonic Oxidesss 

For Carbonic Acid 430 

(The wave-length of ‘the hydrogen -ray fis 4,861 tenth- 
metres, or about ten times the mean path of a molecule 
of carbonic oxde.) 

We may now proceed for a few steps on more hazar- 
dous ground, and inquire into the actual “size of the 
molecules. Pref, Loschmidt himself, in his paper “ Zur 
Grosse der Luftmolectile” (Acad. Vienna, Oct. 12, 1865), 
was the first to make this attempt. Independently of 
bim and of each other, Mr. G. J. Stoney (Phil. Mag. Aug. 
1868), and Sir W. Thomson (NATURE, March 31, 1870), 
have made similar calculations. We shall follow the 
track of Prof. Loschmidt 


The volume of a spherical molecule is 5s, where s 


is its diameter. Hence if X is the number of molecules 
in unit of volume, the space actually filled by the mole- 
cules is 5- Ns, 4 
This, then, would be the volume to which a cubic 
centimetre of the gas would be reduced if it could be so 
compressed as to leave no room whatever between the 
molecules. This, of course, is impossible ; but we may; 
for the sake of clearness, call the quantity— 
* ‘The difference between tina valno and that giren by M. Clans in his 
OL aB; ariaa Srn hia amame Sat all tho molecules havo- quel 


while I spposo the velocitios to be 
1 Law of orroa,” 


PE 


= 5 Ns (8) 


the ideal coefficient of condensation, The actual coeffi- 
cient of condensation, when the gas is reduced to the 
liquid or even the solid form, and exposed to the greatest 
degree of cold and pressure, is of course greater than e. 
, Multiplying equations 7 and 8, we find— 

sm Op ef (9) 
where s is the diameter of a molecule, e the coefficient 
of condensation, and / the mean path of a molecule. 

Of these quantities, we know / approximately already, 
but with respect to e we only know its superior limit It 
is only by ascertaining whether calculations of this kind, 
made with respect to different substances, lead to con- 
sistent results, that we can obtajn any confidence in our 
estimates of e. .. 

M. Lorenz Meyer* has compared the “ molecular 
volumes ” of different substances, as estimated by Kopp 
from measurements of the density of these substances 
and their compounds, with the values of s? as deduced 
from experimeats on the viscosity of gases, and has 
shown that there is a consjderable degree of correspon- 
dence between the two sets of numbers, 

The “ molecular volume” of a substance here spoken 
of is the volume in*cubic centimetres of as much of the 
substance in the liquid state as contains as many mole- 
cules as one gramme of hydrogen. Hence if po denote 
the density of hydrogen, and b the molecular volume 
of a substance, the actual ae of condensation is— 

d= (10) 

These “ molecular volumes” Por Uquids aye estimated at 
the boiling-points of the liquids, a very arbitrary condition, 
for this depends on the pressure, and there is no reason 
in the nature of things for fixing on 760mm. B. as a 
standard preasufe merely because it roughly represents 
the ordinary pressure of our atmosphere. *What would 
be better, if it were not impossible to obtain it, would be 
the volume at — 273° C. and œB, 

But the volume relations of potassium with its oxide 
and its hydrated oxide as described by Faraday seem to 
indicate that we have a good deal yeg to learn about the 
volumes of atoms, 

If, however, for our immediate purpose, we assume the ` 
smallest molecular volume of oxygen given by Kopp as 
derived from a comparison of the volume of tin with that 
of its oxide and put 

b(O == 16) = 27 
we find for the diameters of the molecul&— 


ry TABLE IV. 
Hydrogen. . 58 tenth-metres, 
Oxygen. . . a. 7" 
be Carbonic Oxide . 83 


Carbonic Acid . 9'3 

The mass of a molecule of hydrogen on this assump- 

tion is 
4'6 X to gramme. 

The number of molecules in a cubic centimetre of any 

gas at o° C. and 760 mm. B. is 
“Nm 19 X roll, 

Hence the side of a cube which, on an average, would 

contain one molecule would be 
N-+ = 37 tenth-metres.. 
J. CLERK-MAXWELL 
* Annalen d. Chemie u Pharmacie V. Supp, bd. a, Helt (1867). 
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THE LAST GLACIAL EPOCH 
` Cn thedCause, Date, and Duratzon of the Last Glactal 

Epoch of Geology, and the Probable Antiquity of Man, 

With an investigation and descriptiom of a new move- 

ment of the Earth. By Lieut.-Colonel Drayson, R.A., 

F.RAS (ondon: Chapman and Hall, 1873.) 

HE author of this work allows the existence of the 

motion of rotation of the earth on its axis and i 

revolution round the sun. That motion, however, of the 
axis of the earth, to which is due the precession of the 
equinoxes, 18 to him a great stumbling block. He denies 
the possibility of this motion as generally accepted, and 
gives us a theory of his own, which is very novel, and the 
results of which are startling in the extreme. 

Lieut-Colonel Draygen either knows nothing of 
dynamics or despises the science? the one key he 
makes use of to unlock the secrets of astronomy 
is geometry; he does not believe in the existence 
of a change in the plane of the ecliptic, and apparently 
is not aware that the attractions of the other planets on 
the earth mest produce periodic changes*in the plane of 
the earth’s orbit. In consequence of this he persuades 
himself that all astronomers teach (and perhaps believe) 
that while the pole of the earth is describing a circle 
round the pole of the ecliptic, the oblitjuity of the ecliptic, 
which is the angular distance between these poles, i is con- 
stantly changing. He calls this a geometrical impossi- 
bility, and nobody would hesitate to agree with him that it 
ls ; but astronomers would at once deny that they either 
teach or believe anything of the kind. The popular be- 
lief is that the pole of the earth descnbs a circle of 
radius 23° 28’ round the pole of the ecliptic as a centre, 
and that the whole circle would be described in something 
over 25,000 years, 

Lieut.-Colenel Drayson tells us that’ the true motion 
of the pole of the earth is in a circle whose radius 
is 29° 25’ 47”, and whose centre is at a distance of 
6° from the pole of the ecliptic. He attempts to prove 
this, and, we believe, has succeeded in persuading 
himself that he has proved it. He does this by show- 
ing that this particular circle will satisfy all the neces- 
sary conditions, as he puts them, and also (we as- 
sume) as he understands them. The author next pro- 
ceeds to deduce the consequences of this motion. His 
circle would be described in 31,840 years, so that at inter- 
vals of 15,920 years the obliquity of the ecliptic would 
vary as much ag 12°. The consequence of this would be 
that about 13,700 B.C, Great Britain would have had 
during the winter an arctic climate, the sun in fat, 54° 
not being 1° above the horizon at the winter solstice, and 
during the summer a tropical climate. This is suppesed 
to have been the last glacial epoch, and the author has 
such confidence in his theory that he promises us glacial 
epochs every 31,840 years. 

The book, as a whole, we look upon as most unsatis- 
factory. Had the author mastered the principles of 
dynamics, he probably would not have been led bya 
mistaken ioterpretation of movements which he only 
partly understood, into the fatal error of attempting to 
solve one of the most abstruse problems in astronomy by 
mere geometry. The days of such attempts were, we 
hoped, past for ever, 
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The motion of the earth’s axis is well illustrated by the 
motion of a boy’s top when it is spinning with its axis in- 
clined to the vertical. Every one has seen a top while 
spinning on its own axis, revolve round the vertical with 
approximately congtant speed, while its axis remained 
inclined to the vertical at an approximately constant 
angle: but who has seen a top spinning so that its axis 
revolved with constant speed round a line inclined to the 
verfical at an angle of 6°, or any other angle? Till 
Lieut.-Colonel Drayson produces a top which will do this, 
thereby proving experimentally that such a motion is 
possible, or till he demonstrates by analysis the possibility 
of such a motion, we shall feel confident in rejecting his 
theory of the earth’s motion, as the theory of a para- 
doxer, and in refarding the cause of the last glacial 
epoch as a secret still unknown. 





DR. SMITH ON FOODS 
Foods. By Edward Smith, MD., F.R.S, 
King and Co.) 
ae tendency during the last thirty years or so to the 
equalisation, throughout the country, of the prices 
of the several articles employed as food, has done much 
to make the subject of Foods one of much greater inte- 
rest to a larger class of the community than heretofore. 
The products of a district being now scarcely, if at all, 
cheaper than those that can be obtained from a consider- 
able distance, a knowledge of the relative nutritive value 
of foods becomes essential to a larger number. We 
therefore look with great interest to the results of Dr. 
Edward Smitf?s considerable experience, especially with 
regard to some of the articles of more modern intro- 
duction. 

The classification adopted is the following. Foods are 
frst divided into solid, liquid, and gaseous, an arrange- 
ment which has the disadvantage qf separating closely- 
allied substances from one another, milk having to be 
considered removed from cheese afd butter. The solid 
foods are then divided into animal and vegetable, and 
each of these are subdivided into nitrogenous 2nd non- 
nitrogenous, The source, composition, and alimentary 
propertits ef each article are then discussed in detail, The 
analyses are mainly those of Fresenius, Frankland, 
Wanklyn, and other well-known chemists, The author 
in most cases is able to introduce the results of his own 
-observations on the physiological action of each sub- 
stance, which are also to be found in the Transactions ot 
the Royal Society. Taking arrowroot as a fair example 
of the manner in which the subject is treated, after a short 
account of its origin we find that “the proximate elements 
in 100 parts are water 18:0, and starch 820; so that it 
is or should be free from nitrogen. ‘There are 2,555 
grains of carbon in r 1b, . .. Ten grains of arrowroot when 
thoroughly consumed in the body produce heat sufficient 
to raise 10°06 lbs. of water 1° F., which ia equal to lifting 
7,766 Ibs. one foot high.” The author observes that when 
eaten alone on an empty stomach it gives no sense of 
satisfaction, but one of malaise. Eating 500 grains in- 
creased the emission of carbonic acid .o'154 grains per 
minute. The rate of respiration was somewhat lessened, 
and the pulse was increased four beats per second (sic), 
As cach subject is similarly described, it is evident that 


(Henry S. 
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there is a large amount of needless repetition, for the want of association between the great mass of facts, 

` estimation of the heat of combustion is a simple calcula- | which must haye been the result of long and continuous’ 
tion, which might have been, made once for all with refer- | labour; and they are undoubtedly put forward ip a way’ 
ence to each proximate principle, especially since the bare | which is not best sulted to convince the scientific student. 
facts, as they are put, convey but little idea to the general | For example, the fects on the-pulse, &c., of tea dissolved 
reader. Tho chemistry of foods is véły superficially and |-in water is given in full, but under the head of water no. 
imperfectly treated, not nearly so fall as it deserves ; and | mention is made of its physiological actien, though de- 
the botany would have been better if a more thorough | cjdedly, by itself it changes tha pulso rate, if nothing 
study of materia, medica Had been undertaken. “Thone is dre. 
one sentence we have if vain attempted to understand. Several recipes of the fourteenth century are quoted 
When speaking of the sweet chestnut, the author, after | from “ Cury,” a copy of ancient manuscript recipes of the 
remarking that af present it may be regarded as a luxury, | master cook of Richard the Second. ‘There are-also . 
says, “ The first step-to a great extension of its use would | many scriptural references, and a very inappropriate ab- 
be to make the ordinary horse-chestnut q-gafe and agree- | stract of an incident which occurred at the Worship Street 
able food, since it- grows in our chmate, and could, be Police Court. < 
obtained in large quantities.” How this can be, seems |- 
extremely difficult to understand ; as is well known, the 
two fruits having aoe whatever to do with one 
another. 

The descriptions of thé various méthods that. have-been -| 
proposed for the preservation of meats which have’ $0 
travel long distances’ and through hot climates is” yery 
complete and clear. The preference js given to sthe' 
method of heating, and that adopted by Mr. Jones; in 
which the meat is heated in vacuo, to 280° F. „in the eans,. 
is fully described, It is shown, however, that by” this 

- process the meat is. stewed, and over-stewed, not 
nor boiled. In this, and all similar processes, it is fouhd, 
impossible to expel all the air without over-cooking’'t ‘the 
meat 

. Another. subject of particular interest which is, ‘dis. 
cussed. is the preservation” of milk, Two ‘methods? it 
appears, are adopted in America, qpe in which the, milk 
is simply evaporfted to dne-fourth its original’ volame, 
when it will often keep for a month, and another.in which 
sugar is'added'; by the latter process it. remains good for 
an indefinite time, gd, contains about one-third of .its 
wéight. of sugar. : The author agrees sufficiently with’ Dt. 
Daly in his condemndtion of the employment of this: pre- 
served mulk for infants, to’ quote an article by him which 
‘appeared last year in the Lancet. - ee 

Extract of -meat, especially Liebig’s, occupies the gregter 
part of one chapter, and we think theauthor has ddné good 
service in setting in: a clear and unmistakable light- -thié.true 

: value of that expensive luxury. He shows ‘that its chief 
value depends on the meaty flavour it is capable of ip- 
parting, and that its nptritive value is 72° He remarks— 

““ Its proper position in'dietetics is somewhat more than 
that ofa mest favourern, bat ail Hia 18 rendia (Ge nutri. 
. tion should be’ added to it. .. . Used-alone for beef-tea 

. itis a delusion” That this is correct is evident from 2 | 
consideration of the method by which ‘it is prepared, for pquired of 
‘during the process, all the [fat andas much óf the F aaee t0 or ea is old A onthe day the dog returned, 
gelatin and albumen as can -be extracted are removed ; °F y before, and he assured. me o had-never been 

from the solution of flesh, whilst the fibrin, being insoln- | perdant of tuo Circumstance, wut ‘Mave matod, ‘this in my 
ble, is necessarily left behind. - Hence there remain water, ~ T shall make no further remarks ia ia subject, bocause I be- 
salts, osmazone, and the extractives of flesh, or, in general ‘Veve that no bere envied wl weit arena 
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` DUR BOOK SHELF , ` 
A Manual o - Metallurgy, By Geot Hogarth Makins, 
-MLR.GS,, F.C S., &c, (Elis an White, 1873. ys 


Tur’ present edition ofthis work presents >a. “marked ig- 
Pat ae ee overethose Which have preceded “it, but it isi 

far from being all’ that even-a small manual might 
be. ` In the preface the author expresses-a Hope that the, 
volume, “in which the leading points connected with the 
principal metals are set forth, may be found useful,” and 
as there are singularly few metallurgical’ works in the” 
English language, we have but little oubt that this hope 
will be realised. Mr. Makins has long enjoyed the repu- 
tation of being a most accurate assayer, and the descrip- . 
tions of the processes of agsaying gold and silver are’ 
carefyl and valuable. The portion of the work which is 
the least satisfactory i is that devoted to iron, S 

: K . 


`a- " PETTERS TO THE EDITOR 


[hs Redon destin bald ADART AAS EAEE, 
by Ais Steir No matics ts ‘akon gf de 
Conemunicatens, 

% “The Huemul 
THe Huom of Chill and Putagenia, referred to in Naroney 
253 and 263, was frst recognised in modern scientific, ‘ 
laane by* MM. Gay and Gerrats, who in-the Annalas ‘des 

Bane Noda eas {¥., p91), chowed that. the so-called - 

Eguss bisuleus of Molina, was z species of Deer (Cervus), which 

aaa posed to tall Cervus chilensis. 

Gays “Fauna Chilena” (plates ro and 11), the femaie dnd - 


the nomenclature of species, 
A E anc ts pce R ots Foe 
of Natural ” (ser. 4 vol vi p 213), to which I beg, 
‘leave-to refer fof your readers as are desirous of farther 
information on this subject. - - oP. L, SCLATER , 
11, Hanover Square, W., Aug. 6 Oo e : 
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7 Påtçeption, and Instinct in‘ the Lower Aiai 


ner eC e y peta Se 


+ 


the 1 in last letter have been 
terms, the flavouring matters and the salts-of meat—thus of ried ont. my mira g eee aly 
leaving out all that is popalariy (and correctly) regarded : : a : 
as nottitious.” ` Pris - Collective Instinct | ` 


Many tables are given to show tho [effects of diferent | fgg write? of due of the books on Indian sport relates how. - 
gubstahces on the respiration, pulse, exhalation of carbohic | he saw a herd- e Tout a 
sahara nenie tanai -There seems t$-be m (ee the herd, each guarding a dife 
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rent nde, until at length the ed passed over a ditch in 
which a fifth wolf lay concealed. is wolf, jumping up as the 
antelopes crossed, secured one of them, upon which his fom 
companions joined him, and assisted in making a meal of the 
captured animal. e 

A civilian of the N.W.P.* told me that he-witnessed a very 
similar occurrence in Oudh He saw two wolves standing to- 
gether, and shorty after noticing-them was rised to see one 
of them lie down m a ditch, and the other away over the 
open plain. He watched the latter, which deliberately went tog 
the far mde of a herd of antelopes ing in the plain, and 
drove them, as a sheep dog would a flock of to the very 
spot where his com layin ambush. As the antelopes 
crossed the ditch, concealed wolf jumped np as imme 
former case, selred a doe, and was joined by his colleague. 

Here aro two well-nuthenticated instances of an action or 
scrios of actions requiring the exercise of combined sngacity of a 
lugh degree on the of two or more individual animals, bei 
performed in exactly the same way by different members of the 
same Was the m&hod empl by the wolves to se- 
cure their food, which they could not have t single-handed, 
the result of separate experience or of inherited habit? The 
identical character of the stratagem employed in the two cases 
points to.the latter. 

I have noticed some similar instances of collective action on 
the part of other animals which I believe to be as much in- 
herited as the habitual actions of individual animals. I have 
constantly seen a flock of when on the feed form a 
line across a lake, and drive the fish before them up its whole 
length, just as fishermen would with a net. The capture of the 
fish is rendered doubly easy by this method. I have witnessed 
exactly a similar plan pmsued by a large number of Ganges 
crocodiles which had been lying or swimming about all day in 
front of my tent, at the mouth of a small stream which Jed from 
some large inland lakes to the Ganges. Towards dusk, at the 
same moment, every one of them left the bank on which they 
were lying, or the deep water in which they were s i 
and formed line across the stream, which was about twenty 
wide. They had to form a double Hne, as there was not room 
for all ın a singleline, They then mvam slowly fp the shallow 
stream, driving the fish before them, and I saw two or three fish 
caught before they disappeared, 

Where a large number of individuals constantly. repeat in 
continuation the same action, it is possible that the yo 
members may werely copy the older membets of the 
and so cany on the habit generation alter on. is 
less likely where few are concerned, as in the case of the wolves. 
A pair of wolves are probably of the same age. It is a marked 
habit of some species of bids to hunt in pairs, and assist ench 
other in the captne of their prey, The waksad, or common 
eagles of the Indian plains, hunt in this way. When one of the 

misses in its swoop, the other descends on the victum"before 
it has time to makea nah gue Uae 3 The circumstance 
that some species of birds of prey zeia e habit of combinin 
for the capture of ther food, w. others hunt singly, woul 
tend to prove that the combined habit is as much inherited as 
the habits of indrviduals are known to be. 

Giegatious actions, which require combination of p on 
the part of two or more individuals, ental the exercise, if not of 
a higher degree of intelligence, at any rate of a er number 
of int t qualities than the isolated actions of single indivl- 
duals This clase of actions possesses, therefore, a special in- 
terest. Those instances in which different individuals perform 
totally different acts for the attainment of the same end, asin 
fhe case of the wolves, are the most interesting, as 1equiring the 
most intelligent qualiues. I should be glad to learn if any of 
your readers have eve: witnessed or heard of the stratagem de- 
scnbed above being employed by wolves for the capture of their 


prey. 
Allahabad, June 29 E. C, Buck 





Ants and “the Taint of the Hand” 


In NATURE July aj, Mr. James D. Hague, writing on the 
habits of ants, ainoutes their dislike to the place across which 
a finger has been drawn to ‘‘the taint of the hand.” 

Now, Su, I have frequently drawn a line with a plece of 
chalk amoss the track of ants, and observed in them the same 
rope of dislike as Mr. Hague’s ants showed to the finger- 
mar. 


> Mr, Elbott, B.C.S., now Becretary to Government, N.W.P, 





Thave also drawn a small circle with chalk round one or 
more ants, who will seek a spot untouched by the chalk through 
which to nake therr escape ; but should thers be no such open- 
ing, they will presently cross the circle. If, however, this eun- 
closure be made upon a perpendicular wall, &c., they will 
frequently drop to the ground rather than walk across the ine. 

ow, as I have never observed this same dislike—oxhibited 
by dropping-—af the ‘‘tamt” when ants have been 1anning 
over my hands, and as the chalk-line has the sama effect os the 
finger-mark, may it not be so else than the *‘ taint of the 
hand*’ to which the ants object when their usual track is inter- 
fered with ? ig 

Stamford, Aug. 8 G. E C, 


Venomous Caterpillars 


WiTH reference to a paper published by Mr. Murray in 
Naturg, vol. vili. pẹ7, on Venomous Caterpillars, I wish, in 
corroboration, to add my testimony from personal experience, 
that a species of caterpillar has the power of inflicting a very 
peni sensation (I will not say wound, as sach was not visible) 
y its sting. 

In 1868, when travelling in company with Capt. Street in the 
Burmese forests on a botanical trip, agd whilst in the act of de- 
taching a specimen plant of Deudroditime farmerii, from the 
naked bianch of a tree, I felt a severe and painful sting on my 
thamb. On examination I noticed I had seized hold of a large 
caterpillar lodged amongst the roots of this orchid. It was about 
two inches long, clothed with erect hairs; its colour was a 
reddish brown, the lower part®of tht abdomen being darker, 
with well-developed lega, 

My thumb continued painful for three days; it was consider- 
ab erat the skin haying z drawn glazed ap ce. 

e Burmese told me that this kind of eteriu ws exceed- 
ingly venomous, and one fellow was y consoling by 


particulari: 
orming me that unless the pain subsided in three days the 
sting might prove fatal Iam inclined to think that the cater- 





pillar for self-protection has the power of detaching these hairs; 
whether any pro force w present at the time of detachment 
it would be to 


prove. 
I ia my thumb in Eau de Cologne gave me the 
greatest relief. ° 
Whether these hairy caterpillars have a special venom or 
otherwise I do not feel qualified to express my opinion either 
one way or the other; but I lean towards the conclusion that 
the irritation is set up by the mechanical action of the spine 
during its tration of the skin, and My ieason for inclining 
towards this opinion is because we have a somewhat parallel case 
in the Irritation caused by the hairs of ts prickly pear. 
I was present when an officer was thrown off his horse into a 
rickly pear hedge ; he suffered the greatest pam, and could not 
the parts, where these minute spmes fad penetrated the 
skin, to be touched. On his being placed in a warm bath the 
ediate, es to those capable of 
total immersion, and thia 1 atributs to the vicki oF hai 
floating and becoming removed from the skin by the oscillatory 
motion, of the water, 
Madras, July R. BENSON 


Abnormal Ox-eye Dalay 
In 1868 T gathered among the ruins of Pom a curious 
monatromty of the common ox-eye ; Tae homer a flower- 
stalk: were confounded into a strap-shaped mass which was 
fringed with the florets, I showed it to Prof. Wyville Thomson, 
who told me it was an mstance abnormal in this species, of the 
form of inflorescence which is normal in the coxcomb, 


JOSEPH JOHN MURPRY 
Old Forge, Dunmurry, Aug. I J 


Canarese Snakes 


FAN. Erycida, Gen. Gongylophis? Sp. ?—Captured in Man- 
gens December 2, Gape wide ; fangs in cage ata inf, maxil- 


Body moderate, tail short, obtnse scales, smooth, 48 ;— 
yen nanom, i Zi teruna tog with three rows of scales 
between v ; latter entire, Subcaudals le 
7 ut otsniug eA E l ; ere 
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Head flat, not very distinct from neck, scaled, with following 
exceptions :—Rostril, anterior frontals ; nasals (double, with the 


nostril between); mental; upper (12) and lower labials. 

Gular d ; mall anterior to orbit; orbit 
surrounded by scales ; eye , pupil vertical, iris mlver grey, 
mih dark longitudinal streak. 

respecte digi limbe, scales small, gteatly increasing in size 
as they a 


dark brown ; post orbital dark brown streak. . 
Length of 24 in A mnd anake of sluggish dis- 
position, especially during day-time.—Did not attempt to bite 
eager Gen. Opkiophagus. 0. Elags.—The H 
am £ æ, . 1s. ibe Mami- 
Tyroa specimen caught by sake charmers at A i 
estern Ghauts, South Canara. Smco dead, the akin having 
been secmed by a member of the Basil Mission. I 
the make when alive, and found it to be to ft. 6 in. but it was 
probebly m as it strongly resisted stretched ont. 
Colour brownish black, with about thirty on fore of 
body, formed by dull yellowish interstitial slan, A yellow V 
mark with the apex towards head on upper part of hood; dark 
band beneath hood. 
The Canarese call the thake “ havre,” and state it 
to be common in the jungles along the Ghants. I hope before 
to procure a live specimen. 
am. Crotalide, Gen. Trimentrus. Sp.—Scalea 21, ventrols 
153, subcandals 58. Head scales strongly heeled. Colour dark 
S irregularly marged with pale reddish brown, 
forming pale cen lateral ocell. A series of pale yellow 


irregular m a lateral stnpe. This spe has 
been forwarded to 


r. J. Shortt, F.L.S. 
A specimen of the Dedoia depans, the Tic Polongo of 


Southern India and Ceylon, was lately brought me haying the 
belly white, unmarked with the usual brown spots. 

A Fahsildar in a Northern Talug reports tho occurrence ofa 

venomous make, AA ry red beneath, This 

I think will prove to be Cadlophis S) migrescens. 

Mangaloic. Te H. PRINGLE 








BRITISH MEDICAL ASSOCIATION, — AB- 
STRACT OF DR. SANDERSON’S ADDRESS 
ON PHYSIOLOGY . 


J5 his address on Physiology before the British Medical 
Association, Dr. Sanderson gave a résumé of the 
most important physgological work that has been done 
during the year. Commencing with the circulation 
of the blood he considered it to be resolved into several 
constituent processes, such as arterial pressure, velocity 
of blood-current, and contraction or tion of mus- 
cular fibre. He referred to a very elegant method adopted 
by Dr. M of Paris, and ted by him to the 
members of Association, by which the influence of 
arterial resistance on the heart’s rapidity may be demon- 
strated on the excised heart of the tortoise, the number of 
pulsations belag prozen to vary inversely as the resistance 
and not as the blood pressure, a fact previously known, 
but not before so clearly illustrated. He then referred to 
the observations of Mr. Dewar and Dr. M‘Kendrick, in 
which they have shown that the normal electromotive 
force in the optic nerve is reduced in intensity when it is 
receiving the umpression of light, a “negative variation ” 
of the current being the result. Dr. Jackson’s and Dr. 
” Ferriers pathological and physiological studies as to the 
localisation of the sources whence originate some 
of the voluntary movements in certain of the 
surface of the brain were shown to have a very 
jmportant bearing on the progress of cerebral phy- 
siology į Dr. Ferrier ae arnved at a method 
by which one at least of the highest functions 
of the nervous system can be brought under the control 
of experimental investigation, With reference to the part 
` paor Bacteria in the living organism, Dr. Sanderson 
remar that observations respecting them were, th 
very numerous, not mifficiently connected to allow of a 
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ready summary ; the facts added during the year being, 
first, that in certain persons apparently healthy, and in 
many animals, organisms belonging tọ this class are 
always found in the blodd; secondly, that in all acute 
inflammation’ which are attended with the destruction of 
ibs Hisus Bacteria are to be found in the exudation 
liquids ; and thirdly, that in relapsing fever ving beings 
a present in the blood, whic exhibip characteristic 
orma. 

* Dr. Sanderson in the latter part of his address gave 
many reasons in favour of the combination of the study 
of medicine With that of physiology, It has been said 
that theoretical physiology has led to injurious medical 
treatment, ¢,g., to the over-feeding and over-stimulating 
treatment of disease ; to the unreasonable disuse of vene- 
section ; to the neglect of antimony and other so-called 
poate ge and to the purgative treatment of cholera. 
But are the theories on which these changes of treat- 
ment have been bayd, physiological in the proper sense? 
Decidedly note Taking the action of mercury as an 
example. It has been proved to have no influence in 
increasing the secretion of the liver; nevertheless, blue- 
pul is of undoubted value in certain well-defined dis- 
turbances of the di e organs. From these facts, 
however, it is not right to assume that mercurial remedies 
are useless, or that they act beneficially by exciting the 
secretion of bile ; such inferences are not physiological, 
but result from the manner in which practical men 
throw undeserved discredit upon Science by attempting 
to apply its facts without any sufficient knowledge of their 
bearing. Therefore it is highly demrable for the welfare 
of both Medicine and Physiology that a distinct line of 
demarcation should be drawn between them. 

The speaker then entered upon subjects of a more 
purely medical nature, giving an excellent résumé of the 
present position of our knowledge respecting the nature 
of fever and pyrexia generally. 


LAKES WITH TWO OUTFALLS 


SOME years ago a discussion took place concerning the 
posmble or actual existence of lakes pOssessing out- 
lets into two distinct watersheds, so as to render one 
watershed continuous with the other. If even one such 
lake could be shown to exist, the question would of course 
be resolved in the affirmative. have uently heard 
mentioned as an instance a certain lake at the summit of 
the Romsdal in Norway, and having lately spent a day or 
two at each end of this lake, I have taken advantage of 
the opportunity to examine each of the outlets with care. 
I have thus convinced myself that it ought not to be 
quoted as a proof of the natural existence of such lakes. 
The piece of water in question is called the Læsds- 


kongens Vaud, or sometimes the Lesje Værks Vaud ; it 
Les between the posting stations of Molmen and Lesje 
Jemværks, at an elevation of 1,992 Nerwegian feet, or 


2,050 English feet above the sea level, occupying, for a 
length of about seven mules, the highest Bt the great 
valley which in its south-eastern part is known as the 
Gudbrandsdal, and in its north-western part as the 
Rotnsdal There can be no doubt that from the eastern 
extremity of the lake flows a small stream, which forms 
one of the sources of the or Logen River, while 
from the western extremity descends a much larger 
stream, which is the principal source of the river Rauma. 
Since the Logen, after passing through Mibsen Lake, be- 
comes a of the great river Glommen, and thus falls 
into the Skaggerat at Frederichshald, while the Rauma 
reaches the sea through the Romsdal Fjord, it follows 
that the whole of the south-western part of Norway is en- 
circled by water. 

On examining the eastern exit of the lake, however, it 
soon becomes apparent that the outflow is artificially re- 
gulated, The water is retained at this end by a great ` 
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barrier of boulders, gravel, and sand; which has doubtless 


been heaped up by glacial action, At the north-eastern 
extremity this barrier is narrowed until it resembles an 
artificial Paree and at this point a channel has 
apparently been cut for the purpose of supplying water 
power to the works situated immediately w. The 
actual streanf of water forming the first source of the 
river Logen had a depth at the time of my visit of three 
feet, with a width of about six feet; it flowed through a 
rectangular channel, paved at the bottom aad sides with 
large boulders, and sustained by timbers. -Although 
these timbers are now nearly rotted away, it is evident 
that the channel had at some time or other been carefully 
formed. The water power is at nt used for a saw- 
mill, but it was, no doubt, originally ean loyed to furnish 
the blast for an old iron furnace ‘hich has given the 
name of Lesje Jernveerkg to this place. The furnace has 
been abandoned, as I was informed, for the last eighty 
years, and from the dates upon the ironwork of a neigh. 
bouring house I think it likely that the works were 
erected at least 150 years ago, a l of time which 
would perhaps be sufficient to account for the natural ap- 
pearance of the stream below the works. 

I also examined the western exit of the® lake with care. 
The first break in the level, of the water occurs at a 
wooden bridge which slightly restrains the outflow. The 
stream flows strongly here, with a width in all of about 
45 ft, a maximum depth of about 2 ft,9 in at the time of 
my visit, and an average depth of about 2 After fall- 
ing about 9 in. at this point, the river flows in a steady 
deep stream through a perfectly natural channel for about 
an English mile, with a very alight fall, after which its 
descent becomes gradually accelerated. I have no doubt 
that this considerable stream forms the natural outlet of 
the lake, but that a lowering of the water in the lake to 
the extent of three or four feet would stop this outflow 
altogether, 

Now when we speak of a lake with two outfalls, I pre- 
sume we mean one with two natural and permanent out- 
falls, and in this sense the Leesdskougens Vaud can- 
not be adduc@d as an instance at the present day. - It is 
aust possible that the lake had a natural outlet at Lesje 

ærks before the artificial channel was cut, but it is 
highly improbable, and we should require good traditional 
or documentary evidence to that effect before we could 
assume it to be so. Such evidence would probably be 
very difficult to obtain, and could only be obtained by 
some person intimate with the Norsk language More- 
over, I judge from the nature of the outfall at this end, 
that if it were not looked to from time to time, the stream 
would eventually widen and deepen the channel through 
the barrier of loose sand and gravel, and lower 
the level of the water by many teet, so as to destroy the 
outflow into the river Rauma. 

I write the above without having poa entered 
into the subject, and without being able to refer to any 
information about it, On à grtoré grounds it seems very 
unlikely that there should exist any lake with two dis- 
tinct outflows. For in order that such a state of gs 
should exist permanently, either there must be no erosion 
of the channels whatever, ‘or the erosion must proceed 
with exact equality, otherwise one stream will augment at 
the expense of the other, and its eroding power being 
thus increased, it will more and more tend to sap the 
supplies of the other stream. The condition of things 
would, in fact, be that of unstable equilibrium, which 
could not long continue to exist. 

Colonel George Greenwood, who is, I presume, the 
same as the former actlve correspondent about this sub- 
ject, visited this lake last summer, as appears from the 
entry of his name in the day books. I am not aware that 
he has since published any opinion, but the lake seems, so 
~ far as I can Judge, to support his view of the matter. 

f W. STANLEY JEYONS 
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` THE NEW BIRD OF PARADISE 
AT the last scientific meeting of the Zoological Society 
of London for the past session, I had the pleasure 
of exhibiting and describing specimens of a new Bird of 
Paradise recently discovered by Signor Luigi Maria 


D'Albertis, in New Guinea. As it will be some time 
before the part of the Society’s “Proceedings” containing 
the.record of the business transacted at meeting on 


une 17 can be issued, and as I am informed that some 

owledge of the existence of this singular bird has been 
obtained in another quarter, I am anxious to secure to 
Signor D'Albertis the honour of his discovery by a 
somewhat earlier ier of such a description and 


figure as will e the bird to be recognised by other 
naturalists, . 
Dr rnts* albertisi, as I have proposed to call this 


fine bird, in honour .of its energetic discoverer, belongs 
to the long-billed or Epimachine section of the Paradisex, 
is, perhaps, more nearly allied to Kpvmachus than to 
er described form, But jt is very distinct from 
afee as regards its long, thin, and much curved 
bill, shorter legs, and shorter, squarer tail, not to speak of 
the peculiar tufts of feathers which are characteristic of 
the male sex only, The general colour of the plumage of 
the male Drepanornts is brown above, and lavender-grey 
below. The naked rim round the eye, anda bare space at 
the back of them on each side, are of a bright blue. On 
each side of the front before the eye rises a short tuft of 
bright, coppery, metallic green feathers. A large patch 
of similar scaly feathers covers the chin and throat. Two 
large tufts of feathers spring from each side of the breast, 
and form conspicuous ornaments when erected. The 
upper pair of these peculiar tufts have a mass of brilliant 
coppery_red at the base of their feathers, terminated by 
a dark bard. “This metallic colour is only exposed when 
the plumes are raised. The lower pair of tufts, which 
are much lengthened, nd in a state of sepose reach be- 
yond the lower third of the tail, are Fok ae by a splen- 
did purple band. The lower part of the breast is likewise 
crossed by a narrow band of bright green. The middle 
of the belly and vent are white, the tgil of a nearly uni- 
form pale chestnut.‘ 

The above description will giva some idea of the 
special peculiarities of the male Drepasnornis in full 

umage, The female, as is the casein all the true | 

aradisese, is very different in colour, though alike in form. 
Her plumage is above of a nearly uniform bright brown 
or rufous below paler, and crossed on the throat, breast, 
and sides of the y, by numerous small i black 
wide cross-bars. The naked space round And behind the 
eye is coloured bright blue, as in the full-plumaged male. 
The beak, in the single specimen sent, is still longer than 
in the male, but this may be an individual peculiarity. The 
whole length of the male Drepanornss, from the tip of the 
bill to the end of the is about 14 1n., that of the wing, 
from the carpal joint, 6m., of the tail, from the base, 
5¢in, the outer tail feathers being about rin. shorter 
than the middle pair. The bill measures 3} in. from the 
front along the curvature, the tarsus 1}in. 

The figure of the Dri ws herewith given is re- 
duced from the lithograph prepared for the “Proceedings ” 
of the Zoological Society, which will form the 47th plate 
of the volume for 1873, and will be published as soon as 
the second is y. ; 

Signor D'Albertis obtained his examples of this remark- 
able bird during his recent excursion into the interior of 
New Guinea, at a place called Atam, which is situated at 
an elevation of about 3,500 feet above the sea-level in 
the Arfak mountains, In an account of his journey 
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in the S Mail, he thus of 
Lipa oh „Sydney Matt, he speaks 


are unique 

for many Cf the uarlves’aid tet eaow tbat others 
Quama. The ty of this bird consists in the 
formation of the bill, and the softness of the plumage. 
At first it does not appear to have the beauty soen 
a ee ee y ob- 
ready er a strong plumage is seen to 
' ‘be both rich and brilliant. ia no plumage aries 
the base of the bill are of a metallic green and of a red- 





feathers, which are rather deficient behind 


from | and those of the vent white. The 





and wings the 

are yellowish, underneath they are of a.darker 
head is barely covered with small round 
the ears ; the 
shoulders are of a tobacco-colour, and underneath the 
throat of a black blending into olive colour; the teathers 
of the breast are violet-grey, banded by a line of olive, 
bil; is black, T 

chestnut, and the feet of a dark leaden colour, The 


shade,’ 


The aew Bird of Paradies, Dropenernis Albertisi. Upper figure, Male; kaor figure, Fomale, 


: food of this bird ië not yet mown, nothing havin 
been found in the stomachs Of those T prepared bat cleat 


Besides this Paradise-bird, 


“As the collection of birds which contained these two 
new Paradise-birds only reached me on the morning of 
the same day as the meeting of the S „it was not 

he A d the Paradise birde i nee ie 

ore meeting, an two the 

most remarkable among the novelties, were alone de- 
scribed. But I have now had time to examine the whole 

specimens ` 


Paradise-birds) appear to be new to ear aarp will be 
ibed of the Zoological 


there are examples of several other birds recently described 
by Dr. Schlegel from 's‘collectiona, and of other 
rare species. P, L, SCLATER 
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- ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE* à 


Il, 


ie has ig ea mentioned that the gravitation or 

weight of ies varies with their density, and the 
density of the medium in which they are placed. In ordet 
to ascertain the true relative weight, as well E the actual 
weight of standard weights differing in density when they 
are weighed in air, ıt is necessary to allow for the weight 
of air displaced by each. It thus becomes necessary to 
reduce these weighings to a vacuum, by deducting from 
the apparent anight in air the weight of the volume of 
air Rite ‘aced by each standard. 

But oe weight of a given volume of ara necessarily 
more or less according t0 its temperagure, the pressure of 
the atmosphere, and other conditions affecting it; and 





Ps.1844.0h 





@ ` 
z (áj 
[A 
Fio, 1~-fm l Standard Fig 2.—-Offictal Standard Gilt 
Pound of Platinum. Gun MetaL No. 3r. aia 
Diameter = 1 1 uch. Soe: Diameter at a = 1'a4 inch 
A arIa m babs ” 
Draplaces o 403 grains of n bcr yy 
ar H t daar 
P An 85144 
U Sartece of Platinum, Displaces roor gram of alr, 
Btondard Pound shown. Upper Surfaco of Gilt Gun Metal 
Standard Pound aboun, © 


the following data are requisite for ascertaining the welght 
of air displaced by ar andal ore i 

I, The mean temperature of the air during the weighin 

2. The mean barometric pressure reduced to 32° Fahr 
and corrected for the pressure of vapour and of carbonic 
acıd in the air. 

3. The density of the metal of which each standard 
weight is composed. 

_4. The co-efficients of expansion of the metals and of 
air. 

3. The relative weight of each standard, 

rom data t and 2 the ratio of the density of the air 

to the maximum density of water must be ascertained, 
This ratio is also affected by the height aboye the mean 
level, of the sea, and the latitude of the place where the 


2 Continued from p, #70, 
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comparison is made, as the force of gravity differs ac- 
cordingly. But in practice the determination of the 


weight of air displaced in weighing is easily and quickly 
effected, either by the more accurate mode of mmkin 
the computations from the above-mentioned data, wi 
the aid of a 1 ithmetical formula and tables for re- 
duction of wtighings: or approximately by special tables 
showing the mean weight of ordinary air displaced by 
startdards of various densities. The mean ordinary air 
taken ag the standard air in this fountry is of the normal 
temperature of 62° Fahr., the barometer being at 30 inches, 
with the mercury reduced by computation to the tempera- 
ture of 32° Fahr., the amount of aqueous vapour in the alr 
being assumed to be two-thirds of the quantity in satu- 
rated air, and the amount of carbonic acid contained in it 
being taken at o'oeo4 of its volume. 

The actual mode of ascertaining the weight of air dis- 
placed by standard weights when com by weighi 
in air, will be described: ‘more ai length at 
But some -illustrations may here be given of the 
effect of the difference of density in standard weights, 
upon thetr weight in ordinary arr. The following 1b, 
avoirdupois weights are of the actual form and size :— 





Tha, 4.~-Quartx Pound in Standards bearing g0 mark, 
Biro =x s 17 inches cuba, 
A mas yoy,  Dirplaces 3 ar grains of alr. 


It may here be seen that the difference of air displaced 
by the imperial standard Ib, P.S. (Fig. r), and the gilt gun 
metal lb, No. 31 (Fig. 2), is 0'598 gr.; and if they were 
equal in weight when in a vacuum, No, 31 would be 
0'598 gr. lighter in air of the given density. No. 31 is 
one of the gilt gun-metal secondary standard weights, 
intended to regulate the weighings in air of all com- 
mercial weights. As the primary platinum standard P.S. 
from its greater density displaced so much less air than 
ordinary brass and iron weights—the density of cast-iron 
being about 7'408, and a cast-iron Ib, displacing about 
1'150 gr. of air—the weight of all the gilt gun-metal lbs., 
of which No. 31 was one, was referred by Prof. Miller to 
a theoretical commercial standard lb. of brass of the 
average density of brass and bronze weights (A=8, 143), 
and thus displacing 1'047 gr. of standard air. This com- 
mercial standard lb, denoted as W was assumed to be of 
the same weight in a vacuum as P.S, and consequently 
in standard air P.S. was o'644 gr. heavier than W. 

The standard pound of quarts (Fig. 3) displaces 3'217 
grains of air. It was constructed as an auxiliary standard 
on account of the invariability of quartz, and its apparent 
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weight in air was made intermediate between that of a 
und of platinum and a pound of brass, being 0'401 gr. 
Fighter than P.S., and 0°232 gr. heavier than W. in standard 
ar. a 
As the determination of the density of bodies has thus 
been referred to the maximum density of an equal 
volume of water, it was evidently necessary to determme 
the absolute weight of a normal measure of water at its 
maximum density, in order to determine the true weight 
in air of a given volume of any substance, the density of 
-which has been ascertained. It 1s claimed to be one of the 
important advantages of the decimal metric system, that 
this relation may be at once ascertained from the circum- 
stance of the unit of weight, the kilogram, having been 
determined by its being the weight of a cubic decimetre 
of pure water at its maomum density, Thus the volume 
of any body expressed in cubic decimetres, or the 
measure of capacity of liquids expressed in litres, the litre 
being the measure of a vessel holding a cubic decimetre 
of water at its maximum density, when multiplied by its 
density, at once gives the weight in kilograms ; or, if ex- 
pressed in centimeti@s, the weight will be given in 
grammes. There is not the same simple relation een 
the unit of weight and of volume or capacity in the im- 
rial system, the same definite ratio not bane established 
Between the unit of cubic capacity denved from the unit 
of length and the unit of hes Se which is found in the 
metric system. This relation has therefore beenedeter- 
mined experimentally in England from ascertaining the 
weight of a cubic inch of pure water, and the determina- 
tion by Sir George Shuckburgh in 1798 was accepted by 
scientific men in this country, and has been legalised by 
Statute, by which a cubic inch of water at the temperature 
of 62° F, weighed in air of the same temperature, with the 
barometer at 30 inches, weighs, 252'458 grains of brass. 
From this ratio, the cubic capacity of the $:andard gallon, 
containing 10 lbs. weight aE water, is declared to be 
277'274 inches, and a cubic foot ef water is declared to 
weigh 62 321 lbs. avoirdupois. But this ratio does not 
agree with that adopted in France, nor indeed with other 
and different ratios adopted in Sweden, Austria. and 
Russia respectively, as determined from separate experi- 
ments made in of these countnes. As respects the 
metric system, even g the weight of a cubic deci- 
metre of water to be exactly a kilogram according to its 
theoretical definition, as to which doubts exist, it is only 
ps hs to this weight when the water is at the temperature 
of about KA F. or 4° C, and when weighed in a vacuum. 
When of the ordinary temperatuwe (say, 62% F.) and 
weighed against brass weights in ordinary air (say, the 
barometer at .30 inches), it would weigh not a klogram 
or 1,000 grammes, but about ‘012 grammes, the diffe- 
rence being the loss of weight the weight of air dis- 
laced by a cubic oe of water. According to the 
English 1atio, the cubic decimetre of water would weigh in 
air 999°515 grammes, And if the French ratio were applied 
to our imperial measures a cubic inch of water would 
weigh 252°336 grains, the capacity of the gallon would be 
277°141 inches, and the cubic foot of water would weigh 
62'291 lbs, But in point of fact, a new and authoritative 
international determination of the weight of a standard 
unit of water is very much needed, ın order that its tue 
weight may be satisfactorily ascertained and uniformly 
adopted in all countries, 
I1.— Standards of Imperial Weight and Measure) 
The English standard units of weigh: and length, the 
ound and the yard, have come down to us from the 
axons, The Mint pound of the Tower of London, which 
continued to be the legal unit of weight up to the time of 
Henry VIIL, was the old pound of the Saxon Moncyers 
in use before the Conquest; whilst the earliest recorded 
standard of length in this country was the yard or gird 
of the Saxon kings, kept at Winchester, Edgar is 
recorded to have decreed, with the consent of his Wites, 
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the standard.” No change was made by the Normans in 
the system of weights aad measures establishedein Eng- 
land, and by a statute of William the Conqueror it was 
ed that the measures and weights should be true 
gad Femped in all le of the country, as had before 
been established by law. 
The old Tower pound was the ancient pount sterling of 
silver, containing 20s., each of 12d, or pennyweights. It 
‘vas also divided into 12 ounces, and was thus used as the 
apothecariqs’ tg a The To 
the Troy pound by 15 dwt, and 





pound was less than 
contained 5,400 Troy 
pons It was discontinued by law in the 24th year of 
enry VIIL, the Troy pound, which appears to have been 
first introduced into this country from France at the 
close of the reign of Edward III., being substituted for it. 
The mark of 8 ounces was 4 of the Tower pound, and was 
identical in weight with the ancjent unit of money weight 
in Germany, knowa as the Colsene Mark. The Tower 
pound was alse nearly identical in weight with the ancient 
Alexandrian pound, the 125th part of the Great Talent of 
the Ptolemies, from which it was probably derived. The 
Troy pound is said to have owed its origin to the Arab 
roth or pound of the Caliph Almamoun, of very nealy 
equivalent weight, sent as a present to Charlemagne. 

The earliest Enghsh weight for heavy goods was the 
merchants’ pound, declardt in a Statute of Henry III. to 
be apa to 25s., or one-fourth more than the Tower 
pound. It must thus have been equal to 6,750 Troy grs. 
Another ancient duthority declared the merchants’ pound 
to have contained 15 ounces, and rf these were Troy ounces 
this merchants’ pound must have contained 7,200 Troy 
The merchants’ pound seems to have merged RR 
into the avoirdupois pound of 7,000 Troy grs., not later 

the time of Edward III, Itis certain that commer- 
ial pounds nearly equivalent to each of the three weights 
here speciffed were largely used in different parts of 
France and Germany. Our existing avoirdupois pound 
can be distinctly traced to the time of Edward III. ; and 
there is good ground for believing that no substantial 
difference has q¢curred in its weight, or that of the Troy 
pound, since either of them was first established as a 
standard in this country. 

There can also be httle doubt that the 1 
English has continued unchanged from the earliest 
times, he standard yard of Henry VIL, which is still 
preserved in the Standards Department, is hardly ņ4yth of 
an inch shorter than the imperial standaid `y and 
being an end-standard, it must hawe lost a little of its 
original length, The standard weights and measures 
made in the eleventh year of Henry VII., which are the 
earliest English standards now known to exist, are all de- 
clared to have been taken from the older standards of the 
Exchequer, as were also the later standards of Queen 
Elizabeth, which continued to be the legal standards of the 
country up to the year 1824. Although there is no direct 
evidence of the origin of the Saxon yard, it 1s highly pro- 
babig from its |length eing very nearly wi t ot 
double the natural cubit (of about 18 English inches) and 
from its third part, the foot, being very nearly identical 
wäh the ancient Egyptian and Greek foot, that these two 
English unit measures of length owe their origin to the 
cubit of a man, the earliest known standard measure of 
length recorded in ancient history. 

The Troy pound was the standard unit of weight in this 
country from the time of Henry VIII. up to the year 
1855, when the imperial pound avoirdupois was made the 
legal standard of weight. The ac primary units of 
imperial weight and measure are now the standard pound 
avoirdupois and the standard yard in the custody of the 
Warden of the Standards, and deposited at the Standards 
Department, Old Palace Yard, Westminster. They 
were constructed under the superintendence of the Stan- 
dards Commission, appointed in 1843 for the restoration 
of the standards of weight and measure which had been 
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or Council, that “the measure of Winchester should be 
placed in the custody of the Clerk of the House of 
Commoas, and were destroyed by the- burning of the 
Houses of Parliament on October 11, 1834. The members 
of this Standards Commission had preveously given their 
services as a prelimin committee, having been ap- 
pointed in 1838 to consider the steps to be taken for re- 
storing the*sta@dards, the Act of 1824 (5 Geo. IV. c 74), 
under the authority of which the lost standards had b 
legalised, having directed that, in the event of their l 

or destruction, new standards should be cogstracted in 
accordance with provisions contained in the Act, by re- 
ference to an invariable natural standard. 

These provisions were as follows :—In to the 
Standard of Weight, it was recited in $ 5 of the Act, that 
a cubic inch of distilled water, weig in air against 
brass weights, at the temperature of 62° Fahr. the 
barometer being at 30 igches, had been determined by 
scientific men to be equal to 252°458 grains, of which the 
Standard Troy pound contained 5,760$ and if this 
Standard were lost or destroyed, n new Standard Troy 
pound was to be constructed, ing the same propor- 
tion to the weight of a cubic inch of water, as the 
Standard pound bore to such cubic inch of water. 

It will thus be seen that the new unit of weight was 
declared to be dependent upon the new unit of length, it 
being based upon the capacity “of the cubic inch, or the 

cube of the thirty-sixth part of the Standard yard. 

' ‘With respect to the Standard unit of length, $ 3 of the 
Act recited that the Imperial Standard® cape Bas en com- 
with a pendulum vibrating seconds of mean time 

' m the latitude of London, in a vacuum at the level of the 
sea, had also been determined to be in the proportion of 

aea to 39°1393 inches, and it was provided that if 

: or destroyed, a new Standard yard should be oon- 
structed bearing the same proportion to such pendulum, 

as the impetisl Stantland Gard then bore to ie . 

After long deliberation, the Committee made a 
full Report, dated Deceiver 21, 1841, and declared 
ai that the several elements a reduction of the 

dulum iments referred to in the Act of 1824, 
a Aai eOr erroneous It was evident, therefore, 
that the course prescribed by the Act would not neces- 
sarily roduce the Standard yard. It a also 
that the determination of the weight of a cubic Inch of 
water was still doubtful, differences being found between 
the best English, French, Austrian, S and Russian 
determinations amounting to about yyyq of the whole 
weight, whereas the@results of the mere operation of 
weighing might be determined within yogdqoy Of the 
whole weight. The Committee were fully persuaded that 

with reasonable precautions, it would always be possible 
to provide for the accurate restoration of Standards by 
means of material copies which had been compared with 
them. And they had ascertained that several measures 
existed which hadebeen most carefully compared with the 
former Standard yard; and several weights, which had 
been most accurately com with the lost Standard 
pound ; and by the use of these, the values of the original 
standards could be restored without sensible error. 

They recommended that no change should be maden 
the values of the primary units of the weights and 
measures of the kingdom, or in the meaning of the 
names by which were commonly denoted ; that the 
construction of the Standards be entrusted to a Committee 
of scientific under certain instructions contained 
in arp lise and by comparison with the most carefully 
select 
le be one yard, there appearing no sufficient reason 
PETRE from the length, hitherto adopted for the 
standard ; and that the Avoirdupois pound be adopted 
instead of the T und as the Parliamentary standard 
of weight, the avoirdupois pound being invariably known 
and generally used, and the Troy pound being wholly 
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unknown to the great mass of the British population, and 
‘comparatively useless. also recommended that no 
new specific standard of .capacity be established, the unit 
of capacity, the gallon, being continued to be defined by 
its containing 10 lbs. weight of distilled water, as spetified 
in the Act of 1824. ° 

Many other im t recommendations were alsomade | 
by the Comufittee in relation to the official Secondary 
Standards, and the verification and legalising of local 
Standards for the use of Inspectors of Weights and 
‘Measures throughout the country? and for the nies. 
in order to secure the requisite uniformity in commercial 
weights and measures, and their accordance with the 
scientifically constructed primary standards, 

For more effectually carrying out these recommenda. 
tions for the constraction of the new Standards, the 
Standards Commission was appointed on June 20, 1843, 
and continued their labours until 1854, their defnitive 
Report being dated on March 28 in that year. - 

The preliminary Committee was composed of the fol- 
lowing scientific men :—G. B. att Astronomer Royal, 
Chairman (now Sir G. B. Ai B., and President of 
the Royal Society) ; F. Baily, V.P.R.S.; J. E. D. Bethune ; 
Davies Gilbert, V.P.R.S:; J. G. S. Lefevre (now Sir J. G. S. 
Lefe K.C.B.) ; AW bbock (afterwards Su J. W. 
Lub Bart.) ; . G. Peacock, F.R.S. Dean of 
Ely and Lowdian Professqr of Astronomy; Rev. R. 
‘Sheepshanks, F.R.S.; Sir J. F. H. Herschel, Bart. 
With the exception of Mr. Davies Gilbert, who died in 
the meantime, all these scientific men continued their 
services as members of the Commission for constructing 
the new Standards. The Marquis of Northampton, 
P.R.S., Lord Wrottesley, F.R.S., and Prof. W. H. Muller 
were also appoint members of the Commission. On 
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the death of the Marquis of Northampton, the name of 
the Earl of his successor as President of the Royal 
Society, was H. W. CHISHOLM ` ` 





e 
OREODON REMAINS IN THE WOOD WARD- 
IAN MUSEUM, CAMBRIDGE 


N addition to the valuable collection of recent skele- 
tons lately given by Lord Walsingham to the Uni- 
versity of pects gras also ted a series of 
mammalian remains from the Miofene deposits of the 
Mauvaises Terres in Nebraska. These were, fortunately, 
for the most part brought to England in masses of the 
ge rock, and have therefore had the great advantage 
of Mr. H, Keeping’s care and skill in developing them 
from the matfi is -continued labour has resulted 
in the most interestin ection of fossils referred to in 
this notice, and now deposited in the Woodwardian Mu- 
seum. Professor Hughes has entrusted me with the exa- 
mination and determination of the remains, and has 
afforded me every possible assist#nce. The species 
revealed, some of which may possibly require the esta- 
ATER anew eens oe any aac ap to be new 
to science, and m larger than any hitherto described. 
in America. We have thought that, pending the pe 
paration of a complete description, your readers would be 
interested in a general account of the fossils; and espe- 
cay it has been thought desirable that an account of the 
skull and dentition should be gtven in as simple a form as 
possible ; for I have not yet seen any description of the 
skull other than the complete one of Prof Leidy, At 


‘any rate, fresh interest will be excited in the Oreodontidæ 


now that so splendid a series of remains can be seen in 
an English Museum. : 

A summary of our fossils may be tbus given :-— 

I. A large nearly complete skull, with lower Jaw at- 
tached; the xygomatic arches being, however, almost 
destroyed. A 

2. The greater portion of a large skull preserving very 
completely one zygomatic arch with posterior crest. 
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3. Another skull of the same species showing the part 


anterior to the bifurcation of the sagittal crest. 

4. Another skull of the same species, wanting the. 
greater part of the face. : 

i A nearly complete skull of another species, 

6, The greater part of two skulls df Oreodon Culbert- 
. sont (the original and typical species), smaller than any 

of the above, 

7. Half of the frontal region of an individual larger 
than any of the others. , 7 

8. Casts of the brain of a large and of a small species, 
with eap mam parts of ae Se aie í 

9. Many pieces, more or complete, chiefiy parts.o 

per e EE awe with teeth, Penans a number 
which show the canine and incisor teeth. 

10, Portions of limb bones, and a number of vertebrae. 

Besides these, the collection inclůdes Carnivorous, 
Rodent, and other very interesting remains. 

“The deposits of the Mauvaises Terres,” says Prof. 
Leidy, “are remarkable for the great quantity of fossil 
remains of mammals and turtles they have ylelded with- 
out further exploration ethan picking them up from the 
surface of the country, Detached from the ee 
soft and readily disintegrating rocks, the fossils lie strewn 
about, and have often attracted the attention of the least 
curious of those who have traversed the district, Many 

_ of the loose foesils have gradually been collected by tra- 
vellers and others, so that few of a conspicuous cter, 

I am told, now remain. Of those collected, by far the 
greater part have been submitted to my investigation, 
and these have amounted to the enormous quantity of 
between three and four tons in weight.” The first descrip- 
tion of fossils from the Mauvaises Terres, was by Dr. 

> Prout, who, in 1846 and 1847, described a jaw of a large 
animal supposed to be a Paleotherinm, in the 4merican 
Journal of Science and Art, Gradually imens came 
to ight, many of which were described by Prof. Leidy, 
who collected and completed hig descriptions in 1852, 
when he publis{ed, in the Smithsonian Contributions, 
“The Ancient Fauna of Nebraska,” of 126 pages, and 24 
splendid plates. In su years the Mauvaises Terres 
were further explored by Dr. David Dale Owen, Dr, Jobn 
Evans, and Dr. F®V, Hayden, who brought to Phila- 
delphin large collections of fossils. Altogether Prof. 
Leidy supposes that the has seen entire skulls or portions 
of skulls of abont 500 individual Oreodonts, a very large 
roportion of which belong to one species, Oreodon Cid- 
visont, In 1869 the results of his twenty years’ labour 
were published as the seventh volume of the nd series 
of the “Journal of the Academy of Natura? Sciences of 
Philadelphia,” ander the title of the “ Extinct Mammalian 
Fauna of Dakotah and Nebraska,” 472 pages, and 29 

. ~plates, large quarto, This great work includes also a 
“synopsis of the entire mammalian remains of North 
America, with the*most complete references and the 
author's Mgr critical ae ae intrest is not 
merely in the odactyle ungulates, but ) in the 
fie es, including the famous Hi on and 
Anchitherium, as well as i i 


of Science and Art. , 

The family Oreodontide js characterised by the 
posseasion.of an elongated massive skull, of which the 
portion.in front of the articulation of the lower jaw con- 
atitutes. more . than- three-fourths, The upper surface 
slopes gradually from behind forwards, Posteriorly 1s a 

sagittal crest (I¢ in. at the greatest height in large 
species), reaching far back, so as to project on a level 
considerably behind that of the occipital condyles. The 
crest is by large and wide temporal fosss, their 
floor being chiefly formed by the squamous bone, which 
is in “strongly convex, and a blunt ridge 
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procedime from behind forwards, downwards, and out- 
wards. The sagittal crest bifurcates anteriorly to form 
the postero-lateral. sides of a nearly flat lorenge‘shaped 
frontal region, whose lateral angles overarch the com- 
pleted bony orbit. The upper surface of the face is 
terminated by elongated convex nasals, which extend, I 
think, quite to the level of the front of the premgxilla, and 
project further in the middle line than at the sides. The ` 
nasal cavities are very large, high at the anterior opening, 
and do not open laterally on the face near the orbit. 
They have complicated’ turbinals. The frontal region is 

y gently convex and concave, being more 
convex near the lateral angles. The frontals have, near 
the middle line’ on each side, a considerable supra- 
orbital foramen, appearing at about the level of the 
posterior boundary of the orbit. 

On the lateral aspect of the skull there is first to be 
noticed the lateral occipital cyst which extends out- 
wards and backwafds, as the outer margin of the post- 
occipital fossa, which varies in size. It then bifur- 
cates, giving an inferior branch continuing the margin of 
this fossa, and eels branch which passes far out- 
wards, boundi e temporal fossa, This rid 
rises higher as ok ps the occipital region, and 
ext to the ‘articulation of the lower jaw developes 
into a curved crest, which gis remarkably large and thick 
in one specimen. Farther forward this crest does 
not exist. The widest part of the skull is just in front 
of this; in one af our species the width at this point 
is twice as great as the distance from the ‘occipital - 
to the orbit. The zygqmatic process of the squamosal 
comes forward to the. under part of the orbit, and is 
received into a long concavity of the malar. The latter 

above this process, to Join the post-orbital process 
of te frontal, and bound the large oval or circular orbit. 
The malar ama of great vertical depth, and joins a pro- 
minence of the maxillæ above the alveoli of the posterior 
molars, Inside and above this elevation, the lachrymal 
occupies a considerable space on the face, and has an 


‘antorbital fossa of varying size. Anteriorly the face 


continues comparatively high, generally convex, and 
nearly vertical. d 
The base of the skull presents the occipital condyles, 
which have their anterior and posterior portions obliquel 
bent upon each other at an acute ahgle ; they approa 
very close to one another in the median line below, The 
basi-occipital has 2 strong raised median ridge, which 
gradually dies away on the basi-sphenoid. ‘Tne basi- 
cranial axis is set at an angle of ab@ut 40° to the palatine 
axis, Externally there is a nipple-shaped post- 
lenoid process of the squamosal (the.transverse diameter 
ing the greater). Immediately on its inner side is a 
large auditory balla, somewhat compressed ; and applied 
to its external suface, and at the same time nearly 
touching the pore glenoia ‘proces: is a long and strong 
paroccipialL The meatus opens obliquely up- 
ward in front of the cipital 
Between the teeth, the palate is of almost uniform 
width, is regularly concave, and smooth, It extends for 
e distance behind-the molar being narrowed ; 
and has a concave posterior margin of different form in 
the various species. The pterygoid continues the lateral 
part of the concavity to the alisphenoid region. ‘ 
The horizontal ramus of the mandible is of moderate 
height, each pena | separated slightly from the other 
in the specimens. The symphysis is considerable, and 


Shows serrated sutures. The anterior end of the mandible 


is very little diminished in height, has less of the spatulate 
form than ordi ruminants, and is somewhat expanded 
in consequence of the size of the canines. The rami are 
very nearly parallel throughout their whole extent.” . The 
ascending ramus is high, with a smal] coronoid process, 
and a transversely elongated condyle. i 

The dental formula is. . x N 
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In the middle line above there are six small somewhat 
chisel-shaped incisors, creasing in sizefrom within out- 
wards. Next succeeds a large curved conical canine, 
flattened on its external aspect, and bearing a slight 
median lonpitudinal ve. There are seven teeth in 
the molar series, of which the first four appear to be pre- 
molars. These teeth present characters common to mo 
ruminant genera, the premolars showing gne double 
crescent, and the true molars two double crescents ; the 
convexity of the crescents being turned inwards as in the 
upper jaw of all ruminants. They are very square in 

eneral shape, and the crescents are very convex. The 
junction of the anterior and posterior crescents externally 
19 raised into a strong column, anda similar column pro- 
jects as a thud lobe on the posterior molar. 

In the lower jaw eight teeth appear in front ; the six 
middle ones of about the same size as the‘incisors of the 
upper jaw, but more cylindrical The extreme tooth on 
each side, homologically a canine, ıs considerably larger 
and more chisel-shaped. The upper canine bites imme- 
diately behind this tooth ; and behind this again is a long 
curved capiniform tooth similar to the caniae of the upper 
jx Three premolars and three true molars succeed. 

ey are generally similar to*those of the upper jaw, 
but have the convexites of the crescents turned out- 
wards. Throughout the series of teeth there 1s no dias- 
tema, except pr as much as will allow the canine teeth 
to ft compactly above and below. i 

The following are, 1onghly, the dimensions of the large 
skull No. 1 Length on upper surface, 13} or 14 inches ; 
height posteriorly 84 inches ; anteriorly, nearly 6 inches ; 
length of lower jaw, 10} inches ; length of molar series of 
upper jaw, 6 inches. 

A brief comparison with some other skull will assist 
in giving an idea of the affinities of the Oreodonts, The 
Peccary piesents perhaps the greatest number of resem- 
blances. The sagittal ndge and frontal surface are some- 
what alike, but the sagittal ndge is mugh longer and 
higher in Oreodon. The part of the squamosal (with the 
high crest) posterior to the glenoid cavity is simular, but 
not nearly so elevated or so widely diverging from the 
pmıddle line. The supra-orbital foramen is on the level of 
the anterior, and not the posterior of the orbit. The post- 
occipital fossa and the condyles are very much alike; so 
is the narrowing of the palate belind the molars ; but the 
palate is wider and notgso long proportionally in Oreodon. 
The posterior edge of the mandible is similar. 

But the differences between Oreodon and the Peccary 
are many and important ; the characters of the teeth are 
very’ different : the Peccary has a large diastema; the 
mandibular rami are not parallel, the nasal cavities are 
smaller in proportion ; there is no lachrymal fossa ; the 
orbit is icompletg ; there is scarcely any post-glenoid 
process of the squamosal. 

The pig exhibits somewhat more likeness to Oreadon 

in the relations and sue of the par-occipital and the 
auditory bullae; but differs still more importantly in the 
wide separation of the two temporal fosse by the intef- 
yening flat parietals, 
_ The Camel agrees with Oreodon in the large size and 
close proximity of its temporal fossee, which are separated 
by a sagittal crest, but the latter is low, and the floor of 
the temporal fossa is exceedingly convex, There are vast 
diffences in the face, teeth mandible, and auditory 
bulle. 

In the ordinary Ruminant, as the sheep, it is the face 
which presents most resemblances to our specimens, 
These consist in the shape of the nasals, the nearly ver- 
tical maxille, the complete orbits, the antorbital fossa of 
the lacbrymal, the Ruminant molars, and the form of the 
palate between the molars, But the posterior part of the 
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skull is very unlike. Even in the molar teeth, while the 
type is the same there me considerable difterences which’ 
wul be hereafter fully described. 

The Llama is much less hke Orecdon thay the 
camel is, 

The casts of braihs and the limb and trunk-bones and 
vertebize promse to afford very interesting matter, but I 
have not yet made a careful examination of them. 

G. T. BRTTANY 





ASTRONOMICAL ALMANACS, 


A COMPARATIVE HISTORY OF THE “ CONNAISSANCE 
DES TEMPS,” THE “NAUTICAL ALMANAC,” AND THE 
“ JAHRBUCH” OF BERLIN.* 


I.— The “Connaissance des Temps” of Pard and Lefebvre. 


N 1666 a celebrated bookseller of Paris, Jean de la 
Caille, at the sign of the “ Fontaine d'or,” in the Rue 
acob, published, at his own expense, the “ Astronomical 
ee of Hecker, the Astronomer of Dantzig. 
These Ephemerides were calculated on the observations of 
Tycho Brahe and Kepler, according to the rules given in 
the Rudolphine tables—tables constructed at the expense 
of Radolph II., Emperor of Germany, by Tycho Brahe 
Kepler and himself. Their tatle was, k Johannis Heckerl 
Motuum Cælestium Ephemerides, ad anno 1676, ad 
annum? 1680, ex observationibus correctis nobilissi- 
morum Tychonis Brahei et Johannis Kepleri. Hypo- 
thesibus Physicis, tabulisque Rudolphinis ad meridianum 
Uraniburgicum in freto Cymbrico.” 

These tables gave for the meridian of Uranibourg 
(island of Heven, between Copenhagen and Elsinore)— 
which derived considerable importance from the immortal 
observations of phe Brahe—and for each day the longi- 
tudes and latitudes of the sun, of the moon, of Mercury, 
Venus, Mars, Jupiter, and Saturn ; the longitudes ın de- 
grees and minutes for the planets and the Sun, in degrees 
minutes, and seconds for the moon; the latitudes in de- 
grees, They contained, moreover, an announcement of 
the echpses of the sun and of the moon for the whole 

eriod indicated, and a table of geographical co-ordinates 
ħatitude and longitude reckoned from Uranibourg) of the 
principal towns, 2 

These Ephemerides, the best that then existed, stop- 
ping at the year 1860, Picard, the creator of exact astro- 
nomy, resolved to continue them. But on account of 
a voyage which King Louis XIV. was about to undertake, 
and dunng wifich the work which Picard proposed might 
be useful, the French astronomer decided tq advance by 
a year the date of his publication, and to commence 
with the year 1679. 

The Ephemerides of Picard are thus titled :—“ La 
Connaissance des Temps ou Calendrier et Ephémérides 
de lever et coucher du soleil, de la lune et des autres 
planètes, avec les éclipses, pour l'année 1679, calculées 
sur Pans, et la manére de sen servir pour les autres 
dlévations+t ; avec plusieurs autres tables et traités d’astro- 
nomie et de physique, et des Ephémérides de toutes les 
planétes en figures.” 

_ This work contains the following information :—1. The 
time, almost to the minute, of the rising and setting of 
the sun and moon at Paris, for every day of the year, 
2. The time of the rising and setting of the sun (every 
fortnight) and of the moon (every ten days) for Calais 
Paris, Lyon, and Marseille. From these tables the pre- 
ceding time could be calculated for every point of France. 
3. Announcement of echpses of the sun and moon. 
4. The time of the passage of the moon across the me- 
ridian and the nght ascension of the sun for every day 
of the year. We have thus the time of the tide. Be- 


* Translated from La Revue Scsens jal bd 
iets word diaman ls Fone an he 
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` sides, the solar dials could be used to obtain the: 


hour during the night by the shadow of the moon; 
and indeed the time at night could be obtained by 
observation of the fixed stars. The same table con- 
tains the value of the equation gt clocks and pen- 
dulums, what we now. call the uation of time.” 
5. A summary of the movements of all the planets for the 
year, containing little but an indication of the epochs 
when they were visible and of the constellations through 
which they passed. 6, A plate in which the preceding 
data were graphically traced. 7. A table of the latitudes 
and longitudes (adjusted to the meridian of Paris) of the 
principal cities of France. 8. An appendix, relating to 
physical questions, containing an account of the ds 


which p in Paris for every day of the preceding 
year, and an exact account of barometric indicationg for 
the same peri ' 


Picard completed his volume by the follow- 
ing additions :—A note on the aury into longitudes 
(recherches des wades) by means of clocks and pen- 
dulams ; a table of lengths o al EP corresponding 
to an increasing: number of vi ons per second, and in- 
tended for the regulation of clocks ; a table of inations 
of the sun for each day (by degrees and minutes); and 
lastly, a table indicating the weights of the unit of volume 
(a cubic foot) of different substances. 

These Ephemerides, although less complete, so far as 

astronomy is concerned, than those of H were, 

however superior to them from a practical point of view 
by the substitution of the tight ascension of the sun an 
moon for the longitude and latitude of these bodies ; it is, 
in fact, the right ascension and declination which are 
directly useful to astronomers. - 
, Picard, who published the “ Connaissance des Temps ” 


In 1680, 


. 2" at his own expense and his own risk, was naturally inte- 


lore. “pegted in, the success of his work. Thys, after having 
+ ‘sought-to satisfy the wants of dstronomers and mariners 


“ 


3 
he added to this publication a list of the days on which the 
pang et 4 towns of Fries set out from Paris. 
custom of adding to the astronomical tables physical 
or statistical data altogether foreign to astronomy, has 
been continued to the present time in the “Annuaire du 
Boa TER ed in edi i th Ephem 
Still the ired in editing these e 
rides soon tired tht Abbé Picard, who tried to fmd a 
successor, There was then at the eee of Lisieux, at 
‘Paris, a professor of rhetoric named Plerre, who was a 
astronomer, and on that account was intimate with 
all the astronomers of his time. The learn bé asked 
him one day if he knew any one capable o g him, 
and afterwards of carrying on the “Connaissance des 
Temps 7 Pierre proposed Jean Lefebvre, weaver at 
Limeux, who, in the intervals of leisure which his work 
allowed him, amused himself by reading some books on 
astronomy, and waf familiar enough with that science to 
be known to Pierre, originally of the same town : he had 
gent the latter, among other things, calculations of eclipses 
which quite agreed with observation. Pierre and Picard 
then asked Lefebvre to calculate a table of the perigeo 
the mooh across the meridian, and this, having 
accurately performed, they offered him an academician’s 


| annuity to come to Pans and contigue the “ Connais- 


sance des Temps.” We owe to his calculations the 
volumes from 1684 to 1702, Profiting by the new tables 
of the equation of the sun of Picard and ini, he was 
able to calculate the “ Connaissance des Temps” 
more accuracy tan bad ever heen done brfore. 

J To Lefay ane ure due wv ral addons and modifi- 
cottons, Thue in 1686 he addid a tanie of the ex.ct poal 
tone of the planets, tbe sun, and the moon tor every tuo 
day»; in 1690 be gave the immersions and emergences of 
the first satellite oJ upticr ; in 1691 Maxims in reference 
to the movement of a ship, a list of and coasts, &c. 
In 1692 he added a-table of refractions from o° to 90° of 
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“apparent height, calculated to a minute up to 48° and to 


a second from 48° to 90°, as well as a value of the declina- 
tion of the needle according to the observation of La 
Hire. 

In 1693 Lefebvre, having left Paris to take part in the 
geodetic operations of Picard, one of his colleagues of the 
Academy, Lieutaud, edited the Connaissance des Temps 
in 1693 and 1694; but on his return he résunfed the edi- 
gorship, and continued it without interruption till 1702. 

At that time, in consequence of an incident curious 
enough to bear relation, the publication of the Connais- 
sance des Temps was taken up by the Academy of 
Sciences, 

The son of De la Hire, a very popular academician, 
who had considerable influence among his colleagu 
published, for 1701, a collection of Ephemerides intende 
to rival those of Lefebvre, in which he said, “I hope, at 
least, that there will not be foundghere errors (d/oignesmants 
of calculation poera in certain popular an 
much praised Ephemerides,” &c.. Wounded to the quick 
a reproach, altogether untrue, Lefebvre wrote in 
the preface of the Connaissance, for 17¢1, “I cannot 
avoi re to the invectives of a certain small novice 
[De la ine fils , supposed author of an annual Epheme.- 
rides publishe@ a short time ago. This new author, filled 
with a spirit of vanity, presumption, and falsehood. . . 
We y to this youthful novice .. .” ý 

De la Hire, himself, was not spared. At this uncouth 
reply the enemy's camp winced, and resolved on re- 
venge ; success was easy, for Lefebvre was by no means 
a general favourite. Little by little the meetings of the 
Academy were rendered. insupportable to and when 
he had absented himself for a certain number o ae 
his name was struck out of the lists of that body. =- 

rived of his Academician’s pension, Lefebvre could no 
onger confinue the Conaaissaace des Temps. The 
Academy then took possession of the publication, Which 
became a public undertaking; so that the volume of 
1702, instead of being, like the previous ones, dedicated 
to the king, is published “by-order of the: Academy of 
Sciences.” The old title is changed, and it is simply 
called “ Connaissance des Temps, pour le Méridien de 


Paris.” 
(To be continued.) 








NOTES 


In reference to the meeting of thg British Asscclation at 
Bradford, the Reception Room will be-opened on Monday, 
September 15, at 1 P.M, and on the following days at 8 a.m, 
for the imue of tickets to members, associates, and ladies, and 
for supplying lists and prices of lodgings, and other information, 
to strangers on thelr arrival. No tickets will be issued after 
6PM. On and after Monday, September 15, member, and 
persons desirous of becoming members or®assoclates, or of ob- 
tainipg ladies’ tickets, are requested to make application in this 
room. In the Reception Room there will be offices for supply- 


mg information regarding the proceedings of the meeting. The . ` 


‘omnal,” containing announcements of the arrangements for 
cach day, will be laid on the table on Wednesday, September 
17, and the following mornings, at 8 a.u., for gratuitous distri- 
bution, Lists of members piesent will be issued as soon as 
possible after the meeting, and will be placed in the same room 
for distributions The first general meeting will be held on - 
Wednesday, September 17, at 8 Pm. precisely, when Dr, Car- 
nter, LL.D., F.RS., &c., will rengn the chair, and the 
Prevideut Elect will assume the presidency, and deliver an ad- 
dress. Oa Thursday eveping, September 18, at 8 P.M., a 
Soirée ; on Friday evening, September 19, at 8 30 Pm, a Dis- 
course ; on Monday evening, September 22, at 8,30.P,M., a Dis- 
course ; on Tuesday evening, September 23, at 8 P. iL, a Solrdes 
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on Wednesday, September 24, the concluding General Meeting 
will be held at 2.30 Par. We omitted to mention in last week's 
number that the President of Section D, Biology, Is Prof. 
Allmann, M.D., F.R.S. 

Siz Haney RAWLINSON has received a fetter dated Khar- 
toom, July 2, from Sir Samuel Baker. Sir Samuel expresses a 
hope that he will be ın Englan lin September, In reference to 
the oneness of Lakes Tanganyika and Albert Nyanza, he says: 





~~ The envoys sent by M'tése all assured me that the Tangany- °| 


ika is the M’wootan N'rizé (Albert Nyanza) and that Ujiji is on 
the eastern border; that you carn travel by boat from Ujiji to the 
north end of the Albert Lake; but you must have a guide, as 
some portions are very narrow and intricate, From my experi- 
ence of the high-water grass, I should expect islands and floating 
vvegetation in the tian canal described. Iam by no means 
fond of geographical theories, tut the natives’ descriptions were 
so clear that I accepted as a that the Tasganyika and Albert 
Lakes aro one sheet of water, with marshy narrôw straits over- 
grown with water grass, through which you require a guide.” 

THE Session of the British Medical Association in London 
during the last week seems in all respects to have been most mc- 
cessful: a great many papers were read, and a great quantity 
of pleasaring hurried through. Many of the papers were valu- 
able from a medical point o? view, and some of importance 
even from a general scientific standpoint. This week we give 
a short abstract of Dr. Sanderson’s address. 

AT the annual general meeting of the Royal Botanical Society, 
on Monday, the Council congratulated the Fellows on the fact 
that since the last anniversary meeting the progress which had 
characterised the operations of the society during the lest few 
years had been maintained. The number of new Fellows elected 
during the year was 114, being an increase of ten above thaf of 
last year; few regignations Sad occurred. The total number 
of Fellows and members at the present time was 2,502, the 
largest on the books of the society since ity commencement. 
The total amount received in subscriptions was 25 OV. in excess 
of that of last year, and considerably above the average of the 
last few seasons. *From the auditor's report it appeared that the 
total receipts for the year, including the balance of 52%. from 
the previous year, amounted to 13,4344 6s, 11d., and the pay- 
ments, exclusive of the balance in hand, 2,170/. 95. 4g, to 
11,263. 17s. 7d. The report of the secretary was also read, 
and was equally satisfactory with the other reports. The Council 
for the next year was eleged by ballot. 

Pror. G. Scuwrizer, Director of the Moscow Observatory, 
died on July 5, after a long illness, 

Tux death of Sir Francis Ronalds in his 86th year, at Battle, 
in Soseex, has just been announced. Sir Francis was well 
known, many years ago, for his experiments in electricity. In 
1843 he published a pamphlet containing an account of some of 
his experiments, and explaming, with the help of illostrations, 
his plan of an electric telegraph. He had erected in his pwn 
garden, first at Highbury and then at Hammersmith, a number 
of poles supporting eight miles of wire, and through this wire 
he sent his messages. Each message was read at the further end 
by means of two needles moving on a dial plate, a plan much 
the same as that which afterwards came into general use, The 
spark in bis telegraph system was however created by an elec- 
trical machine, and not, as in existing systems, by a galvanic 
battery. In recognition of the value of his discovery, the Go- 
vernment bestowed on him the honour of knighthood in 1870, 
when the same mark of cppreciation had been conferred on Sir 
Charles Wheatstone for his improvement of the telegraph. Sir 
F, Ronalds superintended for a short time the Meteorological 
Observatory at Kew on behalf of the British Association, and 
the Government conferred npon him a small pension for his ser- 
vices to Sclence. For some years he lived in the north of Italy, 
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studying the works of Italian writers on electricity. Lately he 
was engaged In his home at Buttle in preparing a catelogue of 
the published books and papers on electrical science, which we 
believe is quite ready for print, and will be of great value to 
students, 

To the notice which appeared some few weeks back stating 
that the large female Octopus had depomted a quantity of spin 
on the rock-work of her tank, we have now to add the stil 
more mteresting intelligence of the successful development œ d 
escape of the perfected embryos. It wil be remembered that 
the first of these eggs were depoalted on June 19, and as the 
earliest arrivals of the young Octopods into the outer waters of 
their tanks took place on Fnday the 8th inst, we have just 
eight weeks as the period of incubation. Mr. Saville Kent, 
having personally witnessed the congress of the two sexes in 
April last, we are also in a pomtion to record an almost 
similar period occupied during the process of gestation, and 
which together constitute an important addition to our previons 
knowledge of the habits of the Cephalopoda. Since Mr. Saville 
Kent's resignation of the Curatorship,the Brighton Aquarum 
has unfortunately lost the older and tamer example of the two 
porpoises, commented upon by that gentleman in Nature for 
July 17, as also the unique specimens of the Sturgeon and 
John Dorée, which have likewise received a share of attention 
from the same pen in the pages of this journal. 

THE @ords of the Committee of Council on Education are 
about to appoint a keeper of the Natural History Depart- 
ment of the Edinburgh Museum of Science and Art. The 
salary will be 35o., rising to 45%. per annum. Candidates 
should apply to the Secretary, Sclence and Art Department, 
Sonth Kensington. 

THE German African Exploration Society has received a 
despatch, dated July 1, announcing the arrival of Professors 
Bastian and Goeschen at Cabmna Clougd, for which place 
Dr. Guesfeldt had started on June 28 from Sierra Leone. 
Dr. Falkenstein, Dr. Anatom, physician, and Herr Linder, 
engineer, are hourly awaiting, at Berlin, farther intelligence, cn 
receipt of which they leare to join the expedition. 

Xanthorrea australis, one of the grass gif trees of Australia, 
is coming into flower for the first time in Europe, in the succu- 
lent-house at Kew. There is also a fine plant of Agror pacens 
niang, removed to the palm-house for the sake of space, which 
is now In full flower. 

DR PETERMANN has sent us advanced sheets of some of the 
articles to appesf in the forthcoming number of his Miitkealnngen, 
One of these gives an account of the Pavaris Arctic Expedition 
under the unfortunate Capt. Hall, and points out the main scien- 
tific results, which Dr. Petermann mghtly regards as of the 
highest importance, He animadverts with, considerable severity 
on the conduct of the English for the last nine years with regard 
to Arche exploration; we, he says, having during that time 
endeavoured to depreciate the efforts of others, while we our- 
selves have done nothing. Even the expedition of the daring 
Hal, he declares, wo mecred at when it set out, and since 
its fate was known, have spoken slightingly of the results. We 
must acknowledge that Dr. Petermann’s taunt as to our inactlon 
during the last nine years in the direction of Arctic exploration 
is to some extent justified by facts; that inaction, however, is 
not due to the apathy of English men of Science but to the par- 
simony of the British Government. We have done much in the 
way of private effet for discovery, but no amount of private effort 
is equal to the fitting out of an adequate Polar Lxpedi- 
tion. It is we believe, the earnest desire of a'l classes 
that Government should provide the means of enabling this 
comntry to take that foremost part in Arctic exploration which 
was formerly hers without dispute, by fitting out a thoroughly 
equipped expedition, an expedition which should have for one of its 
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aims the finding of the Pole. Asto Captaln Hall’s expedition’ 
so far as we are aware, the high value of its results has been 
overywhero in this country gratefully acknowledged, as well as 
the indomitable bravery and enthusiasm and high intelligence of 
the Ieckder ; one of its most important results, for which all men- 
of Science mnst be thankful, is that it Res left the most piac- 
ticable path to the Pole no longer qilestionable. That the Fwaris, 
however, was {Il suited for ice-navigation, and that there was a 
want of that thorough discipline on board, without which no 
expedition of the kind «an hope to be perfectly successful, 
wo still maintain is borne out by what was elicited dur- 
ing the oficial investigation. We sincerely hope with Dr. 
Petermann thet the magnanimity and liberality of the American 
Government will be the means of putting an end to the “ mere 
talk of Englishmen,” and of inducng our Government at last 
to set about organising on the most liberal stale an expedition to 
leave our shores jn the spring of 1874. Other papers in the 
forthcoming number are ‘‘ With the -Russian Army against 


_ Khiva,” being two letters to Dr. Petermann from Lisnt. Hugo 


Stumm, of the Westphalian Hussar Regiment, and a paper by 
Dr. D. Slevers, dated Tiflis, May 7, full of geographical infor- 
mation of great importance. The same number will contain 
the conclusion of Baron von Riehthofen’s account of his travels 
from Pekin to Sz’-tshwan. 


Tre last issued number (viL) of Petermano’s AG fialusgen 
contains the concluslon,of Ernest Marno’s Travels in” High 
Sennaar; the Results of the Observations made during the 
voyage cf the Albert in November and December last, by Prof. 
Mohn, Director of the Norwegian Meteorological Institate ; 
and a well-constructed map of the Chinese Province of Kuang 
Tung, from native and foreign authorities, by Dr. Hirth, with 
accompanying description, 

Pror. AGASSIZ, in his addrems to the students, at the opening 


` of the American School of Natural History, on Penikese Island, 


said:—‘‘ Oar chief work will be to watch the aquarium, I 
want you to study principally marine animals, The only way to 
do that properly, is to have them alive by your side. In a very 
few daya I shall plate at your disposal g series of these ap- 
plances. I have ordered one for every person admitted to the 
school, so that each of fou will have means to make these inves- 
tigations, I have never had, in my own laboratory, better 
opportunities for work than I place at your disposal, Onur way 
of studying will be somewhat different from the instruction 
generally given in schools. I want to make it so Yer} different, 
that it may appear that there is something left to be done in the 
system adopted fi our public schools. I think thet puplis are 


” made too much to turn thelr attention to books, and the teacher 


is lefta simple machine of study. That should be done away 
with among us. I shalfnever make you repeat what you have 
been told, but constantly ask you what you have seen yourselves.” 
The following men of scence will, it is said, assist Prof. 
Agassiz in the conduct of his new charge :—Dr. Burt G, Wilder, 
of Comel; Dr. A. S. Packard, of Peabody Academy of 
Sclence, Salem ; Count Pourtales, of the Coast Survey; Prof. 
_ Waterhouse Hawkins, of England; Paulus Rostter, artist of the 

usum at Cambridge; Prof. Mitchell, of the Coast Survey; 
Prof. Joseph S. Lovering, of Harvard University; Prof F. W. 
Putnam, of Peabody Academy of Science, Salem ; Prof, N. S. 
Shaler, of Harvard ; Prof. Amold Guyot, of Princeton, N., J. ; 
Prof, Brown-Séquard) ` 


- ACCORDING to the Melbourne Argus, H.M.9, Basilisk, Capt. 
Moresby, while cruising in Torres Straits and neighbourhood for 
the suppression of the Polynesian labour, traffic, bas added a 
valuable fact to the knowledge we possessed of the geography of 


9° 30° S., lon. 147° 10’ E., about 38 miles east of Redscar Bay, 
on the south-eastern coast. The discovery was made in February, 
when Captain Moresby, while searching for a river sifpposed to 
flow into the ser east of Redscar Bay, entered an inlet which 
proved to bo the “entrance to a magnificent harbour, with an 
outer and inner anchorage, to which the names of Port 
Moresby and Fairfax Harbour have been givgn.-sT'he natives 


are much lighter complexioned than those of the opposite coast, 


and are evidently of a much more friendly disposition, 


A GREAT Serthquaks occurred at Valparaiso early on the 
morning of July 8. There were six shocks in succession. Many 
families took ‘refuge in the streets, the damage to private houses 
as well as to the public buildings being considerable ; and many 
deaths were reported. A statuo lately erected to Lord Cochrane 
was wheeled half round on its pedestal, The earthquake was 
observed to come from the cast, agd was felt as far south as 
Curico, : z ° 

TuE Tolegrapkic Journal intends to offer to its students from 
time to time prizes for the best and most carefully considered 
paper on @ given subject. The first of these students’ prizes is 
one of 254 to be awarded to the author of the best paper on 
“The Evidence ef the Theory of Correlation of Physical Forces 
as applied to Electricity and Magnetism,” received by the editor 
of the journal on or before January ist, 1874 The fands for 
this prize have been kindly given by Mr, Edward Sabine, C.E, 
The prize peper wijl be printed in the columns of the - Za 
graphic Fourng/, 

We understand that 1,000/. has been generonsly presented to 
the Oldham School of Science and Art, by Mrs Platt, widow 


of the late John Platt, M. P., who was its founder in 1865, and _ 


Ufe-president. Since the opening, its artisan students have 
gained four Whitworth Scholarships of 1007. each for three 
years (two have been awarded this year); two Whitworth 
Fellowships of.25/. each; one Stndentahip at the Royal School 
of Mines; three gold, six silver, and five bronze Queen's 
Medals (the Medallists of 1873 are not yet announced). 
Twenty-four aitisan students were examined by tae Department 
last May, in Inorganic Chemistry—eighteen pasted (nine fict. 
claws, nine second class}—and twelve in Laboratory Practice. 
The Committee have granted funds to enlarge the Chemical 
Laboratory, also to establish'one for practical work in Heat, 
Steam, Light, and Acoustics. Mr. J. T. Hibbert, M.P. for 
Oldham, has given a Local Scholarship of 254 for the coming 
session. We have received a well-arranffed time-table of Classes 
under the direction of Mr, Phythian, C E., and Mr. Philip, M.A. 


IN accordance with the resolution passed at the meeting, 
noted in last week’s NATURE, for the promotion of technical 
education, at which H. R. H. the Prince of Wales presided, tho 
Faberdasher’s Company have sent to Lord Lawrence, for 
distribution by the London School Board,*the sum of 20. as 
thelr contribution towards the purchase of tickets of admission to 
the Infernational Exhibition. 

Dunna the month of October, we learn from the ourmal of 
the Society of Arts, notwithstanding the Anarchical State ot 
Spain, an exhibition is to beheld at Madrid, of natlonal pro- 
ducts and manufactures, of agriculture, mines, chemicals, indus- 
tries, and graphic art, Foreign products will be received by 
the executive at Madrid if carriage paid, Goods will be sold by 
the executive on a small commission charge. This is to be the 
first of a proposed serles of Spanish exhibitions. 


s 


La 
, 


ay 


Pror. Cope sends us, as No, 14 of his ‘ Palmontological - 


Bulletins,” the description of two new mammals from the ter- 
tiary ‘‘of the plains.” “One, Aalwrodon mustelinus, is only 
known from some teeth of the molar serlas ; the other, Acera- 


New Guinea by the discovery of a pew port and harbour in lat. Aerium megalodus, is represented by. s* perfect cranium with P 
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dentition of both jaws nearly complete, with other bones of | other on the compoundsof the amides with that bedy. Oneofthy > 


other specimens. Tho wording of the description is intricate 
and short. 

A PAPER entitled “A Stucy of Noith American Noctuide, 
by A. R. Grote, wasread on July 2 before the Buffa’o Society of 
Natural Scifnceg declaring that six new genera (Ufeus, Able- 
pharon, Ommatostola, Argulophora, Harveya, Spi olom+) and 
twenty-seven hitherto undescribed species (Agrotis 7; Ufeus, 2° 


Mamestia, 1; Diontheecia, 1; Oncocnemis, 3; Hadena, 1; Om- | 


matostola, 1; Cucullia, 1; Xylna, 1; Ielhothis, 6; Argillo- 
phora, 1; Harveya, 1; Spilcloma, 1), occur in the N. American 
Inscct Fauna. 


Sır Inxry Raw inson’'s presidential address at the last 
anniversary meeting of the Geographical Society Fas been pub- 
lished in a separate form bye dLessrs, Clowes and Sons. We are 
glad to see it reproduced ir a handy and %ell,printed form, for 
it contains a masterly summary of the progress of geographical 
knowledge during the past year. 

Ws have received the prospectus of what p-omises to be a 
handsome and valuable work, ‘‘ The Fenland, Pest and Present: 
its [listory, Geography, Geology, Natural Flistory, Scenery, 
Antiquities, Climatology, Drainage, Agricultural Produce, and 
Sanitary Condition ; illustrated with Wood Engravings, Maps, 
and Diagrams; by Samuel I, Muller, F.R.A.S., Fellow of the 
Meteorological Society; and Sydney B. Je Skertchley, F.G.S, 
ILM. Geological Survey.” It will be published br Beach and Son, 
Wisbech ; and Longmans, Green, and Co, Lonuon. Under the 
head “Fenland,” the authois include that aren of low, once 
maishy lands, in which the rivers Witham, Weland, Nene, and 
Ouse interlaced, including nearly 2,000 square miles, and roughly 
bounded by a line drawn from Lincoln by Bown and Peter- 
borough to Cambridge cn the west; from Lincoln to Skegness 
on the north; from Cambridge and St. Ives to Brandon on the 
south ; and from Brandon to Lynn on the eart (thus including 
Boston, Sleaford, Spalding, Croyland, Tlorney, Wisbech, 
March, Huntingdon, Ety, besides the border towns ) 


A VERY deserving institution has recently been established in 
Cincinnati, under the title of the Cinemnecti Acclmatisation 
Society, its object being to effect the introduction of such foreign 
birds as are worthy of note for their song or their services to the 
farmer or herticulturst. The society announces that during 
last spring it expended®5,o00 dols. in introducing fifteen ad- 
ditional species of birds, and that it had already successfully 
accomplished the acclimatisation of the European sky-lark, 
which is stated to be now a prominent feature of the summer 
landscape in the vicinity of Cincinnati. Among the species 
which it is proposed to introduce is the Enropean titmouse, con. 
sidered abroad as gue of the most successful foes of insects 
injurous (o vegetation. 


Tux addditions to the Zoological Society’s Gardens durthg the 
past week include a Harnessed Anntelope,( 7ragdaphus scriptus), 
a Double crested P.geon (Lopholemius an’aricns), two Senegal 
Tourncous (Corjtharx ferta), two Chilian Tinamous (RApuchotus 
ferdicarius), a White-fronted Dove (Lef/optila yamaicensis), a 
Glossy Ibis (/ois falcinetins), a Mauge’s Dasyure (Dasyurus 
wangat), a Barbary Ape (dZacacus innus), and others. 








SCIENTIFIC SERIALS 


Annaler der Chemie and Pharmacie Neve Riche, Bond xci 
Heft 2 und 3, June 14. This number be. ins with commutiention 
No. 83 from the Gnefswald Laboratory, the subject of which is 
Phenathren, by M. Iayduck. The author descnbes scveral of 
the compounds of this body.— From the same laboratory we 


have a notice on tie compound C, 1,5 ae Pauly.—B, Rathke | 
hides of carbon, and an» i grapes was wrecked on the coast of Berm=ia a short tnus Ogu. 


contributes a paper on the chloro-sulp 











chloro-sulphides has the formula CSC1,—perchloromethylm: >- 
cap‘an, another the formula CSCI1, several of their con prid» 
are described. The same author also contributes a short 
on the c nitro-compounds undergo in sulpho-achds -— 
Messrs, Maunder and Tollens communicate a paper on B Bil-ro- 
mopropionic acid, in which they give an exhaustive occonnt cf 
this body and*its compounds,—Messre Caspary and Tollers 
have converted 8 Bibromopropionic acid into acrylic acid 
and give an sccount of the process, and of the svt» of acrylic 
aci],—-Mr. B. Tollens communicates @paper on the conshtunon 
of the allyl and actyl derivatives. —Prof. Max. von Petunkofer 
hasa paper on ‘‘Nowusthment in general, and on flesh extract 
as an essential portion of human natriment m particular ’— 
Messrs, Lieben and Paterné have a paper on the dry distulation 
of calcl: formate,—J. Wislfcenus communicates a panei on the 
pptiealy active lactig acid of flesh extract, and on paralactic ‘cul 

he same author also communicates some observations on ethyl- 
lactic acid, The next paper is by C. E. Groves on the formation 
of naphthaquinone by the direct osidation of naphthalene, 
which has already ap in the March number cf the Chen: - 
cal Societys Journ Mess, Hissiwetz ond Kachler, m a 
postscript to their paper on a new derivative of sulpho- ubi- 
minic acid, mention the discovery of the body in que toa by 
Zeise in 1842, IH. Ranke fimshes the number with some expert- 
pee proofs of the possibility of the spontaneous combustion of 

y 

Ræle Instituto Lombardo di Scictize e Latere Ran lic nti, serien, 
vol. vi. Fascicoli x.—We notice papers on Sik ’otes je err, by 
Prof, &melio Cornalia ; on the Italan earthquake of Mrreh 12, 
by A. Serpieri; on some geolopieal theories, by G. Car toni g 
on the inversion of currents in electromotors by A. larni, 
Besides these there are pepers on Manronl and on Kant’s philo- 
sophy, the first by A. Buccellat, and the second by C. Cantom 
Fascicolo XI. contains only socal papers, none of ecientilic 
interest. In Fascicolo XU., S. A. Lemoine contrb ets a 
paper on the mechanism of rumination, and J. A. Senaat œe 
on the ecrthquake of March 12; S. A. Cantom has a pope 
on the mol movements of gases Therc-t ef the numb r 
L d-votec to the section of moral and poLtical 'cace 


In the Annali de Chimica applicato alla Sets ate fox |e 
is a paper on the cremation of the dead, vlich jinctee 
is strongly advocated. The author, who ty anonymcus, ‘tes 
that in Belgium 7,500 hectares (1 hectare = 2°47 acre-) ait urs 
productive of food, through being used as etercs, He estmites 
the value of this land at from 33 to 40 millions (lire ?). 


aye 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Horticultural Society, July 16.—Scienule tom» 
mıttee.—Dr. M. T. Masters, F R S., m the chwr. —A letier was 
read from the locomotive superintendent of the Brighton Ialway 
stating the results of the company’s expericuce if using aonotuie 
of chalk with coal for fuel. It was fourd that used for any othr 
purpose than that of sering the fire-bars from Wel-h coal (‘or 
which it is admirably suited) o1 for iis We the ara of Feuer 
surface it increases the ordi consumption of fuel cons lurally. 
—The Rev. M. J. Berkeley showed female flowers of Zid: 
ane na, in which the calyx was reduced by arrest of development 
toa mere rim. 

August 6—General Blecting.—W. B. Kellock in the cbair,- - 
The Rey. M. J. Berkeley commented upon the fraits and vege- 
tables exhibited. He mentioned the remarkeble imp ovimert 
in tke quality of W. Indian pines owing to the mntrelucii on ftom 
England of the better cultivated kinds—~ Prf. Tinselion Dyer 
point.d out that a curious cuembit which had lately tina u - 
duced, rather as a curiosity than for any useful purpose, war 
the name of Sooly Qua, was a form of Lrt e vith, the 
common washing Another cucurhit known nè the Toong 
Qua appeared to be identical with Aenea tjoe ALM 
method of propagating ipecnenanha had been devised in "nla 
by Mr. Jaffiay. and promised to be cf meat iipon» It 
simply consisted in striking the leaves opr nt ip poa Pee 
produced ruots and the must superfici J of th se evin aly p'o- 
duced buds —As an intere-ting fact hanngup atre cis bution 
of plants, an extract of aletier frem Mi Mo-e'e . nunan on 
board FLM.S. Challerar, was ead, aAA yesd J ten vah 
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Tho boxes of were washed ashore, and the seeds germi 
ated in abandacse. p that tia gorena was abla to oollect 
plants for his garden, 2 : 


BERLIN _ 
German Chemical Society, July fears ebri, vice 
simple Way of of 


president, in the chair,.—A. L 
ine Ul bing a and its action on aes ers 
te oer ries of fo tormale, SIOR (OG A, sn to to 
ortho-sllico-acetic 
Ta con has transformed chlorh 
into apa with of glycol. . The latter by 
othylens with aniline has obtained a i ed 
mono-oxyethylene-amine BCE NES 
iad boon thle ta m raige kaara tlle abali fs 
a Gutala ofw strong and man. ` It contained no ai 
tind bo while Sher hutan obtained fom con- 
A. Feast has transformed monocklorinated phenol into 
ere ae not, as Petersen communicated lately, into 
dfochinon.—H.. Limpricht has compared 
acid and man Pet OITA veer thoes cr malno paido tolii 
dinic acid. —Thomas Dykes Barry described several derivatives of 
eee C,H,COC,H, : vis, o i isomeric mononitro- 
secondary l= 
PA seen eens a Goldschmied in teat- 
thes benzol and bromal with horkc add obtained diphenyl- 
thane (CyH,),CH.CBr,. This treated with pota 
onyl-dibrom-ethylene (CoE ghCaBry, and heated with 
: te wder, it is transformed sHig—P. Liechto 
has the atomic of moly am=95°86, and. 
describes the following :—MoCh, MoCl, *MoCl, 
MoC),, and MoO(OH),Cl,—A. Michaélils and G., Kathe find 
that lodide of lead treated with mith miphite of sodam yields sulphite of 
_ Jead and iodide of sodiam, and the salt formerly described 
i T. Zinero te ase pai not exist.—A, 
< 0.’ Schifferdecker the following of 
ni "eS Clp only at 
Cly (a sold e obtalned 


“SCID, tad ia product of decom 8,0 
Sieger PaE PET E oe es ae 


‘Mercury or the sulphur and phos. 
phorus transformed into sulphate and phosphate of ere 


Borodin valeric aldehyde with solid caustic 
Peta ax 9? obtina aleo of condensation of the 


Hp O 


C. Engles, by treating monochlorinated acetonitrile NOCH O 
~ with aniline replaced Cl by NHC,U,, tous ob r bae 
anido-acetonuri!,—A. Emmeriing and C. Engiés have obtain 
‘from acetophenone the co: pinacoae and secon: 
alcohol — E Baumann, by Jado with buric aad 
and water, has obtained a body of the composition of urea, but 
hygroscopic giving a nitrate of ys dierent eryttalling form, and a 
donble salt with chloride of platinum, m tact differences that 
seem to iudicate that this body 1s a new compound isomeric with 
sitet a ompoel tyro maka ae dete cune 

of urea. Tiemann compared two mothods for d 
: a Tho wolls of Benin aian 


fees ipri tis 


acid, “The 7 ee are succincarbaminic acid 
NH,-CO—N aren OH., succin-sulpho-carba- 
minic acid OH,—CS—NEL O —~C,H,—COOH, , Gitra- - 
coù-sul acd NH,—CS—NH—C He 


pho-carbaminic 
COOH.—The next meeting of tho society will tako piace (he 
13th of October. 


PARIS 
Academy of Sciencon Aug. 4.—M. Bertrand, president, 
in tho chair.—Tho following papers were read +—A further 





banat tie ena or | N 
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portion of M. Hermites’ paper on the exponential function —A 
reply to. M. Vicaire’s theory of the mp, by M. Faye, The 
author controverted the statement the sun ıs a cold mass of 
combnstuble matter burning at the surface only, in an atmo- 


te Tass tne a oxygen.e—On the determination of the wave-lengths of 
lines in the ultra- and also in the ultra-red of 








eerie | magnets, b M. Jamin.—On tho lacements 
spreen Tiydracids, by M. Berthelot, The sathot har been 


inhabited places, by General Morin, 
barracks and 
, aa ee former, he thmks that 16—20 


cubic metros of min alt to 565— 
706 cubic feet he fon fourth part ig en aay Ladi 


per 

Ue themed eal war En fad. An AA of at Dene 
‘from Salm Chateau, Belgium, ee On the 
Cocuyos of Cube, hy Sefior do dof Hermanas. The cocuyo is 
a lnminous inest, said by M. Blanchard, at the conclusdon of 
the paper, to belong to the genus syrephorens, to which also a 
Mexican fect of the same name belongs. —Memair on cerebral 
piso io esate fonctions of opener Dt eel 
ychromic photography, by ML L. V1 was a 
fgets teeny eee method of obtsining colowtd 

ts by the ufe of various ts, as in carbon printing, 
Me ian one a paper on the present stato of 
pad Cnt pip qúëtion, M. Signoret one on the evolution 
ylloxera.—Fourth note on the maximum resistance of 

mag ol by y M. T. du Moncel.—On electric condensation, 
eyrenenf.—*S tadies on nitrification, IL, by M.Schlovalng. 

ore aa of North Carolina, Georgia, and Montana, 

Mr, Laurence Smith.—On Roman emence of 

Avohols by By y.—On the characteristics of the true polyatimic 
b Lorin. —On the variation in the amount of ures 
Sead elie eal Geen an ue influence of 
tem*and coffee, by M. E. Roux. The author found that these 
peerage largely increase the amount of both urea and 


patty Gf Dane of te heart when that o 
external nervous infi by -M. M 


pas by lightmmg at Troyes, on July a _1873, by M. E 
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e 
THE REPORT OF THE SCIENCE COMMIS- 
SION QN-THE OLD UNIVERSITIES 

I; ; 
NE of the two Royal Commissions appointed to 
inquire into University matters has just issued its 
Report, and it comes in the very nick of time ; for while on 
the one hand the question of University reform is day by 
day attracting a larger share of public attention, on the 
other the Financial Commission may be expected to report 
shortly and make us acquainted with the actual resources 
available for fundamental reforms whigh all acknowledge 
must be made, though opinions differ a? to the precise 

direction they should take. i 
When we state that the Report to which we refer has 
been drawn up by a Commission, the Chairman of which 
—the Duke of Devonshire--is the Changellor of Cam- 
bridge Umversity, and that to it are appended the names 
of Stokes, H. J. S. Smith, SĦarpey, Huxley, Lubbock, 
the Marquis of Lansdowne, and Mr. B. Samuelson as 
Commissioners, the importance of the document becomes 
manifest, Noris it lessened by the way in which the 
Report at its outset refers to “all those parts of human 
knowledge and culture which are not usually regarded as 
having any scientific character ;” adding, “ Least of all 
should we wish to imply that there is any antagorfism 
between the literary and scientific branches ẹf education 
and research ;"it is rather our conviction that neither 


branch can be neglected without grave detriment to the, 


other; and that an University in which the Mathema- 
tician, the Experimental Philosopher, and the Biologist 
are actively erfgaged in the endeavour to advance human 
knowledge in thew own provinces, is not on that account 
less likely to be productive of original labours in the fields 
of Literature and Learning.” 

The subjects are dealt with in the following order :— 

I, The Courses of Study and the Examinations, 

II, The ProfessorMte. 

III. The Scientific Institutions within the Universities, 
IV. The Colleges, 

V. The Relation of the Universities to Technical 
Education, and to Education for Scientific Pro- 
fessions, 

VI. The Duty®of the Universities and the Colleges 

with regard to the Advancement of Sciencg, 

Under the frst head an examination on leaving school 
equivalent to the German adtiurisnten examen, to be 
controlled by the Universities, is proposed, “so that the 
scientific student who had shown the requisite literary 
proficiency in the ‘ Leaving Examination’ would find him- 
self absolutely free, except so far as the examination in 
Divinity is concerned, from the first moment of his 
entrance to the University, to devote his whole time and 
energy to his scientific studies.” The Commissioners 
adding their opinion that “any system which does not 
concede, from the first, this freedom to those students of 
Science who have given proofs of sufficient literary ac- 
quirements, involves an interference with their course of 
study which ın many cases is prejudicial,” 

The opinion is also expressed that, in addition to the 

No, 199—~-Von, VIIL 


College Scholarships, University Scholarships in Natural 
Science should be founded at both Universities ; scholar- 
ships comparable to those which already exist for vanous 
branches of classicgl learning, and, at Oxford, of Mathe- 
matical Science, 

Under the Neading of the Professoriate, lists of the Pro- 
fessorial and Collegiate teachers at Oxford and Cambndge 
are fiven and compared with similar lists for Berlin, with 
the remark that “it is impossible not to be impressed 
with the evidence which the list affords of the abundance 
and variety of the scientific teaching given in the Univer- 
sity of Berlin by professors of great eminence. We 
would particularly call attention to the fact that the list 
includes not merely general courses adapted to the re- ' 
quirements of those students who are interested in Science 
only as a part of a liberal education, but also special 
courses on subjects taken from some of the newest and 
most interesting fields of scientiic inquity ; so that in- 
struction of the kind most likely to develop a scientific 
spirit in the mind of the learner, and given by the most 
competent teachers, is put within the reach of every 
student.” $ 

With regard to the proposed additions to the 
Scienflfic Professoriate, without attempting to decide 
what should be the ultimate organisation of the 
Scientific Faculty in Oxford, the Commissioners are 


“of opinion that arrangements should be made at 


the earliest possible opportunity for the establishment 
of two Professorships’ in Physics, and two in Che- 
mistry, in addjtion to those already existing ; for the 
redistribution of the biological subjects (exclusive of those 
assigned to the Facultysof Medicine) in sych a manner as 
to secure their being represented by five independent 
professors ; and for the addition of two chairs, one in 
Pure Mathematics and one in Mathematical Physics, 
Lastly, they are disposed to recommesMd the establishment 
of a Chair of Apphed Mechanics ang Engineering. 

Somewhat similar additions are proposed in regard to 
Cambridge. 

So far we have dealt with professors of the first order, 
so to speak, put the appointment of adjoint professors, 
demonstrators, and assistants is also proposed in the 
following words :— ° 

“Although the witnesses have been unanimous as to 
the necessity of strengthening the professorial staff, they 
do not entirely agree as to the way fn which this should 
be done. Mr. Pattison would increase the number of in- 
dependent Chairs of Science to twenty or even to thirty, 
On the other hand, there appears to be a feeling that the 
principal subjects should not be too much divided 
although it is admitted that at present they are too much 
grouped together, 

“It must not be forgotten that an increase in the num- 
ber of independent Chairs would render it necessary for 
the Universities to provide increased accommodation in 
laboratories, and additional apparatus, With the view of 
utilising to the utmost the emsting appliances of this sort, 
some of the witnesses have suggested that the increase 
of the professoriate should, as far as possible, be pro- 
vided for by an abundant supply of skilled assistants, 
of demonstrators, and of assistant professors, rather than 
by increased numbers of independent lecturers, 

“The necessity for skilled assistants and for demon- 

8 
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strators of course made, itself felt at a very early period,’ 


and though a certain number of such assistants and 
demoystrators have been supplied, yet the need for an 
increase in the number of these subogdinate offices has 
already become apparent. It may be mentioned, for 
example, that at neither University is any ‘assistance of 


7 this kihd at present afforded to the Chair of Geology, or 


to that of Botany. . 
“A Natural Science Professor should have, in the. first 


: place, sufficient skilled assistance to relieve him from all 


mere-drudgery in the preparation of his lectures. In the 
second place, he should have such further assistance `as 


` may be necessary to enable him to carry on anginal 
* researches, « Aad, 


y, although no > professor would 
wish to hand “over-the superintendence of the practical 
teaching in “his laboratories entirely to others, he should 
be enabled to discharge this daty of superintendence with- 
out an undue’ sacrifice of time. The work should be 
done under the professor's eze, but its details should be 
entrusted to competent demonstrators, appointed by and 
responsible to him. . 

“ So far there is a general agreement ; but the question 


: whether assistant professors should be appointed at all, 


and if so, how far the dependence of the assistan? pro- 


. fessor upon the principal professor of the subject should 


be carried, has given mse to same divergence of opinion. 
We have already stated that we regard as indispensable 
the establishment of a certain number of new Chairs, to be 
independent of, and to take equal rank with, the existing 


Chairs. Ifthe Universities are to become great schools | 


` of Science, it is of the first importance to secure for them 


7 


-of scientific men of- 


the permanent gervices of,a yery considerable number 
extablished, reputation; and 
‘we cahnot perceive how this object is to be attained 
otherwise than by offering to such men, without any 
reservation whateve® the same academical statws which 
has hitherto been enjoyed by the University Professora. 
We consider, therefore, that in any extension of the 
Professoriate, this is, without doubt, the first point to be 
attended to. But we are also disposed to, attach great 
weight to the suggestion that, in addition to the Professor- 
ships representing the great divisions of Naira Science, 
University Tegchers, who might. be termed Adjoint Pro- 


_ fessors or Readers, should be appointed to undertake the 


instruction in special brahches. It would-be undesirable 
to place an Adjoint- epee in a position of complete 
subordination to the Principal Professor of the subject ; 

and it would probably be very difficult to arrange any 
plan of partial subordination which could work satisfac- 
forily. We are, therefore,-of opinion that the Adjoint 


"Professors should not be regarded as’ assistants to the 


Professors, but should be responsible for the due dis- 
charge of the duties assigned to them to a Board ér 
Council, appointed by tiig University, ahd not to any 
individuad Professor. “`+ Au 
“Tt is important that the Universities should be able to 
secure the services of men who have show their ability 
to promote Sciénce; and to become succegsful teachers of 
it, by offering them places, such as the Adjoint Professor- 
ships, which would give them an opportunity of distin- 
guisbing themselves ; and,:with this view, it is very 
esirable that | as much independence as possible. should 
be allowed ‘to Sse Aijela: Professors, | in order to make 


n 





the appointments attractie to. the best men. On the | 


other hand, ‘as it is obvious that the perfection® of the 
means and system, of instruction in the Universities is of 
primary importance, an organisation of, and control over, 
the: courses of instruction would be* necessary, as other- 
ee an excess of Iecturesein Some: sub- 

ts, and a ‘deficiency in others, We are of opinion that 

ese difficulties might be overcome, and a sufficient 
pain of liSerty combined with systematic organisation, 
if, as we shall presently recommend, a Central Board, or 
Council, shoyld be formed, representing the Scientific 
Faculty, and:having definite functions with regard to the 
scientific teaching within the Universities, 

“We may observe that the financial argument in favour 
ofextending the Pgofessoriate (@t least in the first in- 
stahce) by the imstitution of offices not intended to take 
equal rank with the existing Chairs, rather than by in- 
creasing the number of the Principal Professorships, will 
probably lose some of its force when a careful estimate is 
made of the difference which the adoption of the one plan 
or the other would make in the charge to be laid upon 
the funds of the Universkies. It is quite true that the 
emoluments of an Adjoint Professor need not be so great 
as those of one of the Principal Professors ; and that to. 
this extent there Would be. a saving. But whether an 
additional professor of any subjett be'termed an Adjoint 
Professor, or whether his Chair be regarded as toòrdi? 
nate with the existing Chairs, the difficulty would always’ 
remain that if he is to be of any use at all he must be fur- 
nished with the necessary apparatus ; he must have a room 
to lecture in,a room orrooms to workin, andthe classification 
of the students’ will also probably require additional space. 
Laboratories of chemistry, physics, and physiology have 
been already. prqvided ; it would, therefore, not bo neces- 
gary to create a large establishment for any new pro-. 
fessor. But it is certain that the only way in which the 
Universities can increase the .usefulness, at the same 
time that they increase the number, of the professors, is 
by being ready to make, from time to time, such moderate 
additions as may be necessary to the buildings, which: 
they appropriate to Science”, e. 


Under the heading “ Duties of Professors,” we have f 


the following :— 

“ It has been suggested that, in the case of certain pro-. 
fessorships at both Universities, the functions of Original 
Research might be separated from direct instruction. To 
a professor the duty of teaching is æ matter of daily 
routine; whereas, original research is a duty which 
belonfs to no day in particular, and which is, therefore, 
very likely to be neglected in comparison with the other. 
Nevertheless, we cannot see any just and sufficient reason, 
in the case of the professorships, for a total separation of 
the two functions ; and even Sir Benjamin Brodie, who 
has supported the view thet some distinction should be 
made between offites appropriated to teaching and those 
appropriated to original research, would not have the 
separation absolute, and would consider it of importance _ 
that even a professor whose chair was founded chiefly 
with the latter view, should be called upon-to produce, 
from time to time, in the form of lectures, the rpsults of 
investigations in new departments of Sciences, Lecturing 
is not the only mode in which scientific instruction may 
be imparted. A professor who en the direc- 


im. 
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tion of a laboratory in which advanced students were to 
be trained in the methods of scientific research, would be 
very far from holding a sinecure cffice, and would be ren- 
dering the highest, as well as the mos? direct, service to 
scientific education. 

“We have go doubt that for a professor the duty of 
teaching is indispensable, but we agree with the witnesses 
whom we have examined that original research is a nb 
less important part of his functions, The 6bject of an 
university is to promote and to maintain learning and 
science, and scientific teaching of the highest kind can 
only be-successfully carried on by persons who are them- 
selves engaged in original research. If once a teacher 
ceases to be a learner it is difficult for him to maintain 
any freshness of interes in ‘the subject which he has to 
teach; and nothing is so likely to awaken the love of 
scientific inguny in the mind of the student as the 
example of a teacher who shows his value for knowledge 
by making the advancement of it the principal business 
of his life. 

“Tt has been, to a certain extent, a`cofnplaint agamst 
the School of Natural Sciencein Oxford that hitherto it 
has produced but very few original workers. The com- 
plaint (if well founded) may, perhaps, be accounted for 
by the circumstance that the school has not, been long in 
existence ; but there can be no question that it is of the 
utmost importance to impress upon teachers and learners 
alike that one, and perhaps the chief criterion of success 
in the teaching of Science 1s its leading to new disco- 
veries. To promote this end the Universities probably 
can do nothing more useful than to increase the number 
of peisons employed, under whatever name, in the teach. 
ing of Science, taking care at the same time that ,while 
such duties are assigned to them as may prevent their 
offices from being simecures, they shall be left wuh ume 
and energy enough to carry on original work. We con- 
sider this to be a point of great importance, and we should 
regret to see any scientific office whatever established in 
either of the Universities without its being understood 
that it 1s expected from the holder that he shall do what 
is within his power, net only for the diffusion, but also for 
the increase of scientific knowledge. 

“Tt has been stated in some parts of the evidence 
which we have taken, that the duties of lecturing and 
teaching which are required from the professors are such 
as se:iously to interfere with their leisure for original in- 
vestigation, and agvish has therefore been expressed that 
the provisions of the Professonal Statutes as to the 
number of lectures to be given should be relaxed.* We 
cannot concur with this suggestion. In estimating the 
amount of teaching and lecturing which can properlyde 
required from a professor, we do not forget that he is ex. 
pected to keep himself well acquainted with all the latest 
advances in some very wide department of knowledge, a 
task which, at the present rate of scientific productive- 
ness, is no light one. But, on the other hand, we cannot 
leave out of sight that the University duties of a professor 
last for only six months, and that he has thus the invalu- 
able privilege of being master of his own time for fully 
one half of the year. It is, therefore, only reasonable that 
during the University Terms he should devote a fair pro- 
portion of his time to the work of teaching. And we feel 
it to be our duty to say that, in recommending, as we 
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have done, the foundation of a considerable number of 
new Scientific Professorships, our intention is that duties 
of a very substantial kind should be attached to each of 
these offices, with a view to the establishment of an effi- 
cient and complete course of instraction.” 

From the limited scope of the functions of the various 
existing administrative bodies, as well as from the consti- 
tutien of one of them, the Commissioners consider, that 
they cannot be regarded as representing, in any adequate 
manner, the Scientific Faculty of the University. They 
then add, “ We are of opinion that the best mode of pro- 
viding for this important object would be to replace them 
by a Single Admunistrative Body, representing every 
depaitment of Sciénce, and having wider but still definite 
powers entrusted to it Without attaching any import- 
ance to the name, we shall, for the purposes of the present 
Report, designate this proposed administrative body as 
‘the University Council of Scienge.’ 

“The duties of the Council would, we conceive, be two- 
fold—educational and financial.” 

(To be continued.) 


——e 


° HARMONIC ECHOES 

CCORDING to Dr. Brewer * “ The harmonic echo 

. repeats in a different tone or key the direct sound. 
The harmonic is generally either the third, fifth, or tenth 
of the tonic. ... On the river Nahe, near Bergen, and not 
far from Coblentz, is an echo thus described by Barthius ;— 
It makes seventeen repetitions at unequal intervals, Some- 
times the echo’seems to approach the listener, sometimes 
to be retreating from him ; sometimes it is very distinct, 
at others extremely feeble; at one time it is heard at 
the right, and the next at the left ; now in unison with 
the direct sound, and presently a third, fifth, or tenth of 
the fundamental. Occasionally it seams to combine two 
or more voices in harmony, but more frequently it re- 
sembles the voice of a single mimic. * 

“At Paisley, ın Scotland, there is a somewhat similar 
echo in the burying-place of Lord Paisley, Marquis of 
Abercorn. Musical notes rise softly, swell till the several 
echoes halve feverberated the sound either in unison or 
harmony, and then die away in gentle cadence. 

“At the Lake of Killarney, in Ireland, is a very cele- 
brated harmonic echo, which renders an excellent second 
to any simple air played on a bugle. * 

“There was formerly, according to the authority of Dr, 
Birch, an harmonic echo no less remarkable, s.venteen 
miles above Glasgow, near a mansion called Rosneath. 
Ifa trumpeter played eight or ten notes, the echo would 
repeat them correctly a third lower. After a short silence 
another repetition was heard, still lower than the former ; 
and after a similar pause the same notes were repeated a 
third time, in a lower key and feebler tone, but neverthe- 
less, with the same undeviating fidelity. This echo no 
longer exists.” 

Tt is difficult to believe that these descriptions are 
accurate, but that they have a basis of truth there can be 
ttle doubt, My attention was first drawn to the subject 

* (Brewer on Sound and its Phenomena.” (1864) P 30 
Aea mna bo a near atone pened equally celebrated Irish echo, 
to ‘‘ How do you do?” answers, “ Very woll, thank you."—K 
brated echo at Shoreditch Station, fihustrated by poor Loach 


to the old gentlaman’s call of “ Porter,” m replied “ Don't 
| you with you may get bags cis ing 
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by an echo at Bedgebury ‘Park, the country residence of 


‘Myr. Beresford Hope. The sound of a woman's voice was- 


returned froma plantation/of firs, situated across a valley, 
with the pitch raised an octave, The phenomenon was 
unmistakeable, although the original sund required to be 
Joud and rather high. With a man’s voice we did not 
succeed in obtaining the effect, 
At the tme I had no idea that such an alteration of 
pitch had ever been Sbserved, or was possible ; bat it 
goon occurred to me that the explanation was similar to 
frat which I had given of the ee re 


„previously (Philos, Mag., Feb. 1871). Strange to say, at 


the very time of the observation I had in my portfolio a 
mathematical investigation* of the problem af the-dis- 
turbance of the waves of sound by obstacles which are 
small-in all their dimeaosions relatively to, the length of 
the sound waves’ In such a case (precisely as in the 
parallel problem’ for sight) it appears that the reflecting, 
or rather diverting, power of tae obstacle varies inversely 
as the fourth power of the wave-length. When a compo- 
site note, such as that proceeding from the human throat, 
impinges on the obstacle, its components are diverted in 
very different proportions, A group of small obstacles 
will retur the first harmonic, or octave, sixteen dimes 
more powerfully than the fundamental After this, it is 
not hard to understand how a wood, which may be con- 
sidered to be made up of a great number of obstacles, 
many of which, in two or three of their dimensions, are 
small in comparison with the wavelength, returns a sound 
which appears to be raised an octave. 

Thesincreased reflection is, of course, at the expense of 
the direct sound. If We conceive „2 group of small ob- 

tacles to act on Š traly of plane waves of sound, the effect 
will be a difnsed echo, which may be heard-on all sides, 
appearing to proceed from the group, and the direct waves 
which maintain theindirection. If the original sound he 
composite, the diffused echd contains the higher elements 
in excessive proportion, and for the same reason the 
direct wave, being shorn of these higher elements, will ap- 
pear duller than the original sound. Itis well known that 
pure tones are liable to ba estimated an octave too low, 
and thus it niay be possible that a note in Idwing its har- 
monies may appear to fall an octave, 

‘What is here called the direct sound may itself be 
converted into an echo. by-regxdar reflection. For ex- 
ample, if a plane wall,wore covered with small projections, 
there would be a diffused echo, due to the projections in 
which the higher elements preponderated, and aa ordi- 
nary echo, obeying the law of reflection, in which the 
wave elements would preponderate. 

I shall be much obliged if any one under whose obser-. 


+ ` vations echoes of this description may happen to fall, 


would communicate particulars of them to NATURE, 
RAYLEIGH 
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2 LEITH-ADAMS' “FIELD AND FOREST 
RAMBLES” 
Field and Forest Rambles, By A, Leith-Adams, F.R.S. 
(Henry S. King & Co.) 
ONE. on our expressing surprise to a friend at the fact 
of his having forsaken his -usual line of study for 
another of avery different character, he remarked, “ Well, 
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you see it does not matter mych what I take up, for what- 
ever it may be, I am sure to make some discqvery of 
value.” The reply was sufficient to enablé anyone to form 
an idea of the resalts that. might be expected. He was 
an assiduous and earnest worker, bat there was a certain 


deficiency in the quality of all he produced, x 


Mr, Leith-Adams is an assiduous and earnest worker ; 
his- opportunities in connection’ with his militery avoca- 
„tions, have keen considerable, and he has used them well. 
He has already given us the results of his experience “in 


India and elsewhere in his “ Wanderings of a Naturalist 


in India,” as well as in the “ Natural History and Arche. 
ology of the Nile Valley and Maltese Islands,” and in 
the work before us pe takes us to New Brunswick, 
vividly portraying the beauties of its short summers and 
the discomforts of it dreary winters, An intense love for 
natural history has led him to make careful ind prolonged 
‘observations as to the habits of most of the animals in- 


habiting the province of which he treats, together with _ 


the dates and direction of migration of the numerous 
migratory birdsswhich are there met with. He has also 
paid considerable attention to the fish, and the geology 
of the district. 

Our author, in endeavouring to obtain an accurate 
account of the past*history of the native Indians of New 
Brunswick, fdund the task of more ‘than ordinary diffi- 
culty, “ inasmuch as, even apart from their persistent in- 
difference to treat on any subject connected with theit 
past history or present condition, there would seem to be 
an absolute incapacity to comprehend the meaning of 
such inquisifiveness on the part of the, interrogator.” 
Drink is the ruination of the remnant of this doomed 
race, a race so little advanced in the scale of humanity, 
that when it has disappeared, there will not be left a 
trace even of Written or monumental re ; “indeed, 
were it not for implements of the chase pici cked up occa- 
sionally, we should have few other data’ to ‘establish the 
existence of the human inhabitants of the region, previous 
tothe arrival of the first Europear travellers.” The 
European colonist, as'long as he is the possessor of the 
mens sanns in corpore sano, ho , Stands a better 
chance of surviving; nevertheless leprosy ` produces 
painful ravages among the original French settlers, on 
the north-east frontier of the province. 

No explanation is attempted of the fact. quoted 
from Dr, Gilpin, that many of the wild animals, as 
the bear, racoon, and beaver, which were driven 
from their haunts on the clearing of the forests, are 
agiinereturning to the same districts, “to cultivated 


fields instead of primitive forests, to corn and maize, in- ` 


stegd of wild fruits and berries." We cannot help 
thinking that this docs not say much for the, present 
assiduity of the farmers. 

Albinism and Melanism, the tendency for certain indi- 
viduals of a species to be white or black, is one of Mr. 
Adams’ favourite subjects, and he gives it as his opinion 
that the reason why they in the wild state do not continue 
„to propagate their peculiarity is because “the very decided 
difference as regards outward appearance would be suffi- 
cient to forbid intercourse between them and the typical 
individuals.” 

There is a want of point ia many of the. authors at- 


* Sinco communicated in en amplified form to the Mathematical Bodiety. | tempts at explanation of the varios phenemeae nhc 
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excite his curiosity. In considering the fact that the Cat- 
bird (Mimus carolinensis) has a strongly marked anti- 
pathy afvainat the animal whose name it bears, he says, 
“I have often wondered if this inberited distrust of the 
cat could be explained in any way with reference to the 
imitative peculiarities of the bird. In other words, is it 
possible that®some ancestor began to mew like a cat 
whenever it saw the wild cat in his haunts, and that in 
process of time it came to be an established habit?” Agaih, 
the answer given to the question, why suth migratory 
birds as the ruby-throated Hammer (Trochilus colubris) 
are not content with the eternal summer of the south? is 
equally inconclusive: “ All that we can say is that some 
inherited instinct is at work, perhaps to them as precious 
ag is the longing for the holidays to the schoolboy, full of 
pleasant reminiscences which of coprse would grow by 
experience.” And we do not feel any nearer the truth as 
to the reason why the peculiarity of the beak of the Cross- 
bill is so well marked, when we know that in the bird's 
attempts to extract the seeds from the red sprace and 
other cones, “the bill, which is not so strong and conica] 
as that of the pine bullfinch, became curved, until at 
length the condition becatme hereditary and trans- 
missible.” i 

An interesting remark is made, wpich illustrates how 
very susceptible the animal body is to the influence of 
slowly-acting external circumstances, For it is the popu- 
lar belief in New Brunswick that the severity of an 
ensuing winter may be predicted by the amount of fat 
present on the intestines and omenta of animals, whether 
wild or domesticated ; and as the coldness, of the winter 
must depend*on the previous climatic condition, that may 
reasonably be supposed to affect the constitution in a 
manner favourable to the individual. 

in conclusion, we think that both spqrtsmen and natu- 
ralists will fiAd this work replete with anecdote and care- 
fully recorded observation, which will entertam them; at 
the same time they will not put dowa the book without 
feeling that they have acquired much new information on 
the physical geography and natural history of New 
Brunswick. X 
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HOEFER’S “HISTORY OF PHYSICS AND 
CHEMISTRY ' 


Histoire dela Physique et de la Chimie. Par Ferdinand 
Hoeler. (Paris: Hachette, 1872.) 


M ORE than twenty years ago M. Hoefer pubfished a 
4 History of Chemistry, the first which had ap- 
peared since the publication of Dr. Thomas Thommon’s 
History. M. Hoefer has since been known to us as the 
author of the biographies of various scientific men in the 
Nouvelle Biographie Générale, and of a small work en- 
titled La chimie enseigndée par la biographie de ses Fonda- 
turs. The volume before us ıs one of a series which 
treats of universal history, and is published under the 
direction of M. V. Duruy. The works which it comprises 
are intended to be used in colleges and schools, and M. 
Hoefer’s volume has no doubt been included, because the 
promoters of the series have wisely considered that the 
listory of matter, and of motion, are aa worthy the atten- 
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tion of the rising generation as the history of languages 
numbers, peoples, faiths. 

Ont of the 553 pages which the work contains, no léss 
than 314 are devoted to the history of Physics, while the 
remainder contain in a condensed form the substafice of 
M. Hoefer’s larger’ Histoire de la Chimis, The History 
of Physics isedivided into two books, entitled respectively 
“ Matter” and “ Motion,” the former including—r. The 
immediate properties of matter (weight, volume, density, 
elasticity, compressibility) ; 2. The terrestrial atmosphere ; 
3. Liquefaction and solidification of gases; 4. Hygro- 
metry ; 5. Acoustics, 

The second book on Motion includes—1. Gravity ; 2. 
Heat ; 3. Light; 4 Electricity and Magnetism. 

We feel bound"to take exception to this arrangement, 
which is both immature and ill-considered. For why has 
M. Hoefer classed weigh? with matter, and gravity with 
motion ? and why ligusfaction and solidification of gases 
with watfler, when they are operations distinctly connected 
with motion? But, worse than all, why has he classed 
acoustics with matier Again, he has omitted all men- 
tion of certain sciences which were among the earliest— 
Statics, Dynamics, Hydrostatics, Hydrodynamica. These 
sciences, from their antiqifity, lend themselves with great 
facility to the apt illustration of the various phases of the 
history of science, Archimedes has received an alto- 
gether insufficient amount of notice: we may not forget 
that several of our sciences actually owe their origin to 
him; and how M. Hoefer, with Peynard’s fine edition 
of the works of Archimedes in his own language, can have 
overlooked him, we are quite at a loss to understand 
Then the Ar®himedian screw, the pumps of Ctesibius, the 
Avuraueis of Hero of Alexandria, should all have full men- 
tion in the work, And if it be urged tRat space did not 
permit mention of these things, we would ieply that 


they are of far more importance than Hygrometry, which 


finds mention in the book. Also sych sections as “ Pèse- 
liqueur d’Hypatie,” “ Manométre,” “Hygrométre con- 
denseur,” “ Porte-voix,” “Clavecin®et carillon electrique,” 
“La beatification de Boss,” might all have been replaced 
with advantage by more important matters, 

We notice with regret a tendency to attribute dis- 
coverie$ td men who were not first in the field. Thus, 
although Boyle discovered his law of the compression of 
gases, no less than fourteen years before Mariotte, it is 
called Lot de Mariotte. Agun, M. Hoefer says, “ Gas 
sendi paratt pêre le premier occupé de la question de la 
vitesse du son, sans préciser les résultats auxquels il était 
parvenu.” But if M. Hoefer will read Lord Bacon’s 
Historia Soni et Auditus, he will fiad a good deal of 
valuable and suggestive matter, among other things, à 
suggestion for determining the velocity of sound. 

Let us turn to the comprehensive litle treatise on the 
history of chemistry, beginning with Herme. Trisme- 
gistus, nay, with Moses, and endjog with Wurtz, Willam- 
son, Frankland, and Kélbe. Thuis part of the work, as 
derived from M. Hoefer’s larger treatise, is altogether 
more matured than the preceding; yet it is not without 
evidence of hasty selection and ill-considered statements. 
We cannot agrée with M. Hoefer when he tells us that 
the word chemistry was used in the fourth century, and 
that we are to trace it to yuiedyand yia, Neither, for 
various reasons, which wo have stated elsewhere, can we 
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“accept | the Greek MSS. attributed i to Zozimus, Pelagius, 
Olymptodorus, Democritus, Mary ‘the Jewess, and” Sy: 
nesius, as exact evidences ne date or knowledge, In re- 
gard to more modgrp mattérs we regret t to find no account 
of Robert H cokes te riant theory ‘of combustion. We 
are glad to ee yar M. Hoefer does not 'echo the 
Wurtzian aphorism : “La ie est une science Française, 
élle fut institude par " Lavojsi ier d'immortelle memoire.” 
More liberally our author says, “ Tout en suivant chacun 
jng route ‘différente, trois chimistes ont fondé, vers s la fin 
du dix-huitième siècle, la chimie moderne’: 





Priestley, 
Scheele, et Lavoisier, un Anglais, un’ Suédois, et un 


C Français,” 
“ We should be to see our own country the his- 
of matter and of motion atudied | wide by sidé with 


he history of languages and ” of ‘numbers. ~Prof-Kop 
‘lectures on the History of Ch in the University. a 
‘Heidelberg, and no y doubt his example i is followed in in ofher |% 
‘ef the German universities. M. Hoefer’s work i is [P maay 


ways suitable for use a$ a text-book ; it is cheap,’ it is 
anything | but ea and whatever the’ eérrois of arrange- 
Jnent may be, it contains a great deal of information. 


G. F. RODWELL 
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OUR BOOK SHELF 
An Essay on the Physiola of the Eye. By S. HL 
Salom. (Published by the Author.) 


THAT the study of formal logic is not in me S 
to sound reasoning will be acknowledged b , bat it 
is seldom that the truth of the statement y ilus- 
‘trated as in the short work before us. The ie has 
studied the wri of Hamilton, Mull, Bain, and others, 
and with a creditable enthusiasm endeavours to empley 
_ the new powers ‘he thinks he has thereby ‘acqu 
. developing a hypothesis of his own to account for thes 
. ready ace oh visien more satisfactorily than those 
cepted. An outline of the arrangemen we 
d at @ret sight. by the many technicali- 
iniy diaguised at 8r employed, will be almost, if not 
Pie na ie for most ot our readers, Commencin 
with a notion broachéd Erasmus Darwin, that 
ption ensues from retinal motion denved through. 
‘the motilé force of light, the- author hopes, “by*turnng 
the light of modern histological cal discovery on Darwin's 
theory, of reed animal action, to succeed in con- 
vincing psychologists that this theory must 
hasceorh be included in the creed of & posterions 
thinkers.” With „this as a basis, the doctrine pro- 


; mulgated may be thus summarised. | The eyeball being 


in a constant state of reflex action on account of 
the light acting dynamically on the retina, the motion 
‘thus produced exerts in the muscles surrounding the eye 
feelings of muscularity similar to those excited when we 
voluntarily detetmine ocular direction, and consequently 
without’ any yoluntary effort, we are constantly aware 
of visual space properties. To prove this novel hypo- 
thesis the structure of the retina has to be fully entered 
into, and in a most ingenious manner solid fact is dinoe 
to satisfy unsubstantial theory. Taking a single example 


. of the reasoning employed, we find thar it is necessary tor 


- the theory that the fovea centralis of the retina should 
be elastic ; that it is so is evident from the following con- 
siderations :—“ In the copious index of that exhaustive 
anatomical work, ‘Quain’s Anatomy,’ under the heading 

f yellow,’ we find, in addition .to “yellow spot,’ four sub- 
stances only, namely — af 
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t Yellow cartilage, n 

„» fibres of Sik iste 

» ligaments of the- “vertebra, ` 

. tissue. s 

And on referring t the pages of the book‘in whie these 
subjects are treatêd, we discover ‘that they have com 
mon property” yo Mae elastic” ‘From this on one of 
Newton's or philosophising “ we are boung to framé 
the following I physiological induction,—alyellow anato- 
mical substance ts elastic’ Wer can hrdly think that the 
afthor is not t diteinpting to fool us. ; 


m A 
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LETTERS TO THE EDITOR e 


[7} The Biter does not hald Kil responsible for pinsons expressed 
kis correspondents. 0 notice de takin 
r cpmmacions 
a ‘Atoms: and Ether : 
ATTEMPTS to di in ‘physica, with the ideas -of direct 
‘attraction and however ioteresting, lead genmally to 
Principii, and I fear Prof. Challu’s view, to which attet{- 


ton ia celled Ma NATURE of August 7, cannot be received as an me 


i a atest sina tie densi 
that can be compre and expanded, and what ides is in our 
minds when we of compression and expansion ın a really 
continuous substance? Contingity Tae coos zad spaca that 
is fall. Can space be more than fall? on thet a 


can be varied is a substance 


fiaid is compressible and elastic, dq we mean atyihing-d than 
that it 1s made orp which can be closer er, 
and which, ed, will push each other back? Bat 
this is and action at & distance. We do not alter 
the fact by calling the substance ether, and relieving it from the 
influence of gravitation. 


Is a continuous substance, which ts capable’ of cons peat 
conctlyable? I think not; or if it is, the conception ia at once 
more dificult and more opposed to sensible-experience than 
that of attraction and on. 

The substance of a bar of iron is not continuchs, If I draw 
one end of it towards me,, why dors the other end follow? 
What can be the relaton between the movement of my end of - 
the bar and the ethereal- vibrations which must propel the other 
end and all intermediate parts in the same direction? 

Liverpool, Aug. 9 ALBERT J. Morr 





Instinct 
Sense of Direction ` 

TEX of the correspondence published in the February 
and March nombers of NATURE now to hand, and also your 
article on ‘‘ Perception and Instinct in the Lower Animals,” in 
the number of March 20, has induced a W@lief in my mind, that 
T may perhaps be able to contribute some evidence bearing upon 
the question at issue ; and also that it may have some value from 
baymng been obtained from a field of observation not generally 
acceamble, and from the fact that cattle and horses in Australia 
are subject to very different conditions to those obtainmg in - 


may commence by stating that the question, whether animals 
hevo or have not a peculiar power of findifg thelr way from 
place to p place, suggésted itself to my mind very shortly after I 
t weit into the Australian bush, now more than twenty years 


ago. It was not long before I satufied myself that m many ' 

korisa taia faculty, was y ae bat yet nneqnally 2 
t indrvidnale” terWards, ascertamned t 

existed in cattle. ote 


Not only did ë find that horses had extensive memones for 
places, being enabled to recollect a track they had followed some 
time previously, bat also to remember the way from one place to 
another where no track existed. I found that not only had 
horecs this exact memory, bat that they possemed another 
which at first appeared to me inexplicable. This-was, that 
r dden through the bush, many horses would nevet, for a moment, 
as it were, lose ‘the recollection of home, but ‘bear away” in its 
direction. I remarked this not only in a district with w the 
horse might be acquamied from grazing in ir, but also when 
travelling and beent for the day from my Sep aad. Pome 


wes Po 


takin of anonymous 


renee 
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Further than this, I also found that as regarded myself, I 
never lost the distinct perception of the direction in which my 
home, or camp, or starting-point for the day was situated, and 
in endeavySuring to trace out and analyse this feeling, I at last 
came to the clear perception that it depended upon an un- 
conscious action of the memory thus recording the alterations of 
the courses I hed followed, and which an effort of the 
memory I could recall. On thw point I quite clear, for 
from the prathceenf paying especial attention daring constant 
explorations to the course travelled, both for the purpose of 
keeping @ correct dead 1eckoning, as also for the delineation of 
the features of the country passed over, I have found the faculty 
intensified, and the process more evident to myself. J may say 
that daring the course of those twenty years’ experience, I have 
never found the faculty at fault. ' 

T believe in this hes the explanation of the power possessed 
by cattle and horses of findmg their way from one place to the 
other irrespective of the road they may have gone. 

I now propose to record some instances showing how cattle 
and horses in this district endeavoured to pair the places 
where they were reared, the truth of which I do not m the 
least question. To show how frequently such cases are met with 
here, where horses and cattle are bred in a half wild state at large 
in the bush, I may note that on determining to make this com- 
munication, Tasks to the first persons I met with who were 
likely from their pursuits to have noticed instances of the nature 
I ee ; of these persons, four at once gave me the particu- 
lars I am about to’ relate. But before doing fo I must further 
remark, as bearmg perhaps not regotely upon the question, that 
T have not met with ebonginal natives, either as savages or as 
“tame blacks,” who any power of fin ewr way 
from pl ace to place diffe 11 its nature, though perhaps in 1ts 
degree, from that to be found ia every goof “bushman ” amon 
the white, Their knowledgo of country is entirelylocal—spec 
-as regards the district belonging to their tnbe or famuly—general 
as regards the country of the neighbouring tribes. They know 
it thoroughly because they have been born ın it and have roamed 
over it ever since. Ont of their own locality I have found them 
to be inferior to 2 good wh te “ bushman,” in so far that they 
are unable to 1eason ont ary problem relaung to the features of 
the country, and*my exper.ence has shown that out of their local 
knowledge I could never rely upon one of them in preference to 
my own judgment. I have remarked also that very few could, 
even in own districts, travel straight from one place to an- 
other, say et twenty miles’ distance. I now pfer eapecially to 
the abongines of that part of the interior of the continent lying on 
each side, north aod south, of Srurt’s Desert and inslading 
Cooper's Creek. As a rale they would ‘‘give and take” some 
30° on each side of the course, correcting the direction from time 
to time as they recognised the “Jay of the country ” from msing 

md. i E 
aia order that the instances I shall now quote may þe more 
clear, ıt will be n to sy ın the first place that all the 
localities mentioned balow be found named in the ma 
published by the Surveyor-General of Victoria, and no doubt 
also in others, The only exception is Deadcock Creek, which 
is howerer shown as a small stream falling into the Mitchell 
River, on the west nde below Cobbannah Creek All cattle and 
horses brought down from the Maneroo table-landin New South 
Wales to the Gippsland market, travel by one road wd the 
Black Mountain, Buchan, Brathen, Balrusdale, and Stratford; 
the distance from tè centre of Maneroo district, say where the 
149th meridian crosses the Snowy River, to Stratford, is about 
180 travelled miles, and the number of cattle brought® down 
annually may be about 12,000; of these a certain percentage 
escape and make their way back to the p'ace where they were 
bred unless recovered on the way or hindered by natural olta- 
cles. There” no other way from Maneroo into Gippsland ex- 
cepting the one mentioned, and the country northward between 
that road and the Great Dividing Range is occupied by high and 
rugged mountains, dense forests, and thick scrobe, The road 
from Maneroo crosses the rivers flowing from the Great Dividing 


e- 

1 About fom months ago a mob of cattle was brought down 
from Q'Rourke’s Staton, the Black Mountam, Snowy River, 
and sold at Stratford. Alter two months on the Bushy 
Park ron near Stratford, fourteen bullocks escaped from the 
paddocks, and on search being made were recovered at the junc- 
thon of Deadcock Creek with the Mitchell River. The line they 
had taken if carried out would go near the Black Mountain. 
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i 2. A horse bred by Mr. Sheen of Omeo was taken down ria 
Bruthen, Bairusdale, and Stratford, and sold ; was broken into 


harness, and worked by Mr. McFarlane, a contractor; was lost 
neir Stratford, and on search being made was found at the 
junction of the Wentworth and Mitchell rivers. The line taken 
in this case is direct for Omeo, ° 

3. Mr. Dongald Mc¥iillan of Snatford some little time back 
bought a mare from 2 Maneroo “moh” About a month ago 
she was lost from near Stratford in hobbles and was seen a day 
or two afterwards crossing ‘‘ Iguana Creek sull in hobbles and 
as fagt as she could The people from the Glenalladale 
Station (Iguana Creek) being then engaged gathering some wild 
horses at Deadcock Creek, found her with them. This line 
taken was the usual one, and If carried out would cross the 
centre of Maneroo. 

These three cases were related to me by the stock-keeper at 
Glenalladale Station. 

4 å year or two back Mr. Kreymborg of Bairnsdale pur- 
chased a mob of horses from O'Rourke Station, Black Moun- 
tain, and sold one, a black mare, broken to lead to a person 
named Gee, living at Cobbannah Creek, Tho mare remained 
with Gee’s horses for some time, but was then missed from 
Lower Cobbannah Creek and next heard of at Tabberabberah, 
and was recovered on Pettersen’s Station, at the foot of Monnt 
Baldhead. bd 

This lme bears a little away from the Black Mountain, but the 
nature of the country is sch that the Mount Baldhead and 
Notch Hill der of mountains form the end of a cl de sac, of 
which the open country at the junction of the Wentworth and 
Mitchell rivers is the mouth, This tract of forest country 





fenced in by mountains a few years swarmed with stray 
cattle fod r progeny ; three hundred bulls were shot by the 
then proprietors in, I believe, about two years. 


5. Mr, Freitag, who follows the occupation of Packing u 

to the Crooked River gold-worki tells me that he ts 
in the habit of buying Maneroo horses at Stratford and breaking 
them in for use in bis pack-train. He finds that for the first few 
trips they require watching carefnlly when camped at Iguana 
Creek, where the road to Crooked River tums northward, as 
they are very apt to make away at that place. When reco- 
vered they are usually found ether at Deadcock Creek or up 
the river towards Tabberabberah, thus conforming strictly to the 
direction taken by catue ahd horses in other imtances, 

6. Thomas Dowling, employed in the stations of Messrs 
yea, at Omeo, bought a mare from Mr. McKeachie, of 
te ın Maneroo. The mare was kept in the Hinaumungie 

paddock (Omeo) for two or three y Being then taken to 

Bindi, about twelve miles distant, she escaped, and after being 

seen at Nannyong, was recoy red at Gelantipy, on the Snowy 

River. Nannyvong is a sma] open piece®of country on the sum- 

mit of the mountain east of B.ndi, and the country crossed over, 

fifty miles, is very difficult, the mountains being some 4,000 to 

5,000 ft. in altitude, acd almost unknown even now except to 

stock-men. IJ came though, last summer, nearly in the line the 

mare mus?’ hate taken. It 13 almost direct for Delegete. 
. A bullock-drver named Richardson dud workin 
lock which had been sent down from by the 

road forsale, He sold the bullak at Omeo—going up there 

with l ~to Mr. Lewis, the manager of Messrs. Degraves’ 

stations, e ballock was kept m the Hionomangie paddock, 
but got out two or three times, and in each case made away 
across country direct for Maneroo, recovered by the Messrs. 

Pendergast, of Mt. Leinster, and sent k to Mr. Lewis. 

These cases I have obtained from Mr. Lewis, and they are 
remarkable as showing the length of time dunng which cate 
and horses retain the recollection of their native places, and niso 
as showing, in even a more marked manner than those quoted 
first, that they return homewards without any regard to the track 
by which they have reached their of departure. The cases 
from Stratford, on the other , illustrate the dutances from 
which cattle will start for home. 

8 Mr. Mackintosh, of Dargo, informs me that about two 

‘| years ago, when gathering mid cattle on the Avon River, be 
got away from bw men down that river for many mules before 
he ascertained that he was astray. Finding, then, that his horse 
penistel in going in a certain direction, he gave him his head, 
and the horse went ina straight line to the place where the camp 
was fixed, a distance of sume ten mules through a scrubby 
country, and without a track. 

I could continue quoting examples still farther, but I fear thet 
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Ihave already trespamed too much on the columns of NATURF, , and still more because it checks evaporation, which is one 


and I shall conclede by saying that these instances are not 
thought here, and that the belief that cattle and 
horses can find their way “straight” is firmly held by all bash- 
men. I have heard similartnstances at Lake Torrens, the Dar- 
' Hing River, and Maneroo. 

am aware that they do not affect thé question as to how a 
cat finds her way home when conveyed shut 2 , but I 
conceive that they bear out the view Bue Berwin, 
and with which my own experience coi 

A. W. Howrrr 


Bairnsdale, Gippsland, Victoria, May 21 

. ` Ingenuity ina Pigen 

THR following facts (having been witnessed by myself) may, 
ape, be considered worthy of insertion in 


your as 
on the subject of # Perception and Instinct inthe Lower 

-Ani "which has lately been brought Mto such prominent 

notice, K 


_ Ontbe Richmond road (Surrey), at about a mile from the 

‘town, stands ao old roadside inn, yclept ‘‘The Black Horse,” 
owned by one R. Ketley. Attached to the house are a number 
of dotnestic ip. jaja ct Yanou brends Pog See 4 

Having on to wait fr my pony to be at this im 
a few years since, my attention was directed by a gentleman (a 
resident of the neighboarhood) with whom I was acquainted, to 
the strange conduct of one of these birds, 

A number of them were feeding on a few oats that had been 
accidentally let fall while fixing the nose-bag on a horse xtanding 
at belt. Ha finished all the grain at hand, a large *' Ponter 
rose, and flapping its wings furiously, flew directly at the Gorse’s 
- eyes, causing that animal to toss his head, and in domg so, of 
course shake out more corn. I saw this several times repeated ; 
in fact, whenever the supply on hand had been exhans! ed, 

T leave it to your ers to consider the train of thooght that 
must have passed through the pigeon’s brain before it adopted 
the clever method above narrated, of stealmg the harse’s 


Pprovender, 
Was not this, indeed, mere sing more then tyeta instinct è 
ote RicHarD H, Narre 
Upton Cottage, Bursledon, Southampton, Ang, 13 
e + 





The Origin of Nerve Force 


T norice in NATURE for July 21 a paper by A H, Garrod, 
fuge that peas force has its origin in thermo-electric 


currents to the diff of temperature between the surface 
and interior of the y. Without ing to any opiman 
from the physiological point of view, I venture to mention one 
or two obvious dfficalties, 

Alikongh; ad'the writer eee = i cold weather the im- 
pulse to act is much more powerfully felt than in summer, when 
the air is hot, and therefore the temperet of’the surface is 
higher,” yet even 98° F, (the internal temperature of a healthy 
body) 1s not unfommon for the air in topical climates, where 
the natives can und great exertoos, £ 
thermo-electric h esis, the nerve force must in this case be 
sti, Again, tamperatuyes of 140° to 160° F. are easily smtamed 
‘urkish Bath. Under these con- 
ditions the direction of the current should be reversed ; and, even 
supposing that pomtive and vegative currents both acted m the 
same sense on the muscles and nervous ganglia, it would seem 
that there must be an mstent of transition when the two shoald 
be balanced, and nervous force at rero, and the powers both of 
sensation and motion lost with it 

The tharmo-electric theory 1s pot required to explain the cases 
. to which Mr. Garrod alludes. We bavo only to consider that 
thé body must be kept at a constant temperature of about 98° F., 


while heat w being contmually evolved internally by nervous and V 


` muscular action, to see that the surface of the bod 
cooler thah the interior in order to get rid of the 


must be 
beat 


withont consumption of work im increased perator and eva--| pecul 
etn oe At high external temperatures will na be 
+dieincl 


ination to muscular exertion; not only because it 
duces heat which tends to upset the equilibrium of temperature, 
but because the force that would have been expended in it is 
consumed in mereased action to get rid of the heat, That the 
exhanating effect of hot water is much greater than that of hot 
air is accounted for both by its greater conductivity and specific 


t, according to the’ 


of the moet powerful outlets for waste heat, It must be familar 
to everyone that rapid exhanstion is produced by immgsion not 
only in hot warer bat in that of almost any temperature. Taking . 
70% as an average paternal temperainre, we shall find that im- - 
mersion in water at 30° would be qulo as rapidly destructive of 
nervous energy as in that of 110°; and that while alr of the latter 
temperature could be sustained by the body for long ` 
without inconvenience, that of 30° would be y tatel unless 
the temperature was kept up by violent exercise. 


* Sup the besin to ba redily colder ihain tha Binod, Tanal! 
be E sorae phyiiologist wil orm me if this is not due to 
the consumpti heat in buil up the complicated and un- 


sable matter of the brain from com vely stable and 
simple consutuents of the blood, and in this case, it there is an 
difference of brain tem between times of rest and nutri. 
tion (sleep) and those of active exertion, 

Knowing as wo do that chemical action is constantly going of 
in the body and that electrical disturbance is an almost constant 
result of such action, dt seems harddy neces.ary to look further 
for the sewrce of errs foree, though we are in almost complete 
ignorance of the details of its production. 

Hane’ R Procrer 





- ‘The Flight of Birda 


A 

Your correspdhdent, J. Guthrie (vol. vill p. 86), has strock a 
note which will, I thmk, echo, The question he ralses is one which. 
has exercised more minds than one.’ It has been present to me 
individually almost ever since I was able to reason. The oppor- 
tunities enjoyed by exiles, epecially in tropical coun'nes, for 
the study ot the phchomenon of a body, poised in mid-air, with 
no apparent support, is considerable, o to the boldness and 
nombor of kites and binis of that Class. have watched - them 
from the t of view—figuratively speak! f Cape 
ent, scores of times, and sometimes under peculiar, 
: but I am unable to add anything co tain to the bare 
statement thet birds of prey com mamtain a pomtion of absolute 


apparan tay 
t is some fourteen or fifteen years since I first watched an 
eagle in a tel with a view to test an explanation—the samo 
as that by Mr. Gnibrle—haxerded as a conceivable 
po abily by my father, long before. Since that day I have 
innumerable epportupitics for close watch—éome of which I 
will descnbe—and never have I seen anything to support it 
Not to go back too far, as I must trust to memory, | was, 
two or three years ago, on the summit of a long-backed soli 
hill, s500 or 600 ft high, in the Coimbatore plains of 
Sonthern India, There was alight breeze blowing, and I saw an 
eagle stemming it, on the leeward mde of the hill, which was steep, 
Sometimes he was within (say) filty yards, and having e good 
Ja»s at band, I rested it on a stone heap, and watched him. It was 
ently possible to see him thus, stanoffary in a motionless field 
of view, at an apparent distance of 10 or raft. Not a feather 
mivered ; the bead was turned from side to side as he scrutinised 
hill-side : occasionally a foot was brought up tu the beak: 


the toll or tbe eye wis perceptible : but otherwise he was af 
resi to all appearance. Of couse the tps of the wings came in 


for a share of my scrutiny, may have been qurermg, bat 
they looked as steady as those of a stuffed eu. And here 
I may observe, that for this appearance to competible with 


n unperoetyed vibration, the position of rest must have exuted 
alt ely with successive excursions, and the tme occupied by 
the latter must have been insigmificant.as compared with the 
dorgtion of rest. I find it impossible to accept this explanation, 
eren ana page! See amar x a how it woul produca 
the peering eflect The tail, 1 should ‘menton;«whs -not at 
reat. It was frequently feeling, as it were, the passing breeze, 

It is to be understood that in the course of frequent see ets 

¿ral position, I had the bird under examination from differeut 

wections—not always of course so favourably. 

On’ another I spent a fortnight on the summit of à . 
iar hill in this neighbourhood, with nothmg to do bat 
recruit as fast as The bill resembles a dish-cover at 


thing of vultures, - There 
are two or three kinds of kite, but forthe present subject 
binis, with a stretch of 
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three or four feet of wing—who will swoop and take meat frodi 
a basket on a man’s head, any day, or even from his hand, A 
score or two of these circling about the kitchen and outhouses 
may be Watched with advantage from the honce-top, as is evi- 
dent, The difficulty is to reproduce, in description, anything 
definite, from the copiousness of the evidente. J can therefore 
only exoress distinctly the conclusions I formed :— (1) that it was 
utterly incomprehensible ; (2) that there wust be some unper- 
ceived sourte of motion ; (3) that it wiri? be (and probably 
was), a subtle utilisation of the varying ar currents met with or 
This conclusion lands one in a new set of perplea- 
ities, it is true ; but it is the least opposed to reasop, however ill 
i ret us 
heavy brutes, with comparatively little 
wing-power, and thelr flight is far slower and heavier, They very 
commonly rest on the mound, domg nothing, and if disturbed, 
the effort to rise is evidently a toilsome one. Nevertheless, they 
too possess, and largely exercise the power, of sustammg them- 
selves in mid-air without apparent action. Not that they ever 
rest motionless, but they sweep about in endless paths with 
hardly ever a beat of the eacept on oscasion, in this respect 
seeming to husband their strength much mo% than the kites, 
who are alweys on the move, and wheel in much sharper curves, 
Iwasa deal impressed, at one time, with the notion that 
the secret lay in slants of wind taken advantage of, bat the more 
I see the less l like it It is im ble to concelve upward 
currents as commonly st choue te mippert a dead bird simi- 
larly extended. And though I am not p to assert that I 
have ever seen bird» floating motiaplesa where there was nzo wind, 
yet if we are to take the vertically resolved portion of wind, 
considered as essential, as the suppo agency, what becomes 
of the horizontal force? Given a cient momentum, one 
could conceive an economic expenditure of “it, but not enough to 
explain the endless wheelings of vultures, mucH less the long 
contianed poimng without forward or backward movement of 
les. ý 
fine, I can only echo Mr. Guthrie’s appeal for farther ex- 
planation ; bat I that we may have no nonsense gbout 
"bones filled with air.” One is tempted to ask in that case if 
death soidiier the bones, to account for the undeniable weight 
and density of a’ goose. J. HERSCHEL 


Bangalore, July 6 


Earthquakes in the Samoan Islands, South Pacific 


ON two formgr occasions I have contribated fo NaTURE notices 
of the earthquakes expenenced in these islands I will now 
continue my list from the commencement of 1872. 

On March 22, at 1.25 P.M, there was ‘a shock from N.E., 
motion honzontal, ibrabon conunued 15 seconds. For 
several seconds before the motion was felt, and during the whole 
time of vibration, there was a noe like distant thunder. 

On April 8, at 3.10 Pu, there was a shgbt sh 
zontal, e 
May 11, at 1020 AM., we had a double shock. This was 
rather severe. Motion horizontal ; interval between shocks, 15 
seconds ; total duration, 25 seconds. 

May 28, at 10 30 P.M , a slight horizontal shock. 

Sept. 9, at 10.20 P, M. double, horizontal shock from N.E. ; 
interval 25 seconds. This was a more severe shock than wo 
usually feel here. 

Nov. 12, at 5.10 9.a, @ alight horizontal shock. 

Dec, 3, at 9.20 PAL, a slight horizontal shock. 

Jan. 2, 1873, at 7.40 AAL, a shock which, in these isleħds, is 





& hori- 


considered very severe, The motion was honontal, The main 
undulation was followed by repıd oscillations for 45 seconds, 
followed by a sea-wave. s 


I regret that I cannot give full and definite information re- 
specting this earthquake. I was away from home at the time, 
staymg at the inland residence of the British Consul, on the 
island of Upolu, where I was unable to note with precision any 
of the accompanying phenomena. The Consul’s residence is a 
wooden bulding with a ground floor only. It stands due cast 
and west. This shook very severely with the rapid undulations 
of the earth-waves, apparently, longitudinally from east to west. 
I at once thought the centre of impulse was to the east of my 

don. Of this, however, I am by no means certain ; in fact, 
have reason to doubt whether my observation on this point was 
correct. The sea-wave was almost entirely confined to the south 
coast of the islands of Upolu and Saran On the island of Tu- 
tula (forty miles to the east of Upolu) it rose equally on the 











south ond north sides. I have at present no information from 
Manua (three islands about sixty miles east of Tutua) except 
that both earthquake and sea-wave were felt there. None of 
those who saw the sea-wave noticed partucularly the time which 
elapsed between the earthquake and the rolling inland of the 
sea-waye. All my informants from Sarail (the most westerly 
iland). i that e te oe followed the other almost 

ediately. h t the earthquake and almost im- 
mediately ras saw the reef bare, much lower than 
it is at low tide The tide was at about halfebb at the 
time. Following closely on this efflux came tho reflux in a large 
wave which rolled inland and flooded tthe sites of vi lying 
low at the back of deep bays. This wave rose about 6 ft. above 
high-water mark dunng sprog tides. The mse and fall during 
spring tides jn this p about 4 ft. Gin, The first great 
wave was followed by a number of smaller waves, and the oscil. 
lation continued for some time. No efflux of the sea was noticed, 
as far as I can l on Upolu or Tutuila At the latter island 
the sea-wave rolled inland more than half-an-hour efter the earth- 
quake, and rose about 6 ft. above high-water mak. No damage 
of importance was done by the wave. 

Two days after the a uakes, we had three others fr 
rapid succession, and three more have followed them on different 
days nno, viz. :— è 

On Jan. 4, at 10.43 AM, we had a heavy horizontal shock, or 
rather a succession of shocks, two of which were severe. These 
continued 55 seconds, and were accompanied by geat 1umbling 
and a hising noise. j 

Four minutes afterwards, viz, at 10.50 A M., we experienced 
another sharp shock, accompanied by mmular noises, The 
vibratlons of this shock continued 15 seconds. We had scarcely 
recovefed onr equilibrium and quieted our nerves after this second 
shock when, at 10.57 AM., we were startled by another, the 
oscillations of which lasted 20 seconds, This also was accom- 
panied by great rumbling. 

No damage was done by these earthquakes. The en 
in these islands are all low, and nearly all are built with 
so that only a very severe earthquake could do much injury. 

9n la 8-9, at midnight, another slight honrontal shock 
was felt. e i 

On Jan. 13, at 8.45 Aat, we had another which was also 

ight. 


ae Jan. 14, at 5 24 aÑ., there was anothe® slight horizbntal 


The Samoan Islands owe their existence to volcanoes, as they 
consist almost entirely of volcanic rock. There has, however, 
been no eruption for a very long perlodeuntil in 1867, when, it 
will be remembered, a submanne volcano burst out between Tat 
and Olosenga, two of the Manua islandg in the eastern end of 
the archipelago. This subsided after a for nights activity. 
A few months afterwards I was on board H,MLS. Facon when 
soundings were taken over the spot where the volcano had been, 
We fonnd a cone 180 feet above the bed of the swrounding 
ocean: the avqrage depth of the sea around 1t being 120 fathoms, 
while the depth on the apex of the cone was only go fathoms. 
There has been no further eraption from this volcano up to the 

nt time. Almost ever since this has been quiet, there has 
t activity in the volcano of Nina Foou, in the neigh- 
bourhood of the Friendly group of islands, 

Samoa, S. Pacific . S. J. WHITER 


THE ARITHMOMETER 


M°t of our readers who have anything to do with 

calculations have heard of the above calculating 
machine, the mvention of M. Thomas de Colmar. A few 
remarks, therefore, on its construction and operation may 
be of interest to those who have not seen this really useful 
calculating machine. 

The instrument is of small size, the one which we are 
about to describe being only “22 in. long, 6} in. wide, and 
34 in. deep. 

We can best give an idea of the great saving of time 
effected by this instrument when we state that with it 
eight figures (tens of millions) can be multiplied by eight 
figures ın eighteen seconds, sixteen figures be divided by 
eight figures in twenty seconds, and a square root of six- 
teen figures be extracted, with the proof, in less than two 
minutes, 

Our illustration shows a top view of an arithmometer 
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removed, It is constructed 


the lid of the bor bein 
$- furnished with eight slots, as 


chiefly of a brass plate, 
-~ shown ; directly under these -slots are mounted eight 
- drums, each having nine elongated cog teeth of succes- 
sivel} ‘length ; over each drum, and between 
it and the slot,tis mounted a square shaft, on which slides 
a pinion wheel so as to catch any number of teeth on the 
drum. Each of these pinion wheels is moved by a but- 
ton, a, of which thefe.-i3 one in each slot, the figures at 
‘the sides of the slots abowing the proper position of éach 
button a, for any work to be orméd by the in- 


strament. i ; 
The. drums gear by bevil wheels with a lo 
horizontal s which is also in with the verti 


shaft moved by the handle b, by which the instrament is 
worked. B is a moveable brass plate, which can turn and 
alide on a round bar-hinge at the back; in this plate 
there are sixteen holes, c, under each of which is a moveable 
digc numbered from o to 9, and arranged so that any one 
~- figure-of'each disc may be brought under its correspond- 
ing hole e These discs have bevil wheels which gear 
with bevil whedls on the before-mentioned square shafts. 
The mov late B is also furnished with the holes @, 
having discs ymbered from o to 9 underneath, and are 
“for showing the number of turns of the handle, giviog by 
this means the quotient in division, and showing the mul- 
tiplier in multiplication, The knobs C and D are fot 
bringing the figures under the holes c and g to zero pefore 
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commencing an operation, and the knob E is for setting 
the instrument to work addition and multiplication, or 
subtraction and division, F is a small slate for memo- 
randa. f 

Before farther flescribing the working of the machine, 
we would remark that, if the knob E te placed at Add, 
each tum of the handle will carry the figures marked by 
the buttons a, under the indicator-holes Œ, or add them 
Ea the figures already under the holes ¢, while if the 

ob be placed at Sub?, each turn of the handle will 
subtract frof the figures under the holes c, the numbers 
marked by the buttons a. i 

Such being the general construction and principle of 
the machine, we will now proceed to give an example of 
its operation for multiplication, the operations for addi- 
tion and subtraction being sufficiently explained in the 
preceding paragraph. - - 2 

Thus, to multip 4 76847235.“ 

‘ 6583 : ; 
Mark the multip'icand on the plate A by the buttons- 


as shown in the illustration ; set the knob E at Add” an 
Mulp*, then turn the handle 4 three times for the unit 


fi-ure of the multiplier, and three times the multiplicand, - — 


viz. 230541705, Willappearuodér the holes cin the moveable 

late B ; this plate must qow be raised, and moved one 
ae or station to the right, and the handle turned eight 
times for the second: figure of the multiplier, and 
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* q Calmar's Arithmomot er 


6378320505 will appear under the holes ¢; move the 
mi: ; to the nght, and turn the handle five times 
for the figure of the multiplier, and 44801938005 
will be brought under the holes ¢; and finally, My moving 
the plate B once more to the right, and turning the 
handle six times for the last of the multiplier, the 
total product, 505885348005, will appear under the holes 
c, and the figures of the multiplier, viz 6583, will appear 
inthe holes d - © > 
In division the on is as simple as for multiplica- 
tion, and is ormed as follows: thus, to de 
414591904 by 4768, set up the dividend on the plate B, 
gnd the divisor on the plate A, commencing with the unit 
figure in each case to.the right hand ; place the knob E 
at Sub? and Div”, and move the plite b to the rigbt until 
, the second. figure (from the left) of the dividend is over 
‘the first figure 9 of the divisor; turn the handle eight 
tim ade will appear in the quotient holes g, and will 
give first figure of the quotient, while the dividend 
. will now show 33151904, having been reduced by eight 
times the divisor, as in ‘ordi arithmetic ; move the 
B one place to the left, and turn the handle six times 
or the second. e of the quotient, and the dividend 
‘rwill be further reduced by six times the divisor, and will 
mark 4543904; again move the and turn the 
handle nine times, and after’moving the plate B, and 
terning the bande ee eee vely, 
eho 





will show 86953, which is the quotient required ; if there 
had been any remainder, it would have appeared in the 
holes c. $ `% 


Although by the ordinary limits of the machine a pro- 
duct of 16 places of figures and a quotient-of 9 places of- 
figures only can be obtained, yet by an intermediate re~ 
cord by the operator these limits may be virtually doubled 
for multiphcation ; while for division, provided the divisor 
does not exceed eight places of figures, the dividend and 
the quotient may be unlimited, o 

The use of the arithmometer in actuarial and othèr. cal- 
culatiens has been shown in thẹ pares read by Major- 

eter Gray, F.R.AS., 


General: Hannyngton and Mr. 
F.R M.S, respecavely at. the Institute of Actuaries (see 
the Journal of the Institute of Actuaries, p. 224, vol. xvi, 
and p. 249, voL xvi); and Mr, Thomas T. P. Bruce 
Warren, in a paper read before the Society of Telegraph 
Pnet has shown tbe application of the instrument 
to electrical computations, > 

The Arithmometer is now, we believe, used in many 
Government Offices, in nearly all the Life Insurance 
Offices in England, in Observatories ; Sir W. 
Thompson, Prof. Tait, Prof, Galbraith, and Dr: Ball, 
also use them in the Universities and Colleges with which 
they are respectively connected. , 4 

The instrument can be seen, and all information ob- 
tained, of Mr, W. A. Gilbee, of 4, South Street, Finsbury, 


es c will all show noughts, and the quotient holes @ | who, we understand, is sole agent for the Arithmometer, 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 

i Ill, “a 

IMPERIAL STANDARD POUND 
THE stahdasd unit of imperial weight ıs the avoirdu- 
pois pound of plitinum, constructed under the 
superintendence of the Comm ssion for Restoration of the 

Standards, The mode of constructing this nev standard 





Fia 4.-—Worm and sn of the lost Standard Troy Pound 


of weight, together with full details of all the scientific 
rocesses employed, have been described by Prof. W. 
. Miller, to whom its construction was more imme- 
diately entrufted. A drawing of the imperial standard 
pound has already been shown in Fig. I. 
For constructing this standard, the first point to be 








Fic 3.—Queen Elumbeth's Stardard Troy Pound of eight and four ounces 


determined was the exact weight of the lost standard 
Troy pound, from which the weight of the new standard 
Avoirdupois pound was to be derived. Upon eda GA 
tion, this proved to be the most d:fficult problem to 

solved by the Commussion. The old standard had been 
constructed in 1758, together with two similar pounds 
under the direction of the Parliamentary Committee of 


* Continued from p 309. 
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that year. Itis stated to have been composed of gon 
metal, but unfortunately no record exists of its volume or 
density, and it is not probable that it was ever weighed 
in water, An accurate drawing of the lost standard pound 
had been made in 1829 by Captain Nehus, who measured 
its dimensions witb ethe greatest care. (See Phil Trans, 
1836, p. Hao It very nearly resembles a Troy pound now 
in the Standafds Department, which was constructed at 
the same time, and is said to be the onginal from which 
the lest Standard was made, Its form and size are shown 
in Fig, 4. 

When the Troy pound was constructed under the 
direction of the Committee of the House of Commons in 
1758, it was made as nearly as possible of the genuine 
weight of the Troy pound according to the ancient 
Standard. For this purpose comparisons were made of 
the Exchequer Trdy S‘andards with each other, and with 
other Troy standards belonging tothe Mint and the prin- 
cipal scale-makers. At the period when the Troy pound 
of 1758 was constructed, there existed no distinct Stan- 
dard Troy Pound at the Exchequer. The Exchequer 
Troy Standards of Queen Elizabeth, which were the legal 
standards in 1758, consisted of a binary series of Troy 








Fia, 7—~-Platmam Troy Pound, 


Fig 6—Plaunum Troy Pound, 
§ T, of the Standardi 


RS, of tho 


art as follows :—RS bemg a pe i 
indr cal Mth Paroova. The length of the nde of the base of RS mo 
o total helght » 66 ches, the diameter of tho bass of T ie x 185 
beight 1 07 inch, > 


ounces from 2580z to $oz, in the form of cup weights, 
fitting into each other. To obtain a Troy pound it was 
necessary to take the two Exchequtr Standard weights 
of 8 and 4 oz, represented in Fig. 5. 

The two other Troy pounds constructéd in 1758 were 
found by the Commission to be in existence, as well as 
two similar Troy pounds made at the same time and 
bearing similar marks, though all differed slightly in their 
dimensions, as well as in volume and weight, They were 
all in good preservation and were careful'y exammed by 
Prof. Miller, but there was no satisfactory evidence of 
their having been accurately compared with the lost 
standard so as to identify its weight, and thus to render 
them available for determming the proper weight of the 
new standard. One of the two last-mentioned pound 
weights (denoted as O by Prof. Miller) is shown im Fig. 4. 
This weight was d by the Commission, and is 
now deposited in the Standards’ Departmenr, It differs 
very slightly in its dimension from the lost standard, as 
shown above, and its weight in air was computed by Prof. 
Miller to be 5759'85625 grains of the lost standard. 

For ascertaining the exact weight of the lost standard 
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pound, the following weights, which had been accurately 
fom with it, were examined :— 
¢ brass Troy Exchequer Standard pound, con- 
structed in 1824 under the superintendence of Capt. 
Kater, and legalised as the official Standard ; 

Three similar bras pbuhds, constructed for the Cities 
of London, Edinburgh, and Dublin ; ° . 
A platmum Troy pöund and'two brass pounds belong- 

ing to Prof. Schumacher ; 
The platinum Troy pound of the Royal Society. 
It was found, however, from examining the resuks of 
several weighings of the brass Troy ds that great 
discrepancies existed, attributable to the effect of oxda- 
Hon or other causes. -It was consequently resolved to 
rest entirely for evidence of the weight of the lost standard 
on the compansons of the two platinum Troy pounds ; 
‘denoted by Prof. Miller as Sp and RS. These two plati- 
num weights had been constructed In 1829, and were 
intended+to be equal to the lost Standard (denoted as U) 
when weighed in air, Each of them had been compared 
with V by Capt. Nehus at Somerset House in 1829, with 
the following results :— ; 
Mean of 300 observafions, Sp = U — 000857 grain, 
'' (mean ¢ = 65°62 F. ò = 29°722 in. 
Mean of 140 observations, RS = 
(mean ¢ = 65°73 F. 4 = 29 806 in.) 
The density of Sp had beep- determined by weighing it 
in water, to be 211874, and it was fotnd to displace 
0°32544 gr, of air of the stated mean temperatufe and 
atmospheiic piessure. The density of U bad never been 
determined, but it was assumed to be of the same density 
as one of the Troy pounds constructed at the same time, 
vix. 8151, which 1s nearly the average density of brass 
and bronze weights, and to have therefore displaced 
0°84646 gr. Whence in a vacuum Sp = U — 0'52959 gr. 
The density of RS also had not been daama te 


e 


— 000205 grains, 


- weighing in water;~but_it was assumed to'be of the same 


density as Sp, and therefore to have displaced 0'32629 
gr. of air, whit U displaced o'y865 gr. Whence ina 
vacuum RS = U — 0'52441 gr. The mean value of the 
lost Standard Troy pound thus determined through Sp 
and RS, was the basis upon which the new Standard 
- Avoirdupois pound gas to be constructed. Asa preli- 
minary.operation, a new platinum Troy pound, denoted 


- as T, was constructed very nearly equal in weight to 


Spand 
to RS, and taking the mean of 286 comparisons of T vith 
- Sp, and of 122 comparisons of T with RS, it was found 
that in a vacuum 
T = Sp + o'oo105, whencerT = U — o-g2851 
Te RS = o'00429, whence T = U ~ 0'52870 
From the mean of these two results, giving. to the 
first twice the weight of the second, in consequence of S 
having been compared about twice as many times wi 
U and with T as was compared, it was finally deter- 
mined that in a vacuum ~~ ' 
Tom U — 052857 gr., or =-5759°47143 gre. 
It was also found that in air ¢ = 65°66 F. 3 = 29753° 


. ‘which was the mean of the comparisons of Sp-and RS 


with U, and was adopted by Prof. Miller as the standard 
air, = 
2 ` T = U — 000745 gr. j 
It pis be aa a all the standard Troy 
pounds were intended to be of their true weight in ordinary 

- alr, whilst the new standard imperial avoirdupois pound 


“wasto be made of its true weight when weighed in, or 


reduced to, a vacuum. 

The next process was to determine the weight of the 
new avoirdupois standard pound, of 7,000 grains from 
the Troy pound T of 5,760 gr., and for this purpose four 
new’ platinum weights of 1,240 gr. each were constructed, 
all accurately verified interms of T, and by employing 
other platinum weights of 800, 500, 400, 8, and“4o gi. 


1 








the true weight in a vacuum of each of the 1,240 gr. 
weights was separately determined by numerous compari- 
sons with T and mth each other as follows :— z ie 
5 i T ‘ if Lt 

» Å = 123988622 

B = 123988605 
C = 1239°885 E 
D = 1239°88580 . @ ° ; 


i Mean = 123988601 
s T t Mean = 6699°35744 
It thus 
up the full weight of 7,000 gr. Tbe ap imate weight 
o`%645 gr. was obtained from T in the following manner. 
By comparisons with thë 4o gr. platinum pando! two 
platinum weights of apace 20 gr. each, were. found 
to weigh 19°998 gr. each," from which were denved 
W = 12901 gr, V = breast = From V was derived Q 
the mean of ten weights of plaflnuin wire, and equal to 
0645 gr. very "nearly, It will be shown, hereafter, in 
describing the mode of weighing with'a scientific balan 
that small differences between two Standard poun 
weights of less than o'I grain are ascertained by the 
index scale of the balance. Means were thus afforded 
of determining the exact weight of 7,000 gr., which- was 
the weight in a vacuum of the new’ standard pound, con- 
structed of platinim, an& denoted ag PS» or Parla- 
mentary Standard. ` i 5 

The weight of PS was actually determined by the 
mean results of 8fcotnparisons with each of the following 
sets of weaglifts :— i i a S 


g ° : mim. 
+ A — 0 002936 in air 4. m 1947 C $. m 75838 


PS mT + 

PS aT + Q + B —o01731 ,, 1989 759° 31 
PS mT + Q +C —cooréat ,, 18 83 754 38 
PS at T + 78443 


D- , ` 19 6 
{n A 
ZPS = T + Q+RA -t B+ C+D) o Gory in ar f = rga8 C k = 7598 

The density of PS was determined by weighing in 
water to be 21°1572, and that of T and the B R 
num weights tobe 21'1661. PS con: tly displaced 
0'397 gr. of air, and T+Q-+A dis d 039727 gr. 
Hence 

PS = 700000093 grains of which U contained 5760; 


Having arrived at this very close approximation to the 
desired. weight of the new standard, it was resolved by 
the Commission that PS should be constituted the new 
Imperial Standard pound, and beeconsequently deemed 
to contain 7000°00000 grains of the few stan 

Four ‘sichilar platinum pounds were also constructed, 
and their weight in terms of the new standart’ PS accu- 
rately determmed. These were intended a’ ‘duriliary 
Standards of Reference, with the view that either of them 
might replace PS, in case ‘of its destruction or damage. 
They were termed Parliamentary Copigs (P.C.), and were 
deposited as follows :— 

PC, No. 1, at the Royal Mint. 

PC, No. 2, with the Royal Society. 

e PG No. 3, in the Royal Observatory at Greenwich. 
PC, No. 4, immured in the New Palace at West- 
minster, 

_ Thirty-six other standard pounds of bronze 
also constructed, and their standard weight, both in a 
vacuum and in the standard air, adopted by Prof. Miller, 
was accurately determined, as -well as the deusities of all 
the new standard pounds. These gilt bronze-pounds were 
distributed amongst different countries and public institu- 
tions of this country. 

All the numerous vaping, both in air and in water, of 
thenew standard pounds for determining their weights and 
densities were e by Prof. Miller himself, and details 
of all these operations are given by him in his “ Account 


gilt were 


: 
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required only a weight of 064266 gr. to make 
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of the Construction of the new National Standard of 
Weight.” 
The new imperial standard pound is of the true weight 
of an avoirdupois pound when in a vacuum, The prin- 
‘cipal advantage of the metal of which it is composed 
. (platinum), consists in its not being affected by oxidation, 
which would unavoidably alter its absolute weight But 
platinum hds this disadvantage, if used as the material of 
a standard for regulating ordinary weights of precision 
made of brass, viz that when weighed in air against æ 
brass or bronze standard weight of so mwch greater 
volume, although of equal weight in a vacuum, its a ied 
rent weight ıs always about half a grain greater than that 
of the brass or bronze standard. To obviate this disad- 
vantage, the weight in standard air of all the bronze 
Standird pounds verified by Prof. Miller were computed 
by him, sot in terms of the platinum standard pound, but 
of an ideal brass comnuergial standard pound, denoted by 
imas W. He assumed W to be of the same density as 
the lost standard, and of the average density of brass or 
bronze. In standard air, Z == 65°°66, 6, = 29°75 in. PS 
with a density of a1'157a displaced 039644 grain of air, 
and W was assumed to doblar 103051 grain, And as 
the official standard weights, by reference to which all 
commercial weights are Cannel are made of brass or 
bronze, it was intended that they also should be regulated 
by their weight in air when referred to the brass commer- 
cial standard W. This has ın fact been done The 
only change since made has been under the sanction of 
the late Standards Commission, by which the standard 
air recited in the Act of 1824 for determining the weight 
in air of a cubic inch of water, viz £ = 62° F., ġ. = 301m, 
has been substituted for that adopted by Prof. Miller in 
consequence of ite being the air in which the weight of 
the lost standard pound had been most accurately deter- 
mined, The object of this change was to adopt one 
uniform normal temperature and barometfic pressure 
for all standard purposes. In the new standard air 
(tog A = 7 0852825 — 10), PS displaces 040282 gr., and 
W, wih a density of 8 1430, displaces 1104706 grain of 
arn; H. W. CHISHOLM 


° (To be continued.) 





THE TUSCAN MEMORIAL TO GALILEO 


VV IELARL in speaking of Savonarola, and the men of 

his time, says :--* The world stood aghast at this 
new race of Titans, Who arose to fight with the old idols, 
and it soon began to oppress them ; but it worships their 
remains and lingers in their footsteps.” And this is 
literally the case: the descendants of those Italians who 
burnt Savonarola at the stake, preserve, with religious 
care, the cell in which he wrote, morsels of his monki-h 
garments and of his hair, his manuscript notes, iadeed 
every memorial tHat remains of him. The custodian 
who showed us these remains, together with a picture 
representing Savonarola at the stake in his own Piazza 
della Signoria, of Florence, abused Alexander VI. aod 
the Inquisitors, and the whole body of ecclesiastics cgn- 
cerned in the matter, so roundly and so fiercely, that we 
were led to wonder what manner of Catholic he could 
be; and to compare the Catholicism of 1872 with that 
of 1472. Thus, too, Galileo, persecuted during his lfe- 
time, 1s now almost worshipped: the Tuscans have built 
him a shrine worthy of a saint ; in the inscription on bis 
house at Arcetn, they call him Divinus Galilans ; and in 
the shrine itself they have preserved, after the manner of 
a saintly relic, one of his forefingers which was detached 
from his body when it was removed from the chapel of 
SS. Cosmo and Damuianus to Santa Croce. This relic is 
preserved in a small reliquary urn, upon the base of 
which is the following inscription written by Thomas 
Perelli :— 
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“t Letpsana ne spernas digit! quo dextera cœli 
Meare nu nunqouem voos mortahbus orbes 
Moastarit, puro tragbs malimine vyrui 

Acs prior facious cu pon Pitania quondam 

Suffecat pubes montibus altu 

Ne qudquam mperas conata ascendere m arcos” . 


Again we have Vja Galileo and Biblioteca Galtleina. 
The Pisans point with pride to the Lampada Galileina 
in their Cathedral, and honour his statue in their Uni- 
versity ; and these are the descendants of the men who 
paid Galileo tenpence a day for his services in the Uni- 
versity; who made him abandbn his professorship 
because he proved that Aristotle was not infallible; and 
who said derisively to his folowers— Ye men of Galil 
ry stand ye gazing up mto heaven?” or, as Ponad 

it = 
“ Ecouter c que dit Apétre: Dens let ciens 


Peurguel promene- vens was peur! 
C'est aing que davance Íl lancait Panathéme 
Contra et contre toa systèmo,”’ 


The Tuscan Memorial to Galleo is in Florence, in 
the Musco di Fisa e di Storia Naturale. It is entirely 
tbe work of Tuscans, and is said to have been con- 
structed at a cost of 1,000,000 lte (nearly 40,0004) It 
‘consists simply of a vestibule, from which opens a small 
rectangular with a semicircular tribune, in which is 
placed the statue of Galileo, by Prof. Costolii The 
interior of the hall is entirely lmed with white marble, 
and with frescoes in admfable taste. The frescoes in 
the a ale represent Leonardo da Vinci in the presence 
of Ludovic Sforza, Duke of Milan, to whom he is making 
known some of his great 1aventions. Apropos of this, 
there exists in the Ambrosian Library, in Mulan, a large 
folio full of MSS. notes, and drawings, Leonardo da 
Vinci, which the courteous director of the library is 
always willing to place in the hands of interested strangers, 
and which well ys the most careful examination. 
Some of the skgtches of hydraulic apparatus, appeared to 
us to be worthy of minuter study than they appear to 
have received. The opposite fresco of the vestibule 
represents Volta capleimng his inventioff of the pile to 
the members of the French Institute, in the presence of 
the first Consul, Napoleon, and 
vestibule are also placed marble meda lons of Leo 
Baptista Alberti, and Baptista dell@Porta. A fresco in 
the hall by Bezruoli, represents Galileo lecturing in Pisa, 
on the laws of falling bodies, This is a really strikin 
and well-conceived painting: Galileo in his professori 
toga stands by the long inclined plane, showing his 
results to his colleague, Mazzoni. In the fo uni isa 
professor jn a monastic habit, kneeling near the inclined 

lane, and counting the time of descent of the falling 

dy, by the beats of his pulse. Young, students are 
pe et Galilco, in order, if possible, to aid him in 

is experiments ; while on another side the Aristotelian 
pro'essors are looking on with derision, and searching in 
vain in the writings of the Peripatetié for explanations of 
the new facts. Inthe background appear the cathedral and 
the leaning tower. The whole conception is noble and 
spirit-stirrmg, and one longs fora similar treatment of 
other great discoveries in science :——Davy discovering 
potassium, Faraday obtain ng the first magneto-electric 
spark, and magnetising a ray of light. The opposite 
painting representsamecting of the Accademia del Crmento: 
the patron of the Society, the Grand Duke Ferdinand 11, 
is eagerly watching an experiment which is being madc 
by Redi, Viviani, and Borelli, on the apparent (to them 
real) reflection of cold by a parabolic muror :--one of the 
rough spuit thermometers recently invented by the 
Academy, is placed in the focus of the mirror, and a 
block of ice is used as the source of cold. 

The three frescoes in the Tribune immediately arcund 
the statue of Galileo, represent three notable events of 
his life: in the first he is seen intently watching the 
swinging of a lamp in the Cathedral of Pisa; in the 
second we see him in the act of presenting his te'escope 


Lagrange. In the 
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to the Venetian Senate ; and in the third he is repre- 
sented as an old man, in his house at Arcetri, dictating 
the geometrical demonstration of the laws of falling 
bodies to his disciples Torricelli and Viviani. On the 
arch Above the statue, the astronomical discoveries of 
Galileo—the Italians claim for him the Milky Way, the 
Nebula of Orion, the Phases of Vetus, the Mountains 
of the Moon, the Satellites of Jupiter, the, Solar Spots, 
and the Ring of Saturn—are represented effectively 
ona blue ground. Bas-relefs in marble on the pillars of 
the arch represent his terrestrial discoveries—his couritry- 
men claim for him the Pendulum, the Hydrostatic 
Balance, the Thermometer, the Proportion Compass, the 
Keeper of Magnets, the Telescope, and the Microscope. 
Beneath the frescoes and around the statue are niches, 
containing some of Galileo’s instruments, his telescope, 
an objective made by the astronomer himself, a propor- 
tion compass, and a et, with a keeper which he con- 
structed for it. Imm y surrounding the statue we 
notice the busts of his most celebrated followers, Castelli, 
Cavalieri, Torricelli and Viviani. In the hall there are 
six cases containing old apparatus, chiefly that of the 
Academy of Cimento.. Phe various thermometers ee 
in the lesa di Naturali esperienn” of the Academy 
are here to be seen; the vessels they used for showing 
the incompressibility of water; h meters ; together 
with astronomical and poodenical instrament: Here, 
also, is the large burning-gldss constructed by Bregaus 
of Dresden, employed by Ayeni and Targioni i thet 
experiments on the combustion of the diamond, and after- 
wards employed by Sir Humphry Davy. The various 
inventions and discoveries of the Academy are shown in 
bas-relief on the pillars of white marble. 

The memorial is altogether worthy of the man, and of 
the fine taste of the Florentines. „It is, perhaps, the only 
sancinaire scientifique which exists, but we may hope that 
the example of the Florentines will be fgllowed in this 
and other countries. The Milanese have recently bought 
the collection of pao and the MSS. of Volta (for a 
gum, we beleve, of 100,000 lire); a suitable museum for 
them will, no doubt, soon be fitted up. It is much to be 
wished that Faraday’s apparatus could be collected to- 
gether in one place as a memorial to the mav. This 
reminds us that soor after the death of Faraday a sub- 
scription was set on foot for the purpose of providing 
some suitable memorfal, but we are unable to remember 
whether the designs of the committee were fully carried 
out, and whether the subscription attained the desired 
amount ; if not, it is to be hoped that the matter will be 
kept well before the public. ` 

We have spoken above of the discoveries attributed to 
Galileo by hise countrymen. We are inclined to think 
that some of his claims have been pressed too far; but 
on such a subject an almost endless controversy might be 
earned on, for we may remember that even the invention 
of the telescope has Been claimed for others of his own 
countrymen (Antonio de Dominis and Baptista Porta), 
and by the Dutch; and the invention of the thermometer 
has been attnbuted to Cornelius Drebbel, Sanctorio 
of Padua, and others, But if we put all this aside, 
Galueo still stands out pre-¢minently as one of the fathers 
of experimental philosophy : he did not create it, but he 
introduced a taste for it, and enlarged it, and he possessed 
in an eminent degree the true spuit of philosophical in- 

uiry, the ardent love of research, the “ Provando et 
Riprevando® which the Academy of Cimento adopted as 
its motto. 
G. F. RODWELL 





THE SPHYGMOGRAPH AND THE PULSE 


"THERE are few valuable instruments or methods of 
research which have been bronght before the scien- 
tific world under circumstances less auspicious than one, 











he inventor of which, the illustrious M. Marey, has quite 
recently visited this country. The sphygmograph, shortly 
after its first construction, was introduced into „tbis 
country as an instrument which gave promise of Being an 
invaluable aid in diagnosis, and of such universal appli- 
cability as the stethoscope and thermometer, Neverthe- 
less, after an existence of more than ten years, it may be 
said that the general impression respecting it is that it is 
a failure, that it has not answered its expectations, and 
that it may as well be put aside, together with other 
curiosities of the physiological laboratory. How this result 
has come about is not difficult to discover. The instru- 
ment is a complicated one, and its indtcations are even 
more so, The stethoscope. when introduced, gave results 
at first sight palpable to the most ordinary minds, and 
the amount of mechanical knowledge necessary for the 
comprehension of some of its most striking results 
scarcely exceeded that of the principle of the common 
pane But with the sphygm h the case is different, 

ts indications gre so detailed and so precise that before 
they can be understood, it is absolutely essential that 
several intricate and elaborate problems of hydrodynamics 
and physiology should be thoroughly investigated, and 
more than one of these have not, we are surprised to say, 
yet left the hands of the mathematicians in any decided 
form. How thtn is it to be expected, as it has been by 
many, that the sphygmograph should be found a valuable 
assistance in the diagnosis and prognosis of disease, 
before the physicist and physiologist can give an explana- 
tion of the language in which it appeals to them? There 
is no doubt that the instrument must be in the hands of 
the student of the healthy body for some time to come 
before its true value in the elucidation of disease will be 
appreciated ; and all additions to our knowledge concern- 
ing 1t must be carefully weighed. 

In a thesis for the M.D. Cantab.,* Dr. Galabin has 
published seweral results of his sphygmographic work in 
the study of renal disease, and what 1s mote to the point 
on the present occasion, he gives his own ideas as to the 
analysis of the same trace in health. The fact of the 
authors being an accomplished mathematician, as well 
as a student of Biology, gives more than ordinary weight 
to his remarks, and enables him to put several potnts in 
a light which 1s clearer and more precise than usual. 

The author does not enter fully into the reasons in 
favour of his views, and does little more than simply 
state them ; but as they differin some respects from those 
generally accepted, they present features of interest to 
workers on the subject. He is one of those who con- 
sider the trace as it appears on tfe recording paper as 
a decidedly duplicate phenomenon, resolving it into the 
true pulsation, together with the oscillations of the lever, 
which necessanly result from the momentum acquired by 
its sudden movement, This he illustrates by superim- 
posing on an ordinary pulse curve, as taken by the sphyg- 
mograph, an ideal one, such as, according to his concep- 
tion, ıt would be if the instrument cormctly followed the 
changes in the diameter of the artery under observation ; 
the titer being little more than a uniform rapid nse 
followed by a similar but slower fall, that is slightly 
broken by the “dicrotic ” wave, which 1s produced by the 
closure of the aortic semilunar valves. The excessive 
height of the primary rise is supposed to be due to the 
powerful impulse given to the lever at the commencement 
of the flow of fluid in the artery ; and the small secon- 
dary, or “tidal” wave, which occurs just before the 
* dicrotic,” is supposed to indicate the true arterial expan- 
sion, which the lever meets on falling from the height of 
its impulse. We quite agree with part of this explana- 
tion, being fully convinced, from many reasons, that 
the primary nse, or so-called “percussion” wave, 
is not a percussion wave at all in the ordinary 


* On the Connection of Bright's Disease ith Changes in the Vascular 
Bystem.” By A. L. Galan, MLA, M.D., Fellow of Trmity Coll, Camb, 
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acceptation of the term; in other words, that itd 
does not result from the shock produced by the opening 
of the aortic valve, but that it is coincident with the flow 
of hquid8, one reason being, as the author remarks, that 
the most violent ımpulse in an artificial model or'schema 
of the circulation so communicated, as nofto cause any flow 
of liquid, produces ‘no upstroke, but only a slight quivering 
of the lever, However, that tae primary oscillation of the 
lever m a sphyfimograph trace is not, in a great measure, 
a genuine representation of the movements in the artery 
it is equally impossible to believe, for in’ very slow 

where the main rise is not very decided, this wave 
1s pariiculaily pronounced, being ual in its rise, and 
more gradual and paraboloid in its fal. Itis also seen 
equally clearly by employing a reflecting sphygmoscope, 
in which the ray of light which acts as fhe long arm of 
the lever, hasno weight, and consequently cannot produce 
any oscillation. Another great objection is that the notch 
between the first and sgcond (the percussion and the 
tidal) waves always occurs at the insfant, at which the 
aortic valve closes at the heart,* the time it appears after 
the commencing pulsation varying with the length of the 
pulse-beat. In fact, the tendency of all observations is to 
make it evident that the second or tidal wave is a post- 
systole act, being the oscilatory indication of the 
secondary tidal wave, which appears af such in the 
dicrotic rise, and originates from the closure of the aortic 
valve, as Dr. Galabin ees with most in thinking ; 
though Dr Sanderson holds the very different view that 
the second beat is a restoration of equilipriam which takes 
place by increase of pressure towards the heart and dimi- 
nution towards the periphery, a consequence of the sudden 
projection towards the capillaries of the blood during the 
systole. 

Dr. Galabin remarks that, “if the sphygmograph used 
have a secondary spring to keep down the long lever,*the 
tidal wave may be replaced by two or even by a jagged 
line. Such a spring is better omitted, because it is apt to 
introduce oscillations of its own” It is this idea which 
has misled him. Tracings taken as he proposes appear 
much in favour of his explanation, but they are so be- 

, cause they are in reality Jess truthful than they might be. 
We have nevef seen the least indication of any imperfec- 
tions caused by the employment of the small spring, but 
we have seen the “ ssion ” wave divided into two by 
it in very slow pulses, the former being a small true 
shock-rise, and the latter the real primary rise. 

In conclusion, we cannot refrain from quoting a rerpark of 
Dr. Galabin, which, from the precise way in which it sets 
the question referred ® at rest, is worthy of being quoted 
in every text-book. Referring to the rhythmical] contrac- 
tion observed by Wharton Jones and Schiff in the wing 
of the bat and the ear of the rabbit, and its supposed in- 
fluence in assisting the circulation of the blood, he re- 
marks, “ Now a peristaltic wave in a tube would tend to 

-produce a current in the liquid of its own velocity, and it 
would, therefore, aecelerate a slower current, but retarda 
quicker one. ‘Therefore, no peristaltic wave could accele- 
1ate the arterial stream, unless it travelled with the ve- 
locity of the pulse wave. It is thus evident that no such 
slow rhythmical motions as have been observed could 
sist the arterial flow. And it is inconsistent with the usual 
character of involuntary muscle to suppose it capable of 
transmitting a very rapid wave of contraction, The 
arteries themselves indeed, when made to contract by 
artificial stimulus, do so slowly and gradually.” 

A. H.G. 


AMERICAN. EXPLORING EXPEDITIONS IN 
THE GREAT WEST 


HERE are several important e itions more or less 

















employed upon scient:fic work in the least known 
portions of the Western territories. From some of these 


* See Proc. Roy. Boc., 1871, p yao. 





parties, a considerable amount of fragmentary infor- 
mation comes at irregular intervals; but in other cases 
the explorers prefer to withhold details as to their move- 
ments and work, whether scientific or otherwise, tll 
after their return, when their report can be prepared 
officially. There is, however, a general and widespread 
interest taken in thése explorations. It seems desirable 
for the sake of, a clear understanding of news from time 
to time received, that a general résumé of the status and 
work of at least the more prominent expeditions should be 
presented. ' . 

What is known as the Yellowstone Expedition will first 
be mentioned, because in size it is much the most for- 
midable. It proceeds through a region where itis deemed 
advisable to strike terror among hostile savages, and 
with that view has a military force of 1,900 men. Its 
movements also have reference to the establishment of 
two new military posts in the north-west, for which 
purpose Congress has appropriated 200 000 dollars. The 
force serves as an escort to surveying parties of the 
Northern Pacific Raiload, with reference to rts comple- 
tion from the town of Bismarck on the Missouri River 
in Dakota—about the centre of fhat terntory, and near 
the roIst parallel west of Washington—to the Rocky 
Mountains ; a distance of between 500 and 600 mules, on 
ae drawn in general east and west, and south of 47° 

. lat, 

This line may be divided fnto three parts ; (1) from the 
M River to the Yellowstone, about 200 miles, 
coming into the territory of Montana; (2) along the 
Yellowstone River about 100 miles ; (3) thence west-ward, 
reaching the Rocky Mountains south of the town of 
Helena. At the date of latest advices, the e ition had 
passed over the first division, and was on the banks of 
the Yellowstone. The navigability of that river had just 
been demonstrated by the successful ascent of a steam- 
boat, built at Babies for the purpose, which brought 
supplies from Fort Buford. 

Of the scientifc party accompanying the Yellowstone 
Expedition, the following names may mentioned :— 
Dr. J. A Allen, of Cambridge, Mass., in charge of 
zoology, botany, and paleontology, an! chicf of the 
aoa es ; Dr. L. R Nettre, myneralogist and geco- 
logist ; W. R. Pywell, of Washingtot, photographer; E. 
anes of the Museum at Cambridge, arust; and 
C. W. Bennett, taxidermist. be 

The Hayden Expedition, as that under the manage- 
ment of Dr. F. V. Hayden is generally termed, might be 
mere Dey designated as the United States Geological 
and Geograpbical Survey. It has a much larger scien- 
tific staff than any of the other expeditions. Its history 
dates from 1867, when what was then the territory of 
Nebraska was the subject of a survey by the United 
States, Prof. Hayden bring appointed chief geologist to 
the survey under the Act of Congress by which the under- 
taking was authorised. The next year the survey was 
extended into Wyoming Territory, and in 1869, into 
Colorado and New Mexico. In 1870, a more careful 
survey of Wyoming Terntory was made; and in 1871, 
portions of Montana, including the natural wonders of 
the Yellowstone region, became the subjects of explora- 
tion ; ultimately resulting in the setting apart as a public 
pleasure-ground of the Yel'owstone National Park, a 
district of 3,575 square miles. The survey of 1872 
reached the region of the Yellowstone by separate routes 
of two divisions, of which one proceeded from Fort" 
Ogden, Utah, and passed up the Valley of the Snake 
River in Idaho Termtory; the other started from 
Boseman, a town in Montana near the Rocky Mountains, 
and on one of the Upper Forks of the Missoun River. 
The appropnatioons for this series of surveys have been 
increased year by year, starting with 5,000 doliars in 1867, 
and rising to 75,000 dollars for the survey now taking 
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The district of this year’s operations may be specified 
as the eastern half of mountainous- Colorado, ittcludes 
about 32,000 square miles, and is bounded east by long. 
104° 30’, north lat. 40° 25’, west by long. 107°, and 
south by the southern boundary of Colorado, lat. 37°. It 
is divided for the purposes of the surycy iato three parts 
- by latitude lines 38° 30’ and- 39° 30’; the northermost 
being called the “ Middle Park Division,” the middle one 
the “South Park Division,” and the southern one the 
- “San Luis Division.” _ The examination of the gold and 

silver mines of the region, and the measurement of its 

mountains, are among the more important duties of the 
survey. Unusual prominence is given to procuring pic- 
tures by photographs and otherwise, wee 
The camp’was organised at Denver College in May; 
the expedition started thence Joly 1, numbering 41 men, 
The season bas beer unusually favourable, the streams 
being low and but little snow or rain falung. The loca- 
tion of the camp at the latest advices wa4 on the eastern 
slope of the Rocky Mountains, at the head-waters of the 

Platte, Arkansas, and Blue Rivera. Accurate measure- 

ments of some thegmore prominent peaks amo 
which are Pike’s, Long’s, Evan’s, Gray’s, coln's, an 
the Holy Cross, have been obtained. The views from 
these summits where the snow melting on one side flows 
to the Atlantic, and on the other to the Pacific, are of 

Yast scope and magnificence. e There were in sight from 

one point by actual count, 150 peaks of not less than 

13,900 ft, and at least 50 of 14,000 ft, in height’ By the 

muddle of July 'r5o stereoscopic views, and 50 11 X 14 in. 
negatives of this scen been secured. The moun- 
tains have, very generally, at a depth of 50 to 200 ft. from 
their surface, a limestone stratum 30 to 50 ft, thick, con- 
taining silver and ‘lead, yielding on the average in the 
best mines 250 to 300 ounces of the former metal, to the 
ton of ore, The carboniferous and sijurian rocks identi- 
fied are said to contain rare fossils, The entomologists 
of the expedition have classified no less than 227 different 
kinds of grasshoppers. The direotion of march projected 
at last accounts was to be toward the valley of the Upper 

Arkansas River and the unexplored region beyond. 

There are more than 20 scientists taking actual part 
in the expedition : emong them may be mentioned Dr. 

F. V. Hayden, geologist-in-chief; Mr. J. T. Gardner, 
- chief rapher, who has attained great reputation in 

his conpéction with previeus geodetic surveys in Colorado 

‘and on the Pacific coast; Mr. Marvine, geolugist of the 

Middle Park Division;.Mr-7 Henry Gannett, metecrolo- 
` gist and astronomer, and topographer, in charge of the 
* South Park Division; Mr. W. H. Jackson,*in tharge of 

: the photographic party ; Dr. Endlich, geologist ; Lieut. 
OW, È Carpenter, naturalist; Mr. Seward Cole, ornitho- 

- logist è Mr. J. M. Coulter, botanist; Dr. A. C, Peale, 
- geologist; Prof. W. D. Whitney, of Yale Coll who is 
wnting a series of interesting letters concerning the work, 
to the New York Tribune. , 
On some accounts the a of Prof. O. C, Marsh, 
sometimes known as tbe Yale e Expedition, because 
the fossils collected are sent to institution, ranks 
next in ‘importance. This is purely a private under- 
‘taking, at the of the ms composing the 
expeaition. The United States Government furnishes a 
small but sufficient m litery escort. The reports are 
published under Government auspices. This is the fifth 
of a series of .expediuons similarly undertaken by Prof. 
Marsh, has no rcterence to surveying or topography, and 
ig devoted exclusively to research for the remains of 
extinct vertebrates ii the tertiary and cretaceous forma- 
tions, The districts explored hitherto with such remark- 
able success will probably supply the fields of the present 
undertaking. The directions previously taken were as 
follows =- ` - 

First expedi in 1868, to Lake Como, Wyomi 

Territory. Second, in June, 1870, to the Loup Fork 
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(iver, in Nebraska ; the Had Lands east of the Black 
Hulls and between the North and South Forks of the 


Platte, in Wyoming and Colorado ; and the Great Basin “- 


of the Green River, soathward from Fort Bridger, bor- 

Utah. There were also minor trips during this 
ex 
Smoky River, in which were uctive of valu- 
able results, The wid’ tion eae the summer 
of 1871, and agam explored the Smoky River region in 
Kansas, the Green River Basin, above mentioned, and in- 
vestigated two basins, likewise of the Tertiary age, one in 
Idaho and the other in Oregon. The fourth was a trip 
with a comparatively small party in the autumn of 1872, 
It concentrated at St. Louis, went to Fort Wallace by way 
of Kansas ‘City, and, receiving escort, proceeded to 
Smoky Hul Fork, On this expedition some explorations 
were made near Cheyenne, and several days were spent in 
researches, with varying succesg, at Crow’s Creek, Colo- 
rado. °° P 

At the most recent dates the present expedition, leav- 
ing North Platte Station on the Union Pacific Railroad, 
had made a nine days march through a desert country, 
undergoing great hardships ; had -reached the Niobrara 
River, made investigations on both its banks for more 
than 100 miles below the mouth of Rapid River, and 
had returned, laden with fossils, to Cheyenne, expecting 
to make the next start frĝm. Fort Bridge in Wyoming 
Terri This ition may extend its researches, as 
Professor Marsh informed the writer, to the Pacific 
Coast, and is nof expected to return till late in the 
autumn. 7 : : - 

The expedition known as the Wheeler Exploration 
Party is under the management of the U.S. War Depart- 
ment, Bureau of Engineering. Its chiet is Lieut. G. M. 
Wheeler, of the U.S. Engineers The operations of the. 
present season will consist of exploration and survey west 
of the root meridian and south of 4o°,principally in 
New Mexico and Arizona, down to the borders of Mezico : 
‘The following are named amongst the scientific force :— 
Messrs. Henry Leubbers, G. Thompson, J. J. Young, and 
E. Somer, topographers; G. R. Gilbert, E. E. Howell, J. 
J. Stevenson, and Oscar Loew, geologists H. W, Heo- ` 
shaw and Jobn Wolfe, naturalists ; B. Gilpin, meteorolo- 
gist ; E H. Clarke, Dr. F. Kampf, W: W. Marryatt, and 

rof. H. B. Herr, astronomical o The establish- 
ment of an astronomical observatory, substantially built 
of brick, having three observing-rooms; at Ogden, Utah, 
will fofm part of the labours of this expedition, which 
concentrated its forces to start gom Denver in June 
last. - 

There is an expedition under command of Capt. W. A, 
Jones, of the U.S. Engineers, which started from Omaha 
oa the znd of june, lts objects are mainly topagraphical, 
having direct reference to the Yellowstone National Park ; 


but it may be extended to the Big Horn country, a wild 
region imperfectly known, and sud tobe fabulously rich 
in. mine situated south of 44°.and between meridians 
106 and I Among the scientific men attached to this 


party are Lieut S. E. Blunt, astronomer ; P. Le Hardy, 
to pher; Dr. C. C Parry, botanist and minerdlogist ; 
Mr. T. B. Comstock, of New ied ar 
Whether there 18 a surveying party under Mr. Clarence 
King, geologist, stil in the Wasatch Mountains, at work 
on the line of the goth parallel; whether that of Major 
-J. W. Powell has returned from its investigations having 
principal reference to the cafion# of Colorado; and 
whether a party that went from Philadelphia—conpiating 
rncipally of Prof. bera Leidy, palæontologist; Dre 
Chapman, zoologist, Mri Josepa Willcox, mue- 
ralogist, all of that city, and Prof, Porter, of Easton, 
Pennsylvania, botanist—is still in the wilds of Wyoming 
and Colorado, the writer is unable, at the present date, 
to determine, ” 
New York, Aug. 8 SEn 


ition to Green River, ia Wyoming, and to the v 
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NOTES i 


e Fron a private letter jest received from Prof. Wyville Thom- 


son, we leam that the Challenger left St. Vincent, Cape Verde |: 


Islands, on August 2, fur Bahia, for the purpose of making her 
fourth seciion across the Atlanhc. As it is now the middle of 
the rainy seagon, and as part of the courte of the Challenger Hes 
along the coast J Africa to the southward, the members of the 
expedition expect to be veiy uncomfortable fora time. On July 
15 a very successful month's cruise from Bahamas was comt 
pleted, some of the details of which we expect to be“able to pub- 
lish next week, ‘We are getting on first rate,” the letter 
says; ‘‘the arrangements continue very complete and satisfac- 
tory.” 

Tue French Astoclation for the Advancement of Sclence opens 
to-day at Lyons, nner the presidency of M., de Quatrefages. 

Tuls years meeting of the Iron and Steel Tnstitute opened on 
Munday at Lidge, where the members received a most enthusi- 
astic reception. The first mecting was held at the Academic 
Hall of the University, when Mr. Lowthian Bell, the President, 
delivered a speech, In which he warrly thanked the Belgian iron. 
masters for their friendly reception, and then spoke at length on 
various technical matters, On Toesday a second meeting was 
held, when several papers were r It was announced that 
the members were inwted to hold their meetings next year in 
the United States, Many fêtes, recepdons, and other entertain. 
ments have been got up for the members, yho are also to visit 
the prnapal mines and iron foundnes of the durnct. To-day 
the members are to be received by the King of Belgium at the 
Royal Palace in Brussels. 

Tue Brtbh Archeological Association commenced its yéarly 
meetings at Sheffield on Monday, under the presidency of the 
Duke of Norfolk, who entertained the members, and others, at 
dinner in the evening, The members received È hearty wel- 
come from the town, and have been visiting several places of 
interest In the neighbourhood. On Tuesday evening several 
papers were read in the Cutlery’ Hall on Yorkshire archeological 

* and antiquarian gabjectz. Among these was. paper by Mr. 
J. R. Planche, Somerset Herald, on “The Early Lords of 
Holderness,” and one by the Rey. Dr, Gatty, on “The Town 
and Pansh Charch of Sheffield.” 

THE twenty-fifth annual meeting of the Somersetshire Ar- 
chological and Natural History Society commenced ar Wells 
on Tuesday. The opening mecting was held at 12 o’¢lock at 
the Town Hall, the reiting president, Mr. W. A. Sanford, of 
Minehead Court, taking the chair, After a brief speech he ro 
signed the pre-idency to Lord Hervey, the Lord Bishop of the 
diocese. In the report of the Counc, the following subjects, 
among others, were referred to :~-The druidical circles of Stan- 
ton Drew, the chambered tumulus of Stoney Littleton and Cad. 
bory Camp heve, through the influence of the Council, been 
enumerated in Sur John Lubbock’s Bul for the preservation of 
public monuments. It is proposed tc purchase the casfle of 
Taunton as a musenm for the rapidly growing collections of the 
society; 3,000/, are wanted. Mr, Ayshford Sanford, in 
the parchase of Taunton Castle, mentioned that it is the elta 
fortress of English orlgin in the west of which the date Is cer. 
tain, It was built by King Ina, about the year 700, and has a 
Norman keep, and specimens of architectural additions of every 
date down to the Perpendicular. The earthworks are in good 
preservation, Mr, E A. Freeman, D.C, L., in speaking on the 
question whether the next meeting should be held out of Somer- 
setahire, said the study of the Church architecture of the district 
was incomplete unless it included Sherborne Minster at one 
extremity and St. Mary Redcliffe, Bristol, at the other. Sher. 
borne, too, was the old bishopric out of which Wells was 
carved. After some routine business, the Bishop gave his ad- 
dress. He pointed out some peculiarines of Somersctshire as a 
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county, its many double-named places, its number of small 
holders, and the absence of any old baronial seats, 

THE Gasette d' Angsbourg contains some interesting details in 
connection with the recent meeting at Copenhagen of the Scan- 
dinavian Scientific Congress, This ix the oldest of the many 
northern societies, hafing been institute! at Gothembourg 10 
Joly 1839. Among the orginal members are the names of 
E. H. Ginstedt, J F, Schouw, Forchhammer, E Fries, Nilson, 
Berzejins, Hansteen, all men of the highest emmence in their 
own departments, The meetings of Associauion are held 
alternately at longer or shorter intervals, in ench of the three 
Scandinavian kingdoms, at Copenhagen, Stockholm, and Chris- 
tiama, the kings of the countries always showing an active 
interest in the doings of the Association. At the recent—the 
eleventh—-meeting at Copenhagen, the number of members was 
400, the President being M. Steenstrup, who delivered the 
opening address in the preseaco of the King and Crown Prince 
of Denmark. The meeting was divided into ten sectlons, m 
each of which many papers were read; general meetings were 
also held, and several excursions magle to places in the neigh. 
bourhood. 

Mz. SMITH, the leader of the Daily Telegraph Assyrian Ex. 
pedition, gives in the Zelgrepk of Tuesday a number of inte. 
resting details of his work. He gives a translation of the tablet 
which relates the curious legend of the desceat of Ishtar, the 
“ dangier of Sm” (the moon-god), into the infernal regions. Tho 
boxes containing the more portable of the treasures exhumed by 
Mr. Smith have, after many hazardous adventures, safely reached 
this country. These, with several very valuable memorials pur. 
chased in Metopo‘amm by Mr. Smivh, and the expense of which 
the proprietors of the Taerapk have very generously charged 
themselves with, are now safely lodged in the British Museum. 
The heavier artiges are expected to arrive in this country very 
shortly. 

THE following among obher exhibitors have received diplomas 
of honour at the Vienna Exhibition :—In the Ming Depart- 
ment: the Geological Survey Office, Calcntta. In Group 22: 
the South Kensington Museum, London, Educational matters : 
the National Educational Bureau, WadMington ; Dr. Leitner, 
Lehore, India; the Government of Massachusetts; and the 
Smuhsonian Institution, Boston, U.S. ° 

Mr. G. F. Ropwx11, Science Master in Marlborongh College, 
has resigned the Lectureship on Natural Philosophy in Guy's 
Hospital. 

We shuld ‘advise all connected ‘with “Sclence teaching in 
schools connected with the Science and Art Degartment, to ob- 
tain a copy of the new syllabus in the followmg subjects, 
fost issued by the Department :—Sabject XIV., Animal Phy- 
siology ; XV., Zoology; XVL, Vegetable Anatomy and 
Phymology ; XVIL, Systematic and Economic Bo any. From 
the Syllabus it wil bo seen that (a) Subj-ct XIV, Animal 
Physiology, is altered in certain details, (6) Subject XV., has 
now become ‘‘Elementary Borany,” being a modification of 
the former Subject XVIL, Systematic and Economic Botany, 
(c) Subjects XVI. and XVIL together now form a new subject, 
Biology, into which the former subjects of Zoology and Vege. 
table Anatomy and Phystology are absorbed. The elementary 
stage is the same for both Subjects XVI. and XVIL, the ad~ 
vanced stages of these subjects being respectively Animal Mor- 
phology and Physiology, and Vegetable Morphology and 
Physiology. As respects the existing qualifications of teachers 
for carnwg payments o1 the results of instruction, the deduc. 
tions in those payments on account of the previous success of 
the pupil, and the prizes to the pupuls—(a) Subject XLV., 
Animal Physiology, will be in no way affected by the change 
now made inthe syllabus. (4) Subject XV., Elementary Botany, 
will be treated as If it were the same as the former Subject 


- Taking all matter into consideration, the sub-epmmitiee are of 


. pany offer return tickets at very moderate rates with the privilege 


+ 


to Mr. W. G. Blatch, Hon. Secretary, Greeh Lane, Small 


l points as approximate 


_to consider the practcability of the proposal ara of the opinion 
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XVI, -Systematic and Economic Botany. . (¢) Subjects-XVL 
and XVIL will be treated as perfectly pew subjects, except that 
all persons will be qualified to earn payments on results in those- 
subjects who are now qualified in Subject XV., Zoology, and 
Subject KVL, Vegetable Anatomy and Phyéiology, and also 
all those persons who have obtained a class at the courses in 
Biology and Botany respectively for teachers a$ South Kensing- 
ton. (d) As the elementary stage of Subjects XVL and XVIL 
is the same, payments cgn only be made on account of a pupu’s 
success in‘one or the other, and not in ‘both. Payments for the 
advanced étage and for honours can be obtained in both. 


THe following are the regulations for exhibiting Recent 
Sclentific Inventions and Discoveries of all Kinds, at,the Inter- 
national Exhibition of 1874 :—Division II. Recent Scientific 
Inventions and Discoveries will, consist of, objects the excel- 
lence and novelty of which are considered by the Committee of 
Selection tò be" so great as to rendez Jt undesirable that their 
introduction to the public should be until the proper 
year for, the exfubition of thelr Classes of Manufacture in Di- 
vision IL. Nö objects will be admitted into Division ILL which 
have been shown in previous International Exbibibons of this 
séries, unless very important alterations or improvements have 
been added to them since the date of thelr previous ethibitlon. 
The latest day appointed for recebving objects in this Division is 
Wednesday, March 11, 1874. - Ta 

TuE Birrhinghan Natüral History and Microscopical Society 
propose fo" undertake d novel and commendable enterprise in 
the shape of à mariné etarsion, The sub-committee appointed 


that if such an excursion bé properly carried ont, it cannot fall 
.to be productive cof interest and enjoyment to the members. 


opinion that the South Coast of Devon is the most favourable 
for the proposedgxcursion ; and uf Teignmouth be selected as 
headqusters, it mH allow'of dredging and shore collecting in 
the wicinity, and In For Bey, and off Berry Head, as well as 
botanical and geological excursions in the neighbourhood, and 
(if umé permits) visits ® the wilds of Darrmoor and the beantifal 
and picturesque scenery of the River Dart, Holne Chase, Las- 
leigh Cleave, Becky Fels, &c. It is proposed that the excur- 
sions commence qn Monday, September 1, which would allow 
six clear days dredging in the neep tides after the Angust new 
moon,’ and some shore collecting during the September fall 
moon. A first-class yacht, with two men and æ bost, can be 
hired for a very moderate sum, and the Midland Railway Com- 


of staying in Devonshire for 17 daya. Various members have 
undertaken to superintend the dredging, botanical, microscopical, 
‘and geological work, afd altogether the arrangements proposed 
"gre very complete and seem likely to make the excursion a, suc- 
cess. Wo bope it will proye so, and that the example of the 

Birmingham Society will be followed by othen, 
either singly or in combination. , Inquiries should be addressed 


Heath, Birmingham. . 

‘Tyre Brighton and Sumex Natural History Society hag deter- 
mined to collect facts In connection with the Natural History of 
Sussex, for the purpose of verifying existing Lists; and prepar- 
ing (with a view to ultimate publication) an suthentic systematic 
record of tke land and marine faune and flora of the county. 
The Society will be much obliged to all who can render assist- 
ance in any or all of the followmg ways :—(1): By forwarding to 
the Society lists of such species as may have fallen under one’s 
own personal notice; (2) by contributing facts relating- to such, 
localty (m order to prevent the extir- 


pation of rare species, the approximate, and nét thé eiact, 
a> oF x 


on 
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locality is asked for); whether rare, local, or common j acc. . 
dental variations ; apparent artinction and re-appearance į times 

of appearance; any noteworthy matters connected with the life 

history of species „and (3) by sending specimens to be deposited. 

in the Brighton Free Museum or other Museums In the county. 

Communications will be thankfully recetved | Mr. R- Glaisyer, 

Honorary Curator, Dispensary, Queen's ‘Rog® Brighton ; or by 

T. W. Wonfor, and Jno, Colbatch Onions, Hon. Secs. 


‘ es 
SCHTAPPARELLI has recently published two very interesting 

memotrs, the one an elaborate historical monograph’ on “The 

Precursors of Copernicus,” and the other on ‘‘ Fallmg Stars,” 


SIGNOR- AuGusto RIGHI, Demonstrator of Physics in the 
University of Bologna, has published « very interesting memolr, 
Std Principio di Volta (Bologna: Tipi Gamberini e Parmeg- 
giani, 1873), In this he discusses gt-great length Volta’s theory 
of electrical excitatidh, A number of original experiments are 
given, and photographs of a new apparatus employed for them. 


ENGINEERS havo been busy on the estate of Mr. W. Gilford, 
at Dalby-on-the- Wold, aad: other places in Leicestershire, inves- 
ligating the allegation that the Midland coal measures extend in 
an almost direct@ine from near Leirester.to Melton Mowbray, 
and through the Vale of Belyoir, embracing an area of many 
square miles, As the reports male are Of a -highly favourable 
character, and as the importance of having a coal-field close to 
the town of Leicestes can scarcely be over-estlmated, it is pro 
poded to bore to a depth of 1,000 ft, and to divide the expense 
pro raté amongst the landowners. Several of those most inte- 
rested have signified their desire to have the problem solved in 
the only practical manner. Mr, Harrison, of the Mining School, 
Notungham, is of opinion that ‘‘coal exists under East Notts 
and East 
ont all the measures in the western part of Notfh, and throwing 
them all in on the eastern side. From this and other coniidera- 
tlons” he Is convinced ‘‘that there isan immense coal-field 


stretching along the county of Nottingham, by Bingham, through 


the Vale of Belfor, as far as Melton Mowbigy, and will be - 


found at a workable depth.” : 


AT the last monthly meeting of the council of the Victorla 
Institute, it was announced that seventy-nine new members had 
joined during the past seven months. “It was also repoited that 
in accordance with a resolution at the prerous meeting 
the Inshtute hed joined in the applicatiqn made to the Govern. . 


there being en anticlinal fault throwing | 


r 


ment for adequate aid to the expeditions to’ observe the transit” ' 


of Venus, more especially those so strongly urged by the Green. 


wich board, ” 


Tue valuable library of Conchological and other Natural His- -~ 


tory books belonging to the late Mr. Thomas Norris, of Preston, 
was sold by auction on July 30, by Mr. J. G Stevens, for 322/, 
Mr. Stevens also sold; on Aug. 7, the library of the late_D. H. 
Beaumont Leeson, F. R.S., of Boachurch, for 58a%, | oe 

THe recent earthquake m South America extended, it is 
stated, over 30,000 square miles, A 

Tm following is from the Gardener's Chronicle :—* We leam 
that Baron von Mueller is about to retire from the directorship 
of the Botanic Garden, Melbourne, On scientific gruunds this 
is much to be regretted, for no one has done so much as the | 
Baron to forward the interests of Botanical Science and practical 
applications in Australia as he has done, We cannot profess to 
judge the circumstances which may have led to this step ;, but if, 
as is alleged in some of the Melbourne papers, ‘the gardens are 
henceforth required more as an ornamental adjunct to the Vice- 
regal domain than as the centre of Botanical Science and experi- , 
ment in Australia,’ then undoubtedly’ the anthoritics manifest an 
ignorance df the proper functions of a botanic garden which is; 

S Fee” f 


. 
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unhappily, not confined to -Aurrali Everyone must desire 
that the gamden should not be a ‘cheerless’ ‘scientific desert’ at 
the same timeit is equally clear that it should not be transformed 
merely into ‘a pleasure-ground worthy of the mume,’ It is satis- 
factory, however, to learn that the Daron’s services to the State 
will not be lost, he will not suffer in pocket by the change, 
and that additional and much needed assistance will be given 
him.” 

TuE Canadian Ornithologist is the name of a megial stated 
last month, “with the object of making a monthly depository 
of facts, theories, and anecdotes relating to our feathered 
friends.” Dr. Ross of Toronto is the editor. The first number 
leaves much 100m for improvement in its successors, 


Tar last number of the Fournal of the Society of Arts contains 
areport by Dr. R. J. Mann, on “Recent Scientific Inventions 
and New Discoveries at the ®nternational Eyhibitions.” 

Tur following is the list of candidates successful in the com- 
petition for the Whitworth Scholarships, 1873 :— Samuel Dixon, 
23, draughtsman, Manchester; Roge: Atkinson, 20, analytical 
chemist, Crewe; Joseph Amscow, 22, chemist, Crewe; W. R. 
Bousfield, 18, student, Cambridge; W. H. Warren, a1, engi- 
neer, Wolverton ; William Barber, 20, dranght®man, Notting- 
bam; William H, Fowler, 19, emgineer, Oldham ; Thomas 
Sugden, 23, mechanic, Oldham; Cyrus Ballock, 22, mill- 
wright, Worsley, near Manchester ; John Bes 20, engineer, 
Glasgow. 

Tue following gentlemen have passed in the First Divislon on 
the First B.Sc, Examination for 1873, it the University of Lon- 
don +P. Bedson, E. B. Cumberland, T- F. Harris, S. A. Hill, 
W. Hudson, J. Vuriamu Jones, O. Lodge, J. G. aeie 
W. R. Parker, T, S. Tat, C. M. Thampson, pa 
sm, B.A. Ta 

Tux " Proceedings of the Geologists’ ities for July, 
ye almost wholly occupied with an account of the interesting 
ord instructive excurmons of the Association durmg the summer 

«months of last Tt contains, besides, 2 paper by Mr. John 
Paterson, “On a Vint to the Diamond Fields of South Africa,” 
and another by Mr, John Curry, ‘‘ On Columnar Basalts.” 


Tax “Mineral Statistics of Victoria for 1872,” are made up 
as usual of a host of tabulated details of all kinds, relating to the 
minerals and mines of that colony. Owing to changes,in the 
law it scems to be more difficult than heretofore to collect 
ù accurate statistics as to thè quantity of gold raised, many mine- 
owners bemg unwillmg to furnish returns According to 
returns furnished by the Commissioners of Trade and Customs, 
the quantity of gold exported in 1872 was 1,160,554 on, 19 dwts, 
the estimates of the Mining Registers baing 1,331,377 oz 
18 dwts. 

A spxciaL Reporton Emigration by the American Gover- 
ment has been sent us, containing a great amount of information 
likely to prove very valuable to intending emigrants, as Well as 
to statisticians, Not only does it contain statistics as to the 
number, nationalities, &c. of emigrants during the last few years, 
but much information as to rent of land, staple products, land of 
labour ın demand, wages to be earned at verious trades and 
occupations, &c. 

‘Tue additions to the Zoological Society’s Gardens during the 
past week include a Silvery Gibbon (A’podater leuciscus) from 
Java, two Slow Lons (Nycticebus tardigradus) and a Binturong 
(Archctis binturong) from Malecea, a Tiger (Fais tigris) from 
India, presented by Sur Harry Ord, C. B. ; a Malay Bear (Ursus 
malayanus) from Borneo, presented by Mr. A. C. Crookshank ; 
a common Marmoset (Hepalt pacchktts) and a Black-eared Mar- 
moset (4. penicillata) from brenl, presented by Afr. J. Stanley ; 
a Cornish Chongh (regius gracedus), presented by Mr. G. 
Holford ; a Gazelle (Gemia dorcas) from Muscat, presented by 
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Major C. B. E. Smith ; two Blue-headed Pigeons (S¥arnaenas 
cyanocephala) from Cuba, a White-headed Saki (Pithecia lencoces 
phala) from Demerara, and a Hawk-headed Parrot (Deropiyus 
accipitrinus) from Brari, deposited. 














SCIENTIFIC SERIALS 


THE Zoologist for this month commences with an Interesting 
Mr. T. H. Potts, who is paying so much attention to the 
Dims of New Zealand, on the habits of the Night Parrot of that 
sena (Strisygops habropeilus). One of its favourite foods is the 
hey ne of ees fern Aspi Carina agr heli called Piki- 
w beng onl niy partly iges 2 orms large pellets of 
excreta on the fi foor of tunnel homes, in eo have 
t a bird of species as a pet, agree in testifying to its in- 
rae and companionableness.—~Mr. Cecil Smith, among his 
ornithological notes from Somersetshire, records expenments, 
suggested by Prof. Newton, with a view of ascertaming how far 
noe in ia Smee and especially some of the foster-parents of the 
any objection to eggs of a different colour ieee 
nee in their nest, a A Age peee ube 

Baly successful.—-Mr, Gatcom ot a ex- 
aminmg a Night Heron obtained near Iain Darn he 

also records other ormthological notes. —A specimen of Seyllarns 
erctxs is mentioned by J. S. Bowerbank, a» having been - 
obtained by him at St. Leanard’s (it was five Inches long), as well 
asan A Fish,-~Mr. A. G. Rutler finds, as one of e effects 
of the Wild Birds Protection Act, that farmers employ boys to 
collect aad break up all the eggs on therr grounds, as they are 

now deprived of the satisfaction of e the turds. 








SOCIETIES AND ACADEMIES 


LEDS 
Naturallat's Field Cidb and Scientific Association, 


Aug. 5.—Mr, Louis C. Miall read a on ‘The Permian 
Rocks of the Neifhbourhood of Leeds.” He first desenbed the 
base of the P System. The carbontferous rocks having 


been disturbed, thrown inte anticlinals and faultgi, were greatly 
denuded, and the Permian rocks were then deposited upon the 
new surface thus produced. The conditions of depowt of the 
megnesisn limestone were then considered. The abundance of 
mineral salts, exclustve of carbonate of yes the scantiness of 
animal life and the dwarfed state of the mollusc, all point to 
depomtion in an inland sea or confined basin similar to the Cass 
pian, Dead Sea, or Great Salt Lake of*the present day. In 
parts of he Trassic period the previous marine surface appears 
to have become, in at least, terrestrial or fresh water. Ata 
much later period the Permian racks, with others of subsequent 
formation, were denuded extensively, and reduced to the state in 
which ow ocur, The Permian series of the neighbour- 
hood of were then specially referred to. The Lower New 
Red Sandstone of South Yorkie (the PomfretRock of Smith) 
docs not appear to be present, at all events in a conspicuous 
me in ths dnc. he so-called Lower New Red Sandstone « 
of Plumpton is undoubtedly of carbonif The U 
and Lower Magnesian Limestone are wall disnlovedi Vains 
sections of these rocks at Rigton, East Rowe 6 
Whin Moor, and Knaresborough, were described in the pa 
Remarks on the colour of the soil ped by tndarlying Cars 
man rocks on the few founls w. have occurred at Garforth 
and Cold Hill, near Sherburn, añd on the superficial drift, con- 
cluded the paper. 

VIENNA 


Imperial Academy of Sciences, April a4.—Dr, Wiesner 
[opment of Finn on the influence of oe ere 
opment of Penicilhesm slaucum, res takes 
place between 1° * and 43° Ci; Scott or aye 
2'5° and 40°; formation of spores between 3° and 40°, These 
attain maxima of rapidity, the first and third at 22°, 
the second at 26°.—Dr. Hause gave a paper on the decrease of 
heat with the height in Asiatic monsoon countries, The decrease 
is less on the windy side than on the lee. The yearly average 
decease is not less in the tropics than in central Europe. 
May 8 —Dr. Fhin presénted s-memoir an. the seticture:Gf 
tonei borie 
15.—Dr. Boué read a paper on petrified bod es which 
Tas forced from their place of deposition ; and another on 


` 





formation f the dolomitic Alpine Brecclas, as compared 
the forint if mountains in Lower Austria, which resemble 
then, but are quite distinct m origin. 
es ik re communication’ from Prof. Horsford, of Cam- 
bridge, S., treated of the reduction of carbonic acid to car- 
oxide tbrough Ros hate “of iron; —-MM. Hlanwets and 
Habeimann conclu account of “researches on protemn- 
stuffa They find the e cascin to be, 


ted a’ note an the retardation of 
“the nervus splanchnicus. 
—M. Fritsch presented the third pert of his normal 
es for Austro-H: Prof. Maley described ro- 
searches made along with Dr. on the chemistry of bones, 
One chief object was to ascertain whether the substance of bones 
isa combinadion of calac p bate with the lime-furnishing 
mas, in chemical sense, PE E e ae rather án inumate 
mechanical mixture ‘of the two constituents. - epee the 
latter ‘view.—Piof Topler’ described two appli 
principle-of air friction io measuring instruments. A 
Inegnet bas, connected with it below, and in the same 
venical plate, moving in £ closed case, the vertical section of 
“which it nearly fills, By inserting cross walls in the case, the 
motion of magnet and plate may be deadened by air friction; 


and that in pr as the cross plates are pushed far in-or 
not. The er a Heaton ifor ee purposes, The 
observet looks telescope at a little jaar TICE coe 
peded by:two ni a eee ror ger tha it, 
he mirror moves as if in a viscous liquid. f. Sum 


“ pented a memotr on the earthquakes of Lower Austria. Two 

. Hnes of direction are distinguished.—Dr. Houletechek discussed 

thè “path of the fitst comet of 1871.—Dr. Heitmann described 

ts in which he had fed carnivorous animals with lactic 

d, and also Injected it subcutanconsly ; the result being arth- 
ritis and osteomalacia, 

Jane 26.—Dr. Hattamann read a phper < on the life phases of 
Moai M. § cipal Yesalis f a largo 
10 — of a 
git Simony gare fie peoa an «les 
will be develope, requinng only oneematter and one principle 
of farce — Dr. Polis cavern noth an the pemaluatiod'of seeds in 
pure oxygen gas. In such gas, of ordinary density, seeds did not 
get beyond the first stages ; but, curloualy, if the gas was diluted 
with ¢ of its volume of hydrogen, or rarified to a pressure of 
150 mm. they asin alr—Dr, Heitzmann read a 
on the development of penostenm, bone, and 
Poly T 17.—Dr. Bobm‘presented a note on the influence of car- 
boni¢ acid on the verdure and growth of plants, In an atmo- 

ere containing only 2 per cent. CO, the formation of chloro- 

yll was retarded; while 20 per cent. suppressed it entirely in 
most cases. The gas was also found pejudicial, in various 
degrees to the germination of seeds — Dr. Mayer de- 
scnbed some experiments on dhect electrical stimulation of the 
heart in mamméla,——-Prof. Suess gave s on the formation 
of mountains if central Europe, and Dr, Heitmann ono on in- 


l Misamiation of petiomenm bong, and garilage- - 


e” GOTTINGEN 


Royal- Society of 8ciences, June 14.—M. Waits read a 
note on pened lost Mayence Arnal Me Benfey presented g 
antes ae on the suffixes ews, 44, and denti tdi, in 

a of 
an ` aante ; e 
s treatise on ‘‘eye-speech,” pantomime, gestures, and 
tions of the voice, phenomena which he w fet bares io make 
careful note of, gad griromarlans to sody More than 
as throwing light on the development of serch and ingga 
—M. Quincke described a new method of observing ga 
sions in telescopic work.—Dr. Voss communicated mathematical 
notes on the simple transformation of plane curves, and the 

etry of surfaces.—Dr. von Brum described certain smooth 
muscular ‘fibres fotind in the bodies, accompan 
the larger veins, and forming cylindrical or fiat bundles. — 
Enneper presented a second note an orthogonal surfaces,—-M. 
Hjerknes medo. sonio historical observations on Dirichlets pro- 
blem of a ball-at rest in an agitated, unelastic, infinite quid, 
and generalised rome! results previously obtained on the subject. 
-—M. Kunkerfues made some remarks on the method of deter- 
Sp eee ae Re ee ees for 








Sirius, agree pretty closely with observation,—M. Lolling con- 


tributed 2 y memoir on the of Athens. From 
local study, and the Greek authors, he seeks’ to defermine the: 

and nature of the Pnvz, the Bema, the cave of: Apollo 
in the “Acropoliseand the Metroon, He is now prosecuting 


these i qu further. 

July 5. M ay made some remarks on tho Aral nomini- 
tive “ in the Rigvrea.—fFr. Wie-cler 
gave a pple arial of certain valuable specimens of earif Grecian, 
sculpture and other antiquities obtained in the East.—Dr. Riscke 
discumed Weber's fundamental law a reciprocal electric action 
in its to the unitarian h cals, instead of tha 
dualistic, which Weber ado points ‘out some diffe. 
rences these hypotheses in oo bh thelr eslis —Dr. Vogs road 
a paper on the geometry of Plicker’s line forma—Dr. yon‘ 
Ene eases ge cartilage, ` 


“Academy of Sciences, Fé ET .—M. de Quatrofages, - 
dent, in the chair—-The following wi aie et a :—A reply 
to M. Tacchiu’s néw Ae by P Faye Tre author ai- 
swered the obsSrvations and objections lately published by that 
observer, of whom he said that è the iamas w ie be cites are in 
contradiction with the theories which he atribuies to me, 
but not with those which I have. really publushed.”—On the 
Cyanides, by M. Berthelot—On tbe ie-solution of pre- 

M, Berthelot—On the of New Caledonia, 

M. Ad. rotgnlart.—On the ery applied to the . 

sapien aig! by M, Trécoh—M. ¢ Beaumont fronished 
some er descriptive matier on the detailed geological map of 
France.——M. A. Ledu read the fifth portion of his panes 
on thermo-dynamigs.—On the movements of the tide on 
the coasts of France, change in the time of bigh water at 
Havre since the embankment of the Seine, arte L. Gausm. ~- 


On the passage of gases through colloidal R e tor Oe 
by M. A. Ba thdlemy.—Note on the meth ed for the 
self he natun] phosphates employed In rene by 


error than ofa5 per cent.—On a cave of. of the 
remdeer, at Hautes-Pryrénéss, by E. Piette, 
The author announced the discovery beneath a deep layer of 


P 
pelladiom on the -h a M. Coquilhon.—On the 
varianons of heemog si ro diy by M, Quinquaud, 
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Trae a, at bottom, ‘Equation | (0), should 


GG: te) ala) C jit (=) (ay @ 


The calculations were not mado by i meea Os eran, etther in its 
or wrong form, but mom the values uf à given in Lalo I.—J. Cue- 
XwE 


P. 30, 1t col. equation (7) ehould be Za 
P. E A E 
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THE REPORT OF THE SCIENCE COMMIS- 
SION ON THE OLD UNIVERSITIES 
t o If, 
Te relation to the Colleges, the attention of the Cony 
missioners bas been principally directed to the 
following points :—1. The Scholarships. 2. The Fellow- 
ships. 3. The Organisation of the Instruction given in 
the Colleges in relation to che Instruction given in the 
Universities. 4. Contributions from the Colleges to a 
fund for University purposes. 

After giving a list of the Scholarships filled up in Ox- 
ford from January to D ber 1872,%t is remarked that 
‘it is evident upon a comparison of the numbers contained 
in this list that the Scholerships offered for Natural 
Science are but a small fraction of the whole number. 
The state of the case appears to be that the Colleges do 
not offer Scholarships for Natural Scienee because they 
fear they would not get good candidates from the schools; 
and the schools do not teach Natural Science because 
they are afraid of injuring the prospects of their pupils 
by diminishing their chances of obtaiming a Scholarship. 
It cannot be doubted that the effect upon the schools of 
this unegual distribution of rewards has been, and is, 
very discouraging to scientific study; and that it has 
exerted a most unfavourable influence upon the number 
of Natural Science students.” 

Without being prepared to concur in thi¥ estimate of 
the relative value of the two objects, we are nevertheless 
of opinion that it is of great importance, with the view 
of promoting the study of Natural Science in the first 
grade schools throughout the country, tHat there should 
be an immediate, and ultimately a large, increase in the 
number of Scholarships offered for this subject by the 
Colleges. 

The part of the report which deals with the Fellowships 
is of great importance. . 

After quoting from the evidence of the Chancelor of 
the University of Oxford and others, evidence to the 
effect that the present application of the revenues to 
Fellowships is exceedingly unsatisfactory, the report 
proceeds :—— 

“Whilst giving every weight to the considerations 
urged by Prof, Jowett, and admitting to the fullest extent 
the great stimulus” which the higher education has re; 
ceived at Oxford from the system of election to Fellow- 
ships by open competition, we are nevertheless satisfied 
by the evidence laid before us that an unduly large pxo- 
portion of the revenues of the Colleges is expended in 
sinecure Fellowships ; and we have reason to believe that 
this opinion is shared by a large and increasing number 
of the resident members of both Universities. . . . 

“Tt is doubtless advantageous to the country at large, 
as has been urged by some of our witnesses, that young 
men of ability, who choose to enter into one of the great 
professions, should be supported, or nearly so, in the 
early years of their professional career, and thereby be 
enabled to apply themselves at once to the higher studies 
of their profession, instead of wasting their energies in 
drudgery of some kind, for the mere purpose of obtaining 
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a temporary livelihood. But this end may be secured by 
means of Fellowships tenable only for a limited period, 
It has been urged that the feeling of secunty given by 
the system of unlimited tenure greatly enhances thevalue 
of a Fellowship. No doubt it 1s a very comfortable thing 
for a young to feel that, come what may, he is secure 
of an income” so long as he chooses to remain single. 
But we can see no adequate reason why he should be 
thus comforted at the expense of the College, when he 
has preferred the more attractive prospect of a profes- 
sional career in the outer world to the work of the 
College. 2... 

“ We are therefore decidedly of opinion that the Fellow- 
ships awarded as prizes are excessive in number if not in 
value, and that the system ought to be remodelled. We 
are further of opinion that in any such remodelling a con- 
siderable proportion of the Fellowships should be sup- 
pressed or consolidated for the oses of contributing 
to the general fund of the University and of endowing, 
within the Colleges and the University, new institutions, 
new offices, in aid of education or research. But it must 
be remembered that,-as Prof. Jowett has stated, the pio- 
perty of the Colleges at Oxford, in some instances at least 
is gregtly increasing, so that quite independently of the 
suppression of Fellowsbips there will in all probability be 
considerable sums available for these purposes. In any 
case, therefore, we are prepared to admit that a great 
part of the Fellowships ought to be retained as Fellow 
ships, and the problem that has to be solved is how to 
employ those which are so retained in the most useful 
manner possible. 

“ The following are the chief purposes to which, in our 
judgment, the Fellowslfips should be applitd :— 

“In the first place, a certain but not a very large pro- 
portion of the Fellowships will be always required, as at 
present, for the payment of the pesons entrusted with 
the management of the College estates, and with the go- 
vernment and administration of the Colleges themselves. 

“ Secondly, a large number of the Fellowships is at pre- 
sent employed, and probably a still larger number ought 
hereafter to be employed, in connection with the instruc- 
tion giver in the Colleges. 

“Thirdly, a smaller, but still a considerable number of 
Fellowships ought to be employed as Terminable Prize 
Fellowships. 

“Fourthly, a certain number of Kellowships ought, as 
we have already said, to be united with Professorships in 
the University; the University professor becoming ex 
oficio a Fellow of the College and a member of its 
governing body. 

“ Lastly, it is in our opinion, most important that a cer- 
tain number of Fellowships should be appropriated to the 
direct promotion of learning and research in various 
directions. It has been objected to this proposal that the 
Fellowship system, as hitherto administered, has not 
shown any great tendency to encourage original research, 
either in the field of learning or in that of Science ; that, 
when an office is created simply and solely with the view 
of giving a man leisure and opportunity for original re- 
search, there is always the appearance, to say the least, 
of creating a sinecure ; and that it is impossible, as Prof. 
Jowett has said, to get a man for money who can make a 
discovery. But, though you cannot get a man for money 
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to make a discovery, you may enable a man who has 
shown a special capacity for research to exert his powers ; 
and we are of opinion that, unless an effort is made to do 
this, one of the great purposes for which learned bodies, 


such as the Colleges, exist, may run the risk of. 


being wholly lost sight of. Scientific discoveries rarely 
bring any direct profit to their authors, noå is it desirable 
that original investigation should be undertaken with a 
view to immediate pecuniary resulta. ‘ Researclt, as 
-Lord Salisbury has observed, is ‘ unremunerative ; it is 
highly desirable for the community that it be pursued, 
and, therefore, the community must be content that funds 
should be set aside to be given, without any immediate 
and calculable return in work, to those by whom the re- 
search is to be pursued.’ i 

“Tt may be that properly qualified candidates for such 
scientific offices would not at first be numerous, but we 
believe that eventually a considerable number of Fellow- 
ships might be advantageously devoted to the encourage- 
ment of original research. 

“ We think that such Fellowships as might be expressly 
destined for the advancement of Science and Learning 
should only be conferred on men who by their successful 
labours have already given proof of ‘their earnest desire, 
and of their ability, to promote knowledge ; and we'believe 
that appointments, made with a due regard to this prin- 
ciple, would be abundantly justified by results. A man 
who has once acquired the habit of original scientific 
work, is very unlikely ever to lose it, excepting through a 
total failure of his health’ and strength ; and even if it 
occasionally happened that a Fellowship gwarded on the 
grounds of merit, as shown in original research, should 
only contribute to the comfort of the declining years of an 
eminent man of science, there are many persons who 
would feel that it could not. have been better expended in 

- any other way. é 

“We should not wish to attach any educational duties 
properly so called toga Fellowship awarded with a view of 
encouraging original research in Science. But for many 
reasons we should think it desirable that the holder of 
such a Fellowship should be expected to give an account 
from time to time, in the form of public .disgourses, of 
the most recent researches {in his own department of 
Science” * 

The last section of the Report dealing with the duty of 
the Universities and Colleges with regard to the advance- 
ment of Science is so important that we give it at length :-— 

“ Research a primary Duty of ths Universities 

* On no point are the witnesses whom we have em- 
mined more united than they are in the expression of the 
feeling that it is a primary duty of the Universities to 
“assist in the Advancement of Learning and’ Science, and 
not to be content with the position of merely educational 
bodies. We entirely concur with the impression thus con- 
veyed to us by the evidence, and we are of opinion that 
the subject is one to which it is impossible to call atten- 

tion too strongly. We think that if the Universities should 
fail to recognise the duty of promoting original research, 
they would bein danger of ceasing to be centres of intel- 
lectual activity, and a means of advancing Science would 
be lost sight of which, in this county, would not easly 
be supplied in any other way. There is no doubt that at 
the present timo there is a very strong feeling in the 
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country in favour of the wide diffusion of education, and 
of the improvement of all arrangements and appliances 
which tend to promote it, from the simplest forfns of pri- 
mary instruction up to the most advanced teaching that 
can be given in an University. But there is some reason 
to believe that the preservation and increase of knowledge 
are objects which are not as generally appreciated by the ` 
public, and of which the importance is not so widely felt 
as it should be, On this point we would direct especial 
attention to the remarks of Sir Benjamin Brodie; ‘For - 
education we construct an elaborate and costly machinery, 
and are willing, for this end, to make sacrifices; but, on 
the other hand, the far more difficult task of extending 
knowledge is left to the care of individuals, to be accom- 
plished as it may ; and yet it is this alone which renders 
education itself passible. I reall am inclined to think that 
in former day# a more real and earnest desire must have 
existed to preserve knowledge as a valuable national com- 
modity for its own sake than exists now ; and the reason 
that I say this is, that we have existing in the Universities 
of Oxford and Cambridge records of another condition 
of things with regard to knowledge than that which 
exists at-present. In th® first place we have extensive 
libraries which could only have been founded and pre- 
served for the sake of the preservation of knowledge 
itself ; and in the next place the collegiate foundations in 
the Universities were originally and fundamentally, 
although not absolutely and entirely, destined for 
the same objects. This object is certainly not 
les? important in modern than in ancient society. I 
presume that in the middle ages knowledge would 
altogether have perished if it had not’ been for such 
foundations, and it appears that now-from other causes 
the pursuit of knowledge and of general scientific inves- 
tigation is subject to very real dangers, though of another | 
kind to those which then prevailed, and* which make it 
very desirable for us to preserve any institutions through 
which scientific discovery and the investigation of truth 
may be promoted. The dangers to which I refer are 
dangers which arise partly even from the growing percep- 
tion of the practical importance of knowledge, which 
causes a very great draught indee@® to be made upon the 
scientific intelligence of the country, In the first place, 
almost every scientific man is caught up instantly for 
educational purposes, for the object of teaching alone ; 
and, in the next place, a very great draught indeed is 
made upon Science for economical purposes ; I mean for 
purposes connected with practical® life, In sanitary 
we have numerous examples of the vast amount 
of work done by scientific men for public and practical 
objects. So that the supply of scientific men is not equal 
to the demand for those objects alone, Manufactures 
offer another great field of scientific employment, and it is 
to {be observed that these are the only ways through 
which an income can be obtained, the pursuit of scientific 
truth being an absolutely unremunerative occupation,’ 
“We believe that the dangers referred to in these 
remarks are real; and their existence induces us to lay 
down, as emphatically as possible, the position that the 
promotion of original work in Science should be regarded 
as one of the main functions of the Universities, and 
should be specially incumbent upon the holders of those 
fellowships which, as we have already recommended, 
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should be awarded with a view to encouraging original 
research. As regards the professors, we have already 
insisted on the importance of so arranging their duties as 
to give them abundant leisure, and, what is no less indis- 
pensable, abundant opportunities for original investiga- 
tion, by providing the external appliances necessary for it- 
We think that*the preat national interests connected with 
the advancement of Science form one, although only ong 
of the grounds upon which the endowment of professorial 
offices is defensible, and regard it as a great advantage 
that an opportunity is afforded by the peculiar circum- 
stances of the Universities of giving encouragement and 
maintenance to a class of persons who are competent to 
advance Science, and who are willing to make its ad- 
vancement the principa] business of their lives, 

“We have already stated, but we Would repeat it here, 

-that we would on no account have ‘offices founded 
within the Universities without special duties attached to 
them, It is an absolute advantage, if not in all, at least 
in many cases, to a man who is engaged in some abstract 
part of Science, to be compelled to prodtice, in the form 
of public discourses, the results of his labours ; and it can 
be no disadvantage to him, under any circumstances, to 
be obliged to devote some moderate part of his time to 
showing, if ıt were only by the examp® of his own work, 
to younger men, how scientific studies should be carried 
on with the view of promoting human knowledge. We 
believe that in all ordinary cases a certain amount of 
educational work is of advantage to the scientific warker, 
and wealso believe that for the promotion of the highest 
scientific edecation it is very desirable fo bring the 
original worker into direct personal contact with the 
student. 

“We have also already spoken of the propriety of 
awarding Fallowships in certain instalces, not, as at 
present, by an examination test, but for services rendered 
to Science in Original Research. Although we should 
wish, as we have already said, to see this done from 
time to time (as it has already been done at Cambridge) 
in the case of persons who have already made themselves 
eminent in Science, and whose accepting the Fellowship 
is rather to confer an honour upon the office than to 
receive one from it, we also think that a wider application 
should be given to this principle; and, that whenever a 
Fellowship in Natural Science is offered for competition 
among the ;younger Graduates of the University, such 
evidence as any gcandidate can offer of his aptitude to 
become an useful worker in Science, should always be 
taken into account-in the award. Nothing, we believe, 
would tend to give the students at the Universities so just 
an idea of what Science is, or of what the objects eare 
which those who pursue it should have in view, as the 
adoption of the principle by the Universities and the 
Colleges, that the highest honours and rewards in Natural 
Science are to be conferred upon men who can offer some 
evidence that their names are likely afterwards to find a 
place on the list of those who have added to human 
knowledge. 

“ The proposals to which we attach the most import- 
ance with a view to the encouragement of Original 
Research at the Universities are the two to which we 
have just referred: (1) the establishment of a complete 
Scientific Professoriate; (2) the appropriation, under 
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certain conditions, of Fellowships to the maintenance of 
persons engaged in Original Research. But, in addition 
to these main proposals, other suggestions are contained 
in the evidence before us,.to which we would call especial 
attention ; (1) that,Laboratories should be founded ex- 
pressly intended for Research,-and for the Training of 
Advanced St&dents in the methods of research ; (2) that 
Scientific Museums and Collections should be maintained 
to an extent beyond what is refuired for purely edu- 
cational purposes ; (3) that a Doctorate in Science should 
be instituted. 
“ Proposed Laboratories for Research 

“It is one of the disadvantages of an University course 
that a young man, up to the time of taking his degree, 
is straining every nerve in order to master a certain 
amount of knowledge in which he has to pass an exami- 
nation ; and however improving this process may be to 
him in certain „respects, the impression is widely enter- 
tained that it is not caculated to develope the originality 
of his mind, or those peculiar qualities which fit a man 
to become a discoverer in Science. As it is indispensably 
necessary that the student should be well grounded in his 
work, and should have a thorough comprehension of the 
methgds and principles of his branch of Science, before 
he attempts to add to it, it is not easy to see how this 
disadvantage could be remedied during his undergra- 
duate course; but as soon as his examinations are passed, 
itis surely time that he should be led to regard his studies 
from another point of view, and to give them a different 
direction, He should then be placed in a laboratory 
devoted to ofiginal research, and under the immediate 
care of persons who are principally engaged in work of 
that nature. 

“On this paint we would again refer to the evidence of 

‘I should like (speaking of my 
own department and departments which are cognate with 
it, and I have no doubt that the same remark would also 
apply to Physiology and to other stibjects) to see those 
professors have under their control laboratories suited 
for scientific research and investigation, in which they 
should take a certain limited number of students who 
would works partly as their pupils and partly as their 
assistants, for those ends, And I, should myself 
say that this is an educational function of the most 
important character possible, because you would here 
really carry scientific education to its end If you 
do not do this you stop short of the most important 
part of all in scientific education. Now the real per- 
fection of Science is shown only in scientific inquiry—~ 
the perfection of Science not only in its general results, 
but the perfection of Science as an instrument for educa- 
tion; and if you leave out in the University system any 
provision for scientific research, you are leaving out the 
most important feature of the subject. Those pupils 
would be persons who would ultimately pursue the science 
as their main business in life, and become in their turn 
the teachers and the professors of the subject. I am not 
giving a mere chimera or dream, but this is already, 
though not exactly in the way that I am suggesting, 
carried out to a great extent in Germany.’ 

“No less important, as giving one view of this question, 
is the evidence which we have received from Dr. Frank- 
land, who says, ‘In my opinion the cause of this slow 
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_ progress of original rescarch ân England) depends, in the 
* first place, upon the want of suitable buildings for con- 
_ ducting the necessary experiments connected with re- 


search; secondly upon the want of funds to defray the 
expenses of those inquiries, thèse being some- 
times very considerable; but, thirdly and chiefly, I 


Believe that the cause lies in the entire nén-recognition” 


of original research by any of our Universities, Even 
“the University of London, which has been foremoft in 


_ advancing instruction in experimental Science, gives its: 


” highest degree in Science without requiring any proof that 
the candidate possesses the faculty of original research, or 
is competent to extend the boundaries of the science in 
which he graduates, I consider that this circumstance is 
the one which chiefly affects the progress of research in 
this Country, because if we inquire into the origin of those 
numerous Memoirs upon original investigations that 


- come from Germany, we" find that a considerable propor- 


tion of them are investigations made by men who are 
going in for their Science degrees, and who are compelled, 
in the first instance, to make those investigations, and 
they attain by that means the faculty and ‘liking for 
original research, and frequently follow it out after- 
wards ; so that a considerable proportion of the papers 
‘themselves are contributed in the first place by those 
men going in for degrees, and a considerable propor- 
tion of the remainder are obtained, I believe, through 
the influence of this previous training in research 
upon the men who have taken the degrees, Further, the 
entire ignoring of research in the giving of degrees in this 
country diverts.also, or has a tendency toglivert, the at- 
tention of the professors and teachers in this country from 
original researgh. They have not to take it into their 
consideration in the training of their students ; they have 
not to devise, as is the casein Germany, suitable subjects 
for research tobe pursued by their students; and thus 
their attention is, as hi were, taken away entirely from this 
highest field of Scienge. And, indeed, if they themselves 
devote some of their time to original research, it almost 
_appears to them to be à neglect of their class duties- 
because their class duties do not require it Their stu, 
dents are to be trainéd for subjects which age {preign to 
original research ; they are to be trained chiefly in sub- 
jects that are to'be taught by lectures, and by what I should 
call “descriptive,” as distinguished from “experimental” or 

“ practical” teaching ; and, consequently, I think that in 
‘both ways—both by“pot bringing students into contact 
“with original experimental work, and by diverting the 
attention of the teachers and professors in this country 
from such work, great damage is done to the progress of 


investigatioA in Great Britain by the attitude of our 
‘Universities,’ : 


“ Sir William Thomson has gone even further, and has 
expressed an opinion that the systems of examination in 
the Universities, as at present arranged, so far from doing 
, anything to encourage the spirit of scientific 
have an exactly opposite tendency. ‘That, to some de- 
gree, competitive examinations produce an elementary 
smattering of Science I have no doubt whatever, but I 
cannot see that they produce much beneficial influence ; E 
and in the higher parts especially, they have, I fear, a very 
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* «The kind of assistance which we should desire zo see 
given in the English Universities to young men who have, 
completed their university course, and who prépose to 
adopt a scientifig career, has been from time to time 
afforded at various institutions in the United Kirgdom, 
among which we may particularly mention the Laboratory 
of the University of Glasgow, under tle dfreccion of 
Sir W, Thomson. The plan has-been adopted in some 
of the German Universities, and even in the great. Poly- 
technic Schools of that country. In France it has re- 
cently been organised on a most complete and extensive 
scale. ‘The Ecole Pratique des Hautes Études is a 
Government Institution of which the object is to encourage 
young mento devote themselves to scientific research, and to 
give them opportunities of learning its methods, The course 
pursued by.this jnsgitution.is to tie young men who have 
completed ‘their*preliminary scientific studies; and, allow- 
ing them an annual stipend to defray the “expenses of 
their maintenance, to place them under the cave of com- 
petent professors, who give them assistance and advice in 


their first researches, and to whom they afterwards be- 
| come useful This plan appears to us so excellent in 


itself, aridat the same tinfe so academic in its genéral 
character, that we desire to recommend it for adoption at 
Oxford and Cambridge. To insure due attenzion to both 
classes of students, it would be proper that the labora- 
tories intended for training in the methods of research 
should be distinct fram_those in which more elementary 
instruction is given, 

* We are also of opinion that arrangements should be 
made in some of the public buildings of the Universities, 
for giving opportumties to members of the Universities, 
no longer in stain pupillari, of prosecuting researches ; 
although we should regard it of primary importance that 
these arrangements should be such as not to interfere , 
with the teaching duties, or with the sclefltific work, of 
the professors. We agree with Dr. Frankland that one 
‘ cause of the slow progress of original research’ in Eng- 
land is ‘the want of suitable buildings for >onducting the 
necessayy experiments connected with research? and we 
think that the Universities might, with great propriety, 
supply this want, so far as their ofh members are con- 
cerned. We also think that. collectioms of apparatus 
should be formed, which would be available for the use of 
such independent workers in Science. There are some 
obvious difficulties involved in this plan, which has been 
strongly recommeénded by some of our witnesses, but 
which, so far as we are aware, has rf: beenanywhere 
practipally tried, We should, however, look with confi- 
dence to such a body as the proposed ‘ University Coun- 
cil pf Science’ to frame suitable regulations as to the 
fitness of the persons admitted to the privilege of working 
in an University laboratory, and as to the securities to be 
taken for proper care in the use-of valable instruments. 
Weare disposed to think that, under the special circum- 
stances of the Universities, they would do more to pro- 
mote original work by offering facilities of the kind which 
we have described than by making grents of money simi- 
lar to those which are made in aid o? special researches 
by the Government Grant Committee of the Royal Society. 
The plan would have the collateral advantage of render- 
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“Proposed Special Scientific Collections 

4 Although we think it desirable that Scientific Museums 
and Colléctions should be maintained in the Universities 
to an extent which would render them available for 
original research, as well as for the purpéses of education, 
we do not attach the same importance to this point as to 
the preceding, because museums and collections have 
been formed and will be formed in other places than in 
Universities, whereas laboratories adapted for the instruct 
tion of students in the methods of scientific investigation 
are not likely to be founded except in connection with 
educational institutions; and although it is a disad- 
vantage to a scientific man not to have all the collections 
that he desires immediately at his hand, yet, considering 
the proximity of the Universities to London, it cannot be 
said that this disadvantage amounts-tg more than an in- 
convenience, ° 

“We also are of opinion that it is very desirable that 
such more extensive collections as may be formed in the 
Universities should, as far as possible, be kept separate 
from the more limited collections intended for educa- 
tional purposes. A Museum may be very easily made 
too large for these purposes, &nd instead of giving the 
student clearer ideas, may serve to confuse him, 

“ Proposed Doctorats in Scisnce 

“We have already referred to the possibility of institut- 
ing Higher Degrees, to be conferred upon students, not 
in accordance with the results of an examination, but 
upon their giving proof of capacity for original research. 
The evidence of Dr. Frankland and of Sir William 
Thomson, which we have already quoted, afd to which 
we might add that of the late Prof. Rankine, appears to 
us conclusive upon the point that there is a real danger 
in the examination system; and in our opinion this 
danger might be guarded against by instituting a higher 
degree in Science, the obtaming of which should be re- 
garded as a great honour, and which should not be 
awarded except with reference to original work. The 
plan of requiring from a candidate forthe Doctorate in 
Science a dissertation embodying an account of some 
onginal research of ghis own is strongly approved by 
such competent witnesses as Dr. Siemens, Dr. Carpenter, 
and Prof. Frankland. This plan has been adapted in 
several of the German Universities, and has now become 
the established rule in France.” 





METEOROLOGICAL CONFERENCE AT LEIP- 
SIG DURING AUGUST 1872* ° 


OF the Congresses which have recently been held, 

none were more urgently called for than an Infer- 
national Congress of Meteorologists. Doubtless even 
under the diverse systems of observation which have been 
in use at national observatories and among meteorolo- 
gists of different countries, large and valuable contribu- 
tions have been made to Climatology and other depart- 
ments of Meteorology. We need only refer to the various 
charts which have been published, showing the geogra- 
phical distnbution of atmospheric and oceanic tempera- 
* Report of the Procerdigy of tho Meteorological Conference at Laip- 
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ture, of atmospheric pressure, of humidity, of prevailing 
winds, and of rainfall, and to the enormous amount of 
materials now being amassed, illustrative of the nature 
and course of storms, to show the important results which 
have been obtained. It must, however, be confessed that, 
as respects nearly tlre whole of this information, it can be 
regarded as valuable only in the sense of its being suffi- 
ciently approximate so as to meet the requirements of 
some of the more pressing pracjical questions of the 
science, and not because it is precise, 

It is when we attempt inquiries into such questions as 
the diurnal and annual march of the different meteorolo- 
gical elements, and the relations of these elements iter 
se, and of weather on a large scale, that the general 
unsatisfactoriness of the systems by which observations 
are made in different countries comes to be forcibly felt, 
owing to their want of precision and uniformity. The 
want of uniformity is most conspicuous as respects tem- 
perature, humidity, and wind—ay just those fundamental 
facts which must be scientifically observed and discussed 
before we can hope to solve the problem of weather 
changes. 

In order to bring about a greater uniformity of proce- 
dure in different countries} it was proposed to hold a 
Meteowological Congress at Vienna in 1874, In June 
last, Brahns of Leipsig, Wild of St. Petersburg, and 
Jelinek of Vienna, issued an invitation to meteorologists to 
attend a preliminary conference to be held at Leipsig in 
August, for the purpose of preparing the programme for 
the Vienna Congress, to.instigate preparatory experiments 
on some of the more important questions, and thereby 
render it posarBle for the Congress to arrive at immediate 
conclusions on many points, The Conference was thus 
only consultative. Accompanying the intitation were a 
series of twenty-six questions, which it was proposed to 
submit to the consideration of the Conference, 

Upwards of fifty persons attended the meetings of the 
Conference, which lasted thres days. The opinions of 
the different speakers on the poirfts raised by the 26 
questions are detailed in the pamphlet before us, which 
contains also the written opinions of 14 meteorologists 
who were unable to be present, including the well-known 
names of Ddve, Rabenson, Mohn, Mihry, and Wolf, as 
well as the results of the deliberations pf the French 
meteorologists at Bordeaux in September. The subjects 
treated of may be conveniently classed under the heads 
of instruments, their position, the methods of discussing, 
publishing, and utilising the observations. 

Barometers.—To those who have attempted to discusa 
weather, it is well known that nothing exact or satisfac 
tory need be looked for in the result, unless observations 
from numerous barometers well distributed be available, 
It is thus desirable that barometers be procurable at a 
moderate price for stations of the second order, Are 
Board of Trade barometers—barometers fitted with a 
float—or aneroida, suited for such stations; or is there 
any other cheap form of barometer that would serve the 
purpose? After a lengthened discussion it was referred 
to Dr. Hann of Vienna to prepare a report for the Vienna 
Congress. The most diverse opinions were expressed 
regarding the aneroid, ansing probably from the experi- 
ence of the different writers and speakers—some aneroids 
going well for years with no permanent alterations occur- 
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` ring in their indicaHons ; some going well so long as q 
spall range of pressyre ig recorded, but undergoing altera- 
tions after every great barometrical depression; some 
constantly altering in one direction, others in either direc- 
tion,<&c. Since, howerer, it can be safely affirmed of no 
aneroid, how good soever it inay hawe proved itself to 
have been, that it will continue to indicate correctly for 
even a brief time to come, the Conferenc# came to the 
sound con¢lusion that the aneroid should not be used 
instead of the barometer, but only as an inter- 
polation instrument, to fil} up blank when the mercurial 
barometer ig out of order, or when it cannot be observed 
on board ships in rough weather. i 

Maximym and Minimym Thermometers: -Ruther 
fords minimum spirit thermometer was regarded as 
satisfactory, On it being painted out by several mem- 
bers that this thermometer is liable to go out of order by 
the spirit evaporating and condensing in the upper end of 
the tube, Ehermeyer, of Aschaffenburg, stated that this 
objection could be removed {f+the tube were at its-en« 
trance into the bulb inserted nearly up to the inner side 
of the bulb, We commend this suggestion to opticians ; 
for if Ebermeyer’s experience be cpnfirmed, a source of 
serious and not infrequent efror will be removed. On 
the other hand the performance of no marimuin thermo- 

"meter was considered to be so satisfactory that a uniform 
constructign could be generally recommended ; and the 
opinion was expressed that it was very desirable that a 
trustworthy maximum thermometer was devised, not 
liable for instance to have the mercury distyrbed during 
high winds like Negretti and Zambra’s, or the index por- 
tion go gut of order as Rutherford’s qr Philip's, 

Instruments for Radiation—Mr. Symons, who has 
paid much att@ntion to this questibn, has been requested 


+ to give a repart ta next Congress op the modes of obser- 


vation adopted in England for radiation, But it must 
be confessed that themethods of observation jn this tm- 
portant inquiry are-still in a very primitive state, Mr. 
Salt wel] pointed ou? that at present the results obtained 


*. with different instruments were not corhparable with each 


other, and one hardly knew with the instruments now in 
use what was really observed. 

Hygrometers,—Since the dry and wet" bulb ias 
meter is not trystworthy at low temperatures and in cages 
of extreme dryness, and the hair hygrometer fails also at 
the dew points, and since there is no hygrometer yet de- 
vised, at least for regular observations at statiqns, which 
gives approximately exact results as to moisture in all 
cases, it was recommended to make further experiments 


and collect the experience of meteorologists op the sub- 


ject. From the favourable opinions expressed by Wild 
and others of the action of the hair hygrometer, further 
ts with this instrament are yery desirable, so 

that it might be made available for more accurate ob- 
servations an the hygrometry of the air at temperatures 
below the freezitig-point than the dry-gnd-wet hygrometer 
admits of. Another desideratum is an extensive series of 
experiments with Regnanlt’s hygrometer in conjunction 
with the dry-and-wet bulb hygrometer in dry hot_climates 
such as N.W. India, for the purpose of ascertaining hgw 
far the readings of the dry-and-wet bylhs can be used as 
data from. which the dew-point may become known ; and 
. determining the requisite date far the correction ang cgp- 





gletion of the present hygrometric tables, particularly at 
points below freezing, and at high temperatures combined 
with great dryness. 

Wind —Curiously enough, the question of proper in- ° 
struments for measuring the velocity and force of the 
winds does not seem to have-been under discussion, even 
though it is one of the most important and pressing ques- 
tions of the science. Anemometers, both for velocity and 
yreasure, are indispensable to properly ‘equipped observa- 
tories, Now it cannot yet be said that the anemometers 
for velocity give quite correct indications that they are 
comparable, wrer se, and that we have a practicable 
means-of ascertaining thelr errors from time to time. 

Equally remarkable was the omission in the discus- 
sions, to copsider what are the required conditions which 
anemometyical stations ought to fulfil, so that the instru- 
ment shall indicate the true m ent of the air over 
the region. “where it is placed ; or, if this cannot be ac- 
complished, what observations should ’ be instituted in 
order to ascertain how far the direction: of the wind is 
deflected by the physical configuration of the surface, 
and jts force diminished (or in rare cases accelerated) as 
compared with the general movement of the air over the 
place. 

Presguré anemometers at a moderate cost are a great 
desideratum. Little satisfactory is known of the relation 
of pressure to velocity. 

Rain—The Committee proposed that a report of al] 
the experience regarding the position, size, height above 
groynd,.and time of‘reading the rain gauge which has 
been yet gained should be prepared for the Vienna Con- 
gress. For-‘the preparation of such a report the great 
storchoyse of facts at hand are those. collected by Mr. 
Symons in the successive parts of his “ British Rainfall” 
and “ Meteorological Magazine,” which the members of 
the Congress whald do well to consult, e 

Evapometer.+~The present state of the evapometer is 
one of the least satisfactory of all the meteorological 
instruments. Considering the importance of the drying 
property of the air in relation to meteorology generally, 
but especially as one of the most important constituents 
of climate, it is to be hoped that gome method wil] be 
devised by which results, at least roughly comparable to 
begin with, may be obtained. . . 
` The difficult, but vital question of the position of the 
thermometer does not seem to have been facdd by the 
conference, It is earnestly hoped that the Vienna Còn- 
gress will not shirk this question, bug will seriously dis 
cuss it and arrive at some decision, or suggest some steps 
to be taken, that will ultimately lead to the degree of 
uniformity which is so imperatively called for. Till this 
bes secured, the expensive systems of horary or contin- 
uous registration of temperature carried on at the great 
observatories of this and other countries, cannot supply the 
data for the determination of temperature “constants,” see- 
ing that they are incomparable with each other, as well as 
with the observations made at those numerous stations of 
the secondary order to which we must look for the work- 
ing out of the great national question of local climates in 
their bearing on the health, productions, and commerce 
of the country. The question would be of comparatively 
easy solntion were |t possibile, in the interests of cosmical 
inquiries, tọ jgnore the past. But -it is essential in the 
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case of the older observatories to adhere to the same# 
system of observing hitherto in use; until at least four or 
five years’ observations have been made simultaneously 
with a second set of instruments placed in uniformity 
with those of other observatories, s 

The question of the practicability and utility of 
Weather amd Sgorm Signals in Europe was considered, 
and it was remitted to Messrs. Buys Ballot, Scott, and 
Neumeyer, to collect the opinions of meteorologists 9m 
this important question, and draw up a report for the 
Vienna Congress. As it is understood that the committee 
have collected a good deal of information, some valyable 
results may be expected. 

In the “Sequel to the Suggestions,” Dr. Buys Ballot 
has suggested for the consideration of the Congress, the 
establishment, by societigs, of stations in regions which 
are at present a blank. The SmithSonjan Institution, 
the Dutch Meteorological Institute, and, in our country, 
the Scottish Meteorplogical Scciety have, with the means 
at their disposal, done a good deal in this direction, with 
results which have aided much in the furtherance of 
the science. But to fill up the enormou# blanks which 
still disgrace British Americap South America, most of 
Africa, and the Pacific, some concerted action on the part 
of meteorologists is indispensable. In connection with 
this proposed development, reference*may be made to 
the scheme in contemplation by the Chinese Govern- 
ment, in carrying out which Mr. Campbell has been 
sent to this country to request advice from scientific 
authorities as to the general organisation of the stations, 
and to procure the necessary instruments, registers, &c. 
Towards the carrying out of this plan, the Congress will 
doubtless give Mr. Campbell very hearty sypport, 


THE TYPHOID EPIDEMIC IN LONDON 


HE recent ontbreak of enteric fever in the West End 
of London presents many points of remarkable in- 
terest and teaches many useful lessons, Typhoid, Enteric, 
or Pythogenic fever, although a disease about which all 
our accurate knowledfe is quite recent, is a fever about 
the causes of which we really know a great deal, but 
which, for all that, seems to appeer from time to time in 
the places where it might be least expected. 

About the natufe of the poiscn which produces it we 
know as yet but little ; we know that its habitat is in the 
refose matters exceeted from human intestines; we know 
that it is, onder certain circumstances, developed in, such 
excretal matters during their decomposition, but it 18 yet 
a moot point whether it is from time to time produced de 
novo under suitable conditions, or whether it is alwys 
necessary that some of the poison, however small a 
quantity, be introduced from without to canse such de. 
composing matters to become infectious, We are accus- 
tomed to regard this as the least specific of the diseases 
of its kind, but each outbreak which is traced to its source 
gives a rude shock to such ideas. The “ filth-born ” fever 
tar excellence, it ought not, one would ‘think, to need 
to wait to be introduced to the courtry places where, year 
after year for centuries, the shallow wells from which 
drinking water js obtained are, ip effect, the drains of 
the premises; or tq the town houses, jn which the only 











ventilator to the sewer is the waste pipe which opens 
directly over the surface of the water in the cistern; but 
yet such is the case so universally, that when we cannot 
find out how the poison has been introduced, we should 
acknowledge our inability to do so, and not cut the ‘mot 
by saying that it hag originated on the spot, a conclusion 
for which, in the present state of our knowledge, we have 
no real proof whatever. The number of instances in 
which epidemics have been traced to mngle imported 
cases is now so great that, although it does not actually 
prove that such is always the case, still it should make 
us hesitate before declaring that the disease has broken 
out without direct importation in any given place. 

The facts relating to the epidemic which still engages 
general attention in England, are, in order of sequence, 
and independently of any theory at all, as follows :— 

The disease was noticed to be prevalent, in the middle 
and latter part of July, in certain houses in the parish of 
Marylebone, and notably in houges inhabited by medical 
men, houses where every possible precaution was believed 
to have been taken : it was observed by Dr. Murchison 
that an undue proportion of the persons attacked obtained 
their milk from a particulary dairy, and on further investi- 
gation the conviction grew upon him that this milk was, 
somelfow or other, contaminated with typhoid poison, and 
was spreading the disease. A difficulty arose, inasmuch 
as the locality in which the fever cases were was only a 
small part of the district supplied with milk from the sus- 
pected dairy ; but Mr. Radcliffe, on examining the mode 
of distribution of: the milk, showed that on the hypothesis 
that the milk from one of the several farms was contami- 
nated before c8ming to the dairy, a localised outbreak or 
several localised outb of fever must_have been the 
result ; so that any suspicion which may existed as 
to the cause “being possibly to be found in the precincts 
of the dairy in London, vanished at once. 

On the other hand it was found tĦat the owner of one 
of the dairy-farms had died on June 8 ; that he had been 
out of sorts since early in May, and sufficiently so for his 
two medical men to consult with a third on the subject; 
that the medical men all suspected that he had enteric 
fever ; that this suspicion became stronger when the 
patient passed a large quantity of blood and putrid 
matter on June r, which blood, &c., waseordered to be 
buried away from the house, as being most probably 
infectious ; that the patient became considerably better 
towards the end of the first week of June, but that he 
died suddenly on June 8 while getting out of bed, no 
medical man being present; and finally that the medical 
attendant not being sure of the diagnosis of enteric fever, 
and considering that, anyhow, the man had got over it, 
certified that he died from heart disease, as he had for 
years been suffering fram the effects of a “ fatty heart ;” 
nevertheless he took the precantion to have the body 
bured as speedily as possible, thinking that it might be 
infectious. 

Taking all the facts together, these two senes of events 
present at any rate a mogt remarkable coincidence; and 
when we find that enteric fever is and has for some 
months been prevalent in the villages near the farm and 
in daily communication with it, and that a son of the 
farmer has since had the disease, the conclusion is irre- 
sistible that the farmer djed of enteric fever, and that he 
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had it"at a time most singularly adapted ‘to ‘account for 
the outbreak in London, e 


. The description of the farm-yard itself has been given 
elsewhere; suffice it, to say that the well really drained 
the premises, and there is little doubt but that the poison 
' got into the water, which was so bad that it had long been 
condemned as unfit to drink. 7 
Hitherto epidemics of typhoid spread by means of milk 
. have been attributed ta the admixture of water as an adul- 
teration ‘with it ; in this case no such suspicion arises, the 
milk was exceptionally rich, and was daily tested with 
sufficient accuracy to show adulteration with any but a 
small amount of water; but the water from the well was 
conveyed to the dairy pump by a pipe, and was used for 
. washing the dairy utensils, so that it is easy to account 
for the presence of a small amount in some of the 
“ churns,” an amount, However, enough in so favourable 
a pabulum as milk to infect a very large quantity of it 
» "The lesson to be drawmis that all dairy-farms must be 
. subject to: regular sanitary supervision, especially as, to 
their water supply, that such details of arrangement with 
regard to the cleansing of the vessels as may seem to offer 
least chance of the possibiligy of mischief should be 
adopted, and that the presence of infectious disease 
among the ssployés should be noted at once, anf the 
proper precautions, which are now well known, taken. 
W. H. CoRFIELD 








“DOLMEN-MOUNDS v. FREE-STANDING AND 
TRIPOD *CROMLECHS 


MÈ W.COPELAND BORLASE, the ttlented author 
of “Nænia Cornubiæ,” in his communication to 
NATURE {vol wiil, p. 202), calls attention to the struc- 
ture of Lanyon Quoit as an undeniable example of a 
British tripod‘ cromlech or free-standing dolmen, by way 
of “protest against the dicts of Mr. Lukis being ex- 
tended to our Britishexamples, before a careful scrutiny 
has been made‘of every monument of the kind, from one 
coner of our isles tothe other.” - 
` To my friend Mr. Borlase I owe my personal acquaint- 
ance with the numerous non-historic rude stone monu- 
ments in the-Land’s End district ; and, as he is a life-long 
resident in the immediate vicinity of thesg interesting 
relics; to which J am a mere casual visitor, if is wi 


_ feelings of gregt delicacy and diffidence that I now ven-. 


ture to place in a somewhat different aspect the state- 
ments and conclusions which he would wish your readers 


to adopt. 

It were strange if Mr. Borlase did not turn out the best 
pease on early Cérnish remains, for within six or 
seven miles of his residence at Castle Horneck (itself the 
site of an ancient Cornu-British encampment) there are 


: be perhaps as many in 
zian and twice as many in Wale still West Corn- 
w 


to the ancient history of our country. On the other 
d, most’ antiquarians will probably agree with me in 


™ 









fhaintaining that the Lukis family may be reckoned some 
of the best, if not the very best authorities, on-the cham- 
bered barrows of France and the Channel dalands.” 
Enormous numbers of these structures have been scien- 
tifically examineg and exhaustively described by the 
Messrs, Lukis : and the Rev. W. Lukis, in company with 
Sir Henry Dryden, is now ay eae in drawing to scale 


plans and elevations of the Isle of Mane and 
thereby ing out his share of that scrutiny w Mr. 
Borlase anxi demands in his letter. 


When such anthoritles it would seem almost 
iperenea to interfere ; but knowing my friend Mr. W. 
is to be busily engaged in the Isle of Man, and too 
far off to personally examine the monument in dispute, 
whilst I was within.g three hours’ journey of the structure 
I determined to see the cromlech myself, and having 
done so, cannot allow Mr. Borlase’s letter to remain un- 


In taking up the cudgels for Mr. Fergusson, Mr. Bor- 
lase must not be looked upon as‘an implicit follower of 
that aathor, whose work he characterises as “ ssrt- 
liable P * although, with’ him he is convinced “that the: 


barrows and the cromlechs (if not the circles too) were 


the sepulchres of the dwellers in the hut circles and the . 
earthworks ; and that these latter were the residences of 
the Romanised Britons in the earlier centuries of the 
Christian era ;” for before the appearance of “ Rude Stone 
Monuments,” he struck out for the formation -of 


P14, 4i seg.), “ where, as Col. Forbes Leslie remarks, 
the vertical supporters of the tabular stone are co- 
lumnar,’ and cannot be said to enclose a space.” 

Before proceeding, it maybe as well to remark what 
Mr. Borlase ignores, viz. that (as may be seen from the 
title to bis pa ) the criticism of Mr, (deserved, if 
severe) of “ Kude Stone Monuments,” was based upon the 
application of the “ Free-standing” theory, by the author, 
to the monuments of France, where he proved it was in- 
ues He said cred at Somerset House about 

nglish monuments, although I believe it is his intention 
to say something about them on a future ctcasion, Mr. 
Borlase attacks Mr. Lukis, as though, in remov- 
ing the French mon ts from the sup “ frec- 
standing class, he condemned all persons who held their 
own views on British ones. Mr, Lukis views are not 
“ hypotheses.” He veg Mauer as that the plans of 
French’monuments whi produced before the Society 
of Antiquaries in London teach: the proposition he laid 
down, and that it is the duty of those who are unac- 
quainted with these examples to verify or disprove his 
statements and descriptions by visiting and inspecting 
them, and not to at sa write him down when they have 
a very imperfect knowledge of them, or none at all 
Previous to taking stock of Mr. Borlase’s weighty evi- 
dence in support of Lanyon Quoit as wiginally a dolmen 
prope, #¢. a tripod croml it should be noted what 

n states in to the West of England 
dolmens. In “Rude Stone Monuments,” p. 163, he says : 
“ Runa ab at AA of these West Coast dol- 
mehs wonld, I think, be sufficient to prove to any one that 
the theory T BU BA o E covered with earthen 
mounds is utterly untenable.” Panctly so! A cursory 
examination (which, if we are to believe Mr, Bor! it 
ap that Fergusson never took the trouble to 
at t as regards the Cornish circles)+ is very likely to 
lead the uninitiated hasty observer to suppose as above. 
What a prolonged DAE will prove I leave the 
reader to find further on. It is, at all events, unfortunate 
for this theory that Mr, Borlase can only produce ‘wot 


* Soe Mr. Borlese’s letter to the 4 ; , 
{ Letter to tho Awipmery, Joly ay, Joly sy, 8ra. 
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examples of the tripod class in all Cornwall, viz. those 


of Lanyon and Caerwynen, and those are both modern 
restorations of dilapidated ruins: not a single stone of 
either of these examples is a3 it onginally stood “ fn situ.” 
I did not see Mr. Borlase’s letter to NATURE until the 
3rd inst, On the 5th I obtained old Dr. Borlase’s quaint 
volume on fhe “ Antiquities Historical and Monumental 
of the County & Cornwall” (2nd ed. 1769), from a cha 
ter in which volume Mr. Fergusson borrows his title 
of “ Rude Stone Monuments,” and on the following day 
visited Lanyon Quoit itself, sketched it, and com the 
accounts of if on the very spot, and the following is the 
result of my investigation, I will take Mr. Borlase’s 
statements categorically :— 

(1) Lanyon Quoit “always was, as it is now, a free- 
standing dolmen.” 

(1) I humbly submit that Lanyon Quoit could not 
possibly have been always as it is now, from the fact of 
its having fallen, during a violent storri ig 1815, whilst a 
comparison of its plan, as it now is in its restored state, 
and as it ıs given by Dr. Borlase, shows that the stones 
have been moved. The supporters were originally pa- 
rallel, and are now at different angles to one another, 

(2) “A tripod dolmen consisting of three slim pillars 
supporting on their summits a horizontal stone.” 

(2) I leave it to my readers go judge from the accom- 

nying representation (from £ photograph) of the crom- 
ech whether, from the flat nature of the component 
stones, the supporters have not more or,less the character 
of slabs rather than that colummar shape necessary for the 
so-called “Table stone proper :* and whether the ¢Aree slim 
pillars would not have been more accurately described as 
stout stone slabs. The good Rector of Ludgvan, more 
than a hundred years ago, more aptly descnbed these 
Cornish monuments.* “ Three or four large flags or thin 
stones capped with a much larger one, which go by the 
British name 8f croml¢hs;” and again, “In several parts 
of Cornwall we find a large flat stone in a horizontal posi- 
tion (or near it) supported by other flat stones Bnew of 
their edges and fastened in the ground.” He never men- 
. tions pillars or columnar supports. e 

Mr. Borlase 8mits to mention the fonrsh slab (D) which is 
prostrate to the north (see plate), and the fyth and sixth 
flat stones (E and F) (possibly one broken in two) which lie 
imbedded in the soil at the foot of the south supporter, in 
which position they were apparently placed by the re- 
storers in 1824 to prop up the upnght slab + è 

(3) Two drawings of it in its pristine condition by Canon 
Rogers, 1797, and Dr.Borlase, 1747, “ agree in represent- 
ing the slımness of the pillars, their distance Te and 
great height of monument, features which render it not 
unlike a gigantic three-legged mulking-stool.” 

Dr. Borlase’s drawing shows /our upright slabs, al- 
thongh the fourth does not apparently touch the cap- 
stone. I think that the supporters A, B, C, may be 
identified with thost in Dr. Borlase’s drawing with toler- 
able certainty, and D, now prostrate, was the fourth 
upright. that E and F were once also upright is btghly 
probable. 

(4) Then, as now, there was no mound about it, „It 
stood on a low bank of earth and the area had been often 
disturbed by treasure-seekers.” 

(4) Dr. Borlase says “this cromléh stands on a low 
bank of earth not two feet higher than the adjacent soil, 
about 20 feet wide and 7o feet long.” The cromlech 
stands as much in as on the long mound which, accord- 
ing to the above measurements, would contain at least 
2,000 cubic feet of earth, besides the many rough stones 
“ not the natural furniture of the place,” which Dr. Borlase 
also mentions. It bears every appearance of having 
formed the base of a long barrow. 

* Antiquities, pp 199 and srz. i 
ie a CN eT that “several of the stones had 





(5) “No houses are near it which could have received 
the stones of a denuded mound.” $ 

(5) A good road with rough stene walls on each side 
of it, which runs within a few yards of the cromlech, 
would well account for a portion of a denuded mound or 
cairn whose stones mid 1 be well adapted for building 
the walls and metalling the road. 

(6) “It is difficult to see how a kist-vaen or septum of 
any kind could have been formed beneath the cap-stone. 
Hadea wall of smal stones been boit from pillar to pillar 
the height of the superincumbent meund must have forced 
them inwards, a catastrophe which the “dolmen-builders” 
were always careful to avoid.” 

(6) Mr. Borlase must have had experience in his re- 
searches among the underground bee-hive caves to know 
how extensively microlithic dry masonry can be so built 
up as to resist any outside préssure of a superincumbent 


mound. 
g) “Had arge stones placed on edge formed the 
of the kast, how is it they are a// removed, while 

every other cromlech in the district retains them ?” 

Gi. In “Neenia Cornubia,” pe 43, Mr. Borlase writes, 
with r to Lower Lanyon Cromlech, “Two stones 
are all now remain, viz. the covering stone and one 
of the supporters ; the others having been split up and 
carried away for building.” 

(8) © My strongest proofeis yet to come. The inter- 
ment was not in the kist at all. A grave had received the 
body fx feet under the natural surface of the surrounding 
soil, and within the area described by the structure. This 
being the case, of what use could an enclosed kist have 
been, or why houd the cenotaph be covered ın at all?” 

(8) Dr. Borlase discovered a pit within the area of the 
kist-vaen of Mulfra Quoit; and Mr. Borlase himself re- 
lates in his Nænia “a stall pit seems to have been sunk 
in the centre” of Chywoone cromlech which he acknow- 
ledges was biftied in a tumulus. This method of icter- 
ment would therefore seem common to these three struc- 


tures. . ° 

(9) “On the southern side of the structure, and so near 
it that a mound over the monument must have inevitably 
covered it up, stands a little circular nng cairn of the or- 
dinary type, ın the centre of which I found the remains of 
an inner ring which, though now rifled, had doubtless 
contamed an interment” ° 

(9) Dr. Borlase mentions with regard to the long low 
bank above-mentioned “ at the south end, bas (sic) many 
rough stones, some pitched on end, ın no order ; yet not 
the natural furniture of the surface, but designedly put 
there ; thtugff by the remains, it is difficult to say what 
their onginal position was.” A 

Should Mr. Borlase’s recognition of the confused ag- 
gregation of stones as a ring cairn be correct, it is by no 
means inconsistent with the theory that a mound once en- 
veloped the cromlech and (as Mr. Borlase suggests would 
be the case) included the ring cairn in its area. 

A parallel case occurs at Moustoir Carnac in Brittany, 
a plan and section of which, after M. Galles, is given in 
Fergusson’s work, p. 358, and which I have personally 
examined. Here we find a true dolmen, zmo ring cairns, 
and a kist within one large long tumulus or barrow. 

From my own inspection, I agree with the older Bor- 
lase, that “nothing is to be absolutely concluded, there 
having happened so many disturbances,” but I have little 
doubts that whatever it was it formed some part of a 
structure in connection with and belonging to the crom- 
lech. 

Whilst comparing Cornish cromlechs with French dol- 
mens, a comparison should be made between Chywoone 
cromlech* and Mr, Fergusson’s characteristic example at 
Grandmontt in Bas-Languedoc (woodcut No. 128), with 
regard to which he says, “The umbrella form is hardly 

* Nænia Comnbim, 

ae Stone Mecuments,” pp Hy 344, Figured in NATURE, vol. v. 
p38 z 
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such as would ever be used for a chamber in a tumulus, 
bat as a pent-roof is singularly suitable for an open-air 
monument.” pi 

The Chywoone cromlech has a pecullar convex-shaped 
cap-stone or -roof ; so much so, that “ the Quoit itself, 
seen from a distance, looks much hke a mushroom.” Mr. 
Borlase calls it the most perfect and compact cromlech 
in Cornwal. On exploration, “it was figst of all dis- |. 


Y overed that the building rested on the solid ground, ‘and 
not on the surrounding tumulus in which it had been 
subsequently boried” : .. . “The barrow ôr cairn, 
which in some places nearly reaches the top of the side 
stones on the ext@rior, is thirty-two feet in diameter and 
was hedged round by a ring of upright stones.” . . . 
« It was Siscovered at the interstices betwegn the side 
stones had been carefully protected by smiller anes placed 
2 Et 
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Fre, 1, —Rostoratlon of sole remaining chamber of Lanyon Cromlech, showing fallen side slaba, View from tha oast. 


in suck a manner as to make it impossible for any of the 
rubbish of the mound to find its way into the kist.” 

Mr, Borlase remarks that “the worciiw? a socto is a 
principle too lightly regarded by those on whom it forces 
a conclusion they do not liké; dn‘the case of antiquities 
it is, if judiciously used, extremely valuable.” Applying 
this principle to the two- Lanyon~cromlechs, is it not just 
possible that some former owner of the upper cromlech 

Par pede 


ES i gee 


has dbne what the late owner of the lower one, did, viz.,* 
Gi that the earth was rich, he thonght it might 
be useful far a compost. Accordingly he sent Eis servants 
soon after to carry it'off, when, having removed near a 
hundred cartloads, they observed the supporters of a 
-croml¢h.” 

After the abovt it is setae 


necessary iò” “allude to the 
Caerwynen cromlech, whi - 


has been ré-erected in a 





gentleman’s park, more as an ornamental monument than 
as.an archæological record. It is noticeable that in its 
of stones overgrown with 
some connection with the 
structure, which was posed of mote than four stones. 

“Th conclusion,itseems to Tne that the distinction be- 
a t ka 


ee Tap ti 
re, ` r 
$ 2 


os 
= 


Fra, a—~Sketeh of Laiyoa.Qualt from the north- rert. 


tweon the dolmens proper and the kist-vaen cromlechs 
only adds to the difficulties surrounding the subject, and 
I fear that, Mr. Borlase’s letter will not tend to strengthen 
an already weak cause, ` i 
Pendennis, Castle 
(0 | $ “Nenia Cornabln,” p. 43 
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NOTES FROM THE “CHALLENGER?” 
° VI. 


WE left Bermudas on Sig (eh 12, for the 
Axores, His Excellency Gen , CB, F.R S, 
Governor of the Island, with his private secretary, Capt. 
Trench and Cast. Aplin, R.N., Captain Superintendent of 
the Dockyard, and a party of ladies, came on board in 
the afternoon, and we bade farewell, with great regret, to 
the friends from whom we had received such unvaried 
kindness during our stay. At half-past five we steamed 
out of the Camber and passed among the reefs to 
Murray’s Anchorage, on the north-east side of the island, 
where we anchored for the night Next morning we 
poe through the narrows, and early in the forenoon 
ving seen the last of the treacherous and beauti 

purple shadows in. the bright waters of Bermudas, 
we set all plain sail and stood on ou course to Fayal. 
In the afternoon we got up steam and sourfded, lat. 32° 37 
N., long. 64° 21’ W., in 1,500 fathoms, with the usual 
r chalky bottom which surrounds the reefs, 

ur position, at noon of the 15th, was lat. 33° 41’ N., 
long. 61° 28’ W., 1,610 miles from Fayal. 

On the morning of the 16th we soumded in 2,575 
fathoms, the bottom a reddish ooze, containing a large 
number of foraminifera. The bottom temperature was 
i~5 C. A small, rather heavy trawl, with a beam 114 feet 
long, was put over in the morning, but when it was 

in, Aout five in the afternoon, i? was found that it 
had not reached the bottom. This was the first case of 
failure with the trawl It was probably caused by-the 
drift of the ship being somewhat greater than was su 
posed. The net contained a imen of one of the 
singular and beautiful fishes belonging to the Stermop- 
tychid#, an aberrant family of the Phy mi, distin- 
guished by having on some part of the body ranges of 
ts or glands producing a phosphorescent secretion. 
he surface of the body is, in most of the species, de- 
void of bat, in lieu of them, the surface of the skin 
is broken up into onal or rectangulay arese, or ie 
rated from on@another by dark lines, and covered with a 
brillant silvery pigment, dashed with various shades of 
green or steel blue, We have taken, in all, four or five 
species of these fishes, all in the net, when dredging or 
trawling, at great depths. I do not think they come 
from the poe noe It seems more Pe ae 
are t in the net on its e to the 
ENN RE depth ef two or shies ‘hundred fathoms, 
where there is reason to believe there is a considerable 
d ment of a peculiar pelagic fauna. 

On Tuesday, the 17th, the trawl was lowered at seven 
in the morning, and in the forenoon a sounding was taken 
in 2,850 fathoms. 

Several examples of a large and handsome species of 
in the trawl, a few still 
adhering to some singular- concretionary masses 
which they brought up along with them, One of shese 
lumps, to which a large example of the barnacle was 
attached, was irregular in ae about three centimetres 
in length, and two in width, The surface was mammtl- 
lated and finely granulated, and of a dark-brown colour, 
almost black. A fracture showed a semi-crystalline 
structure, the same dark-brown material ed in an 
obscurely radiating manner from the centre, and mixed 
with a small quantity of a fragment of greyish-white 
clayey matter. This nodule was examined by Mr. Bu- 
chanan, and found to consist, like the nodules ed in 
2,435 fathoms at Station 16, 700 miles to the east of 
Sombrero, almost entirely of peroxide of manganese. 
Some other concretionary lumps were of a colour, 
but all of them contained a certain proportion of pyro- 
lusite, and they seemed to be gradually ing into 
nodules of pyrolusite by sqme cess of. alteration or 
substitution, This is undou y very singular, and it is 
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difficult to conceive what can be the source of so wide- 
spread a formation of manganese. It is, of course, a 
matter of great difficulty to make anything like accurate 
analyses on ship- Mr, Buchanan is giving. his 
careful attention to the whole subject of the chemical com- 
position of the sea-bed, and I hope that the determination 
of the composition of a number of samples, when a favour- 
able opportunity will throw additional light upon 
this anda number of o obscure points connected with 
the chemistry of modern geological formations. 
Scalpellum regiuni, n. sp. (Fig. 1), is by far the largest 
of the known living species of the genus. The extreme 
length of a full-sized specimen of the female is 60 mm., of 
which 40 mm. are occupied by the capitulum, and 20 mm. 
by the peduncle, The capitulum is much compressed, 


25 tam. in width from the occludent margin of the scutum 
to the back of the carina. The valves are 14 ın number ; 
they are thick’ and okay 

strongly marked, and t 


with the lines of growth 


they ot very closely to one another, 





Frau 


rogum, W 
scutum. 


ja eal o salpaa g 
in most cases slightly overlapping. When living, the 
capitulum is covered with a ekorn epidermis, with 
scattered hairs of the same colour, 

The scuta are jE e convex, nearly once and a half 
as long as broad. The upper e is considerably pro- 
PERS a and, as in most fossil ies, the centre 
of calcification 1s at the apex. A defined line runs down- 
wards and backwards from. the apex to the angle between 
the lateral and nasal i he occludent in is 
almost straight. There is no depression for the adductor 
muscle, and there is no trace of notches or grooves along 
the occludent margin for the reception of the males; the 
interior of this valve is quitesmooth, ‘The terga are large, 
almost elliptical in shape, the centre of calcification at 
the upper angle. The carina is a handsome plate, very 
uniformly arched, with the umbo placed at thé apex. 
Two lateral ridges, and a slight median ridge run from the 
ae a of the valve 
widens gut rapidly, and the whole is deeply concave, The 
rostrum, as in Scalbelinm v#igare, is very minute, entirely 
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hidden during life by the investing membrane. The upper 
latera are triangular, the upper angle curving rather grace- 
fully forwards ; the umbo of growth is apical, — Z 
c rostral latera are‘long transverse plates ‘lying be- 
neath the basal margins ‘of the scuta, carinal latera 
Are large and Pingui TiN tha apex curved for- 
ike the upper latera, and the infra- 
in’ form ayd direction of 
growth nearly the same, 3 

The peduncle is wand in section and strong, and 
covered with a felting of- light-brown hair, The scales of 
the peduncle are imbric and remarkably large, some- 
what asin S. ornaium Darwin. About three, or at most 
four scales, pass entirely round the peduncle, The hase 
of attachment is rey e lower part of the pe- 
duncle contracting rapidly. Some of the specimens taken 
were attached to the lumps of clay and manganese con- 
cretions, but rather feebly, and several of them were free, 
and showed no appearance of having been attached. 
There is no doub however that they had all been more 

‘ or’ less securely fixed, and had been pulled from their 
places of attachment by¢he trawl. On one lump of clay 
there were ohe matme specimen and two or three youn 
ones, some of these only lately attached. : The d 
anatomy of this ies will be given hereafter, but the 
structure of the soft parts is much the same as in Scalpel- 
Inm vulgare. . 

In two specimens dissected there was no trace of a testis 
or of an intromittent while the ovaries wert well 
developed ; I conclude, therefore, that the large attached 
examples are females, corresponding, in this respect, with 
the species otherwise also most nearly allied, S. ornainm. 

In almost all the specimens which were poa T 
Te arven nla Ten iog from five to nine, 
were attached within the occludent margins of the scuta, 
not imbedded in the chitinous border of the valve, or even 
in any way in contact with the shell, but in®a fold of the 
body-sac quite free from the valve. . They were ranged in 
rows, sometimes stretching—as ire one case where there 
were seven males on dne.side—along the whole of the 
middle two-thirds of the edge of the te 

The male of Scalpellum regium (Fig. i) is the simplest 
in structure of these parasitic males which has qa bean 
observed. It is oval and -sac-like, about 2mm. ae 
by ‘omm. in extreme width. There is an o g 
at the upper extremity which usually appears narrow, 
like a slit, and this is surrounded by a dark, well-defined, 
slightly raised ring. The antennæ are placed near the 
postan extremity of the sac, and resemble closely in 
orm those of S. vulgare. The whole of this Bac, with 
the exception gf a small bald patch near the point of 
attachment, 1s covered with fine chitinous hairs arranged 

, in transverse rings. There is not the slightest rudiment 
of a valve, and I could detect no trace of a jointed 
thorax, although sevéral specimens were rendered’ very 

t by boiling in caustic potash, There seems 
to be no œsophagus nor stomach, and the whole’ of the 
.posterior two-thirds of the body in the mature specimens 
was filled with a lobulated mass of sperm-cells. Under 
the border of the mantle of one female there were ‘the 
dead and withered remains of five males, and in most 
cases one or two of the males were not fully developed ; 
several appeared to be mature, and one or two were 
dead, empty, dark-coloured chitine sacs. ; 

' On Wednesday, June 18, we resumed our course with 

a fine hreere, force 5 to 7, from the south-east. In this 

part of our voyage we were greatly struck with the absence 
of the higher forms of animal life. Nota sea-bird was 
to be seen, with the exception of a little flock of Mother 

Carey’s chickens, here apparently always Thalassidroma 

wetlsont, which kept pla round the ship, on the watch 
for food, every now and then concentrating upon some 
i rich store of offal as it passed astern, and stay- 
by it while the ship went on for a quarter of a mile, 
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“tuttering above the water and daintily touching it with 


their feet as they stooped and pi up the floating 
crumbs, and then rising and scattering in the air*to over- 
take us and resume ch. 


4 
‘The sea itself An the bright weather, usually under a 
light breeze, was singularly beantiful—of a splendid in- 
digo-blue of vane shades as it passed fram sunlight 
into shadow, flecked with curling white cr@sts ; but it was 
very solitary’: day after day went by without a single 
ereature (shark, porpoise, dolphin, or turtle) being visible. 
Some gulf- from time to time, and ches 
of a species of Lwcus, either F. nodosus or a very nearly 
allied form, ‘evidently living and growing, and partici- 
ating in'the oe and pelagic habits of Sargassum. 
e floating islands of the gulf-weed, with which we have 
become familiar as we have now hearly made the circuit 
of the “ Sargasso Sea,” are usually from a couple of feet to 
two or three yards in diameter, gometimes much larger ; 
we have seen, on*one or two occasions, fields several 
acres in exten, and such expanses are probably more 
mpa nearer the centre of its area of distribution. 
ey consist of a single layer of feathery bunches of 
the weed Sargassum baccijerum, not matted together, but 
floating nearly free of one another, only neh tee - 
tangled for mass to keep ther. Each tuft a 
central brown thread-like branching stem studded with 
round air-vesicles on short stalks, most of those near the 
centre dead, and coated with a beautiful netted white 
polyzoon. After afime vesicles so encrusted break off, 
and where there is much -weed the sea is studded. 
with these little separate white balls. A short way from -` 
the centre, towards the ends of the branches, the serrated 
willow-like leaves of the plant in, at first brown and 
rigid, but becoming, farther on in the ch, paler, more 
delicate, “and more active in their vitality. The young 
fresh leaves gnd air-vesicles are usually ornamented with 
the stalked vases of a Campanularia. The feneral colour 
of the mass of weed is thus olive in all its shades, but 
the den olive of the young and growing branches 
y predominates. This colour is, however, greatly - 


roken up by the delicate branching of the weed, blotched . 


with the» vivid white of the encrusting folyroon, and 
riddled by reflections from the bright blue water gleaming 
through the spaces in the network. The general effect of 
a number of such fields and patches of weed, in abrupt 
and yet most harmonious contrast with the léaves of in- 
tense ingligo which separate them, is very pleasing. ` 
These ficating islands have inhabitanty peculiar to 
them, and I know of no more perfe@ example of protec- 
tive resemblance than is shown in the gulf-weed fauna, 
Animals drifting about.on the surface of the sea with such 
pis AE as the single broken layer of the seaweed, 
must be exposed to exceptional from the sharp 
sea-birds hovering above them, and from the hungry 
fishes searching for prey beneath, but one and all of these 
creatures imitate in such an extraordimary way, both in 
form and colouring, their floating habitat, and conse- 
quent one another, that we can well imagine their de- 
ceiving ae oe cor os Among the mot 
curjpus of the ~ animals ıs the grotesque e 
fish, probably Astennarius marmoratus, which finds 
its nearest English ee the “ fishing one (Lo- 
py tanita often wo up on the coast of Bri 
and conspicuous for the disproportionate size of its h 
and jaws, and for its general ugliness and rapacity. None 
of the examples of the gulf-weed Aatennarius which we 
have found are more than 50mm. in length, and we are 
still uncertain whether such individuals have attained 
their full size, It is this little fish which constructs the 
singular nests of gulf-weed bound in a bundle with 
cords of a viscid secretion, which have been already men- 
tioned as abundant in the path of the gulf-stream. 
Sciliæa pelagica, one of the shell-less moll is also 
a frequent inhabitant of the gulf-weed. A little short 
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tailed crab (Nautilograpsus min uins) swarms on the weed 
and on every floating object, and it.is odd to see how the 
little creature cecal corresponds in colour with whatever 
it mayhappen toinhabit. Mr, Murray, who has the general 
superintendence of our surface work, bringg incurious stories 
of the habits of these little crabs. We observe that although 
every floating thing upon the surface is covered with them, 
they are réfrelyemet swimming free, and that whenever 
they are dislodged and removed a little way from their 
resting place, they immediately make the most vigo 
efforts to regain it The otker day he amused himse 
teasing a crab which had established itself on the crest of 
a Physalia, Again and again he picked it off and put it 
on the surface at some distance, but it always turned at 
once to the Physalia and struck out, and never rested 
until it had clambered up into its former quarters. 

On Thursday, the 19th, we sounded in 2,750 fathoms 
in & grey mud containing many foraminifera. Position 
of the ship at noon, lat, $5° 29’ K., long. 50° 53’ W. 

The wind now gradually freshened, and for the next 
three days we went on our course with a fine breeze, force 
from 4 to 7, from the southward, sounding daily at a depth 
of about 2, fathoms, with a bottom of reddish grey 
core, On Tuesday the 24th the trawl was put over in 
2,175 fathoms, lat. 38° 3’ N., long. 39° 19'sW., about 500 
miles from the Açores, As in most of the deep 
trawla on grey mud, a number ®f the xzocecia of dehkcate 
branching polyzoa were entangled in the net. One 
of these on this occasion was very remarkable from the 
extreme length (4 to 5 mm.) of the pedicels on which its 
avicularia were placed. Another very elegant species was 
distinguished by the peculiar sculpture of the cells, re- 
minding one of those of some of the more highly orna- 
mented Lepralia. WYVILLE THOMSON 

(To be continued.) . 





THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


TEHE second session of the French Association was 
i opened at Lyons last Thursday, by an inaugural 
address from the President, M. de Quatrefages, who 
pointed out the almost mzonceivable advance of Science 
dunng the past century, and the importance of Science 
in education. 

In speaking of scientific education, the President said 
that the devotees of literature accused Science of Stiflin 
sentiment and imagination; she kills, say they, the id 
and stunts intelligence by imprisoning it within the limits 
of reality; she 1s incompatible with poetry. The men 
whos thus have never read Kepler the astronomer, 


P the geometer, Linneus the na Buffon the 
zoologist, Humboldt the universal savasi. ati says 
the President, Science stifle senument, imagination, 


she who brings ys every hour into the presence of 
wonders! She lower intelligence, who touches on all the 
infinities | When &¢érateers and poets know Science better, 
they will come and draw from her living fountain. Like 
Byron of our tme, ke Homer of yore, they will borrow 
from her striking imagery, descriptions whose grand@ur 
will be doubled. by their truth, Homer was a savant for 
his time, He knew the geography, the anatomy of his era ; 
we find in his verses the names of islands and ca 
technical terms like clavicle and scapula. None the less 
he wrote the Iliad. 

No, the study of Science will never suppress the genius 
of an inspired poet, of a true painter, of a great sculptor. 
But she will bong mcre light to the path of an erring 
soul She will perhaps transform into a wise man, or at 
least into a citizen useful to himself and others, one who 
without her would only have been one of those pretended 
incomprehensible geniuses, destined to perish of misery, 
of impotency, and of pride, While fully admitting the 
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important place of literature ın education, he would wish 
to see chil initiated at an early age into the facts, the 
ideas, the methods of Science. 

Governments, such as they have hitherto been, have al- 
most always acted as if they had no need for the men 
who study Nature and her forces. But when any critical 
or important event Sccurs, then it is found necessary to 
a eal to th Of whom are the juries of International 

ibitions composed? No doubt each State sends its 
worthy merchants, its tried chiefs of industry, its eminent 
agriculturists, but it also, and Sbove all, sends its 
men of science. At these important times peoples are 
comparing their real stren and each feels that 
it is for its honour in the present and its prospects in the 
future that the truth should appear; and to enlighten 
them, whether it be concerning cannons or silk-manufac- 
tures, telescopes or crystals, Fid or hardware, it is 
felt that Science is indispensable, and men of science are 
appealed to. 

ut once the Exposition is closed, the State leaves the 
men of science to return to their studies. I wish, said 
M. de Quatrefages, it kept them in the service of their 
country. These men whom we ask to understand and 
judge of wonders would certainly be able to show how to 
produce thtm. When Science is everywhere, it would 
certainly not be useless to Government to have it in their 
power to be enlightened atẹany time on scientific ques- 
tions. Although less pressing, less impenous than in the 
days ef the wants of agriculture, of industry, of 
commerce, like those of the army and ravy, do nct 
change their nature. Why wait the necessity for appeal- 
ing to the savants P 

A day will come when every great Administration will 
bave its Consulung Committee, composed almost exclu- 
sively of men or science, and then many mistakes 
will be avoided, and many forces utilised which are at 
present lost. eBut in order that such an institution 
should be born and developed, it is necessary that the 
function of Science be universally compgehended and 
accepted, To attain this result is one of the chief aims 
of the French Association. 








CHRISTOPHER HANSTEEN 


. 
OX the 11th of April last, Hansteen died at Christi- 
ania at the advanced age of 88, having been boin 
on the 26th September, 1784. On leaving the cathedral 
school of Christiania, where he received his early edu- 
cation, hw enttred the University of Copenhagen in 1802, 
as a student of law, which, however, he soon abandoned for 
the more congenial study of mathematics? In 1806, he 
began his work as a public instructor in the capacity of 
mathematical tutor in the asium of Fredricksburg, 
in the island of Zealand, and there he began alto his life 
work as an original investigator by instituting researches 
into terrestrial magnetism. He first ac vire distinction 
by taking the prre which had been offered for the best 
essay on this subject, by the Royal Society of Science of 
Copenhagen ; and shortly thereafter, wiz. in 1814, was 
appointed to the chair of Astronomy in the University of 
istiania, which had been recently founded by Frederick 
VI. of Norway. 

His great work, entitled “Untersuchungen uber den 
Magnetismus der Erde,” was published in 1819, at the 
oe the King. ‘This wer was illustrated with an 
Atlas of Maps, and was the most satisfactory collection of 
observations on the variations of the needle, and was 
besides distinguished for its broad philosophical general- 
isations, In the further prosecution of his physical 
researches, he made his well-known journey into Sibina 
as far as Kiachta and Irkutsk, accompanied by Erman 
and sql the enses of this journey being hbualy 
defrayed by the Norwegian Government. The establish- 
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ment, on the recommendation of Humboldt, of the ten 
magnetical and meteorological observatories, by the Em- 
peror of Russia, was one of the most valuable fruits of this 
journey. 
- Among Hansteeh’s contributions to our knowledge 
of magnetism, may be mentioned the establishment 
- by him of a period of 11°1 years as the length of the peri- 
odicity of the magnetic declinatlon—a cycle which has 
recently assumed such remarkable significance in con- 
pene astronomical with meteorological and other ter- 
ial phenomena, © ee ° 
A after his ae Siberia, the debi eee 
vo e necessary sum for building an astronomical an 
meteorological o at Christiania, which was 
erected under Hansteen’s direction. This ence eel 
has done much good work, of which the meteorologi 
department deserves very special commendation. The 
trigonometrical and to cal survey of Norway, 
which was begun in 1837, was condu under Hans- 
teen’s superintendence, 
In 1856, the completion of his fifty years public services 
was celebrated, and a medal was struck in commemo- 
, ration of the event. Shfrtly after this he ceased to lec- 
- ture publicly, and in 1861 retired from public daty, 





THE NOTORNIS OF LQRD HOWE!S ISLAND 


"TBE last number of the /dix (July 1873, pl. x.) cgntains 
a representation of a very interestmg bird, about 
which, though’discovered and described in the last century, 
naturalists have for a long time been doubting. This js 
the species said to be first mentioned by Callam in 1783 
ba Bot. Bay), and subsequently figured in the works of 
ohn White (Journ. Voy. New Soyth Wales, p. 238, App.) 
and Governor Phillip (Voy. Bot. Bay, p. 273, pl.), and 
designated by, Latham (Ind. Om. H. p. 768) Galkinnla 
alba. No specimens are known to have been brought to 
Europe for upwards of eighty , and only two are 
believed to i 
which was figured by White, and the other in Vienna, now 
for the first time portrayed: The species is most likely 
extinct in Norfolk Fegnd, bo a passage in a pamphlet by 
Mr. Edward Hull, pu ed at Sydney in 1870, seems to 


show that it may still exist in that of Lord Howe—though,. 


if'so, doubtless on The verge of extermination through 
the pigs, with which the island is said to be overrun, for 
bird is believed to be unable to fly. Should any examples 
be still living, it would certainly be better that their re- 
mains should be placed in our museums, thanghat they 
. should contribute to the formation of pork; and I write 
these lines that ‘they may attract the attention of some 
Australian readers of NATURE, who may be disposed to 
do a good turp to the University of Cambridge. 
_ This bird which’ has been variously assigned to the 
genera Gallinula ooren, Fulica (coot), and Perphy- 
rio, is now to the genus Notornis, containing only 
one oe ees the “Takahe” of New Zealand (N. man- 
- telli} nearly, or gaits, extirpated. It was about 
the size of a barndoor-fowl, with the bill and legs red. 
The Vienneses imenseems to be entirely white; the 
example at Liverpool is mottled with le, but not 
enough to gainsay the name of “ White in by which 
it seen to have been known both in Norfolk and Lord 
Howe’s Islands. It would no doubt, if taken alive; be 
ar Eem e confinement, and I need scarcely say how 
highiy a living example would be valued by the Zoological 
Society ; but this is perhaps more than can be reasonabl 
hoped for, and, so far as I am concerned, I sbonid be wall 
_ content with a specimen in spirit, or a skin with all the 
bones asda Spm da it, for the Cambridge Museum. 
I may perhaps be allowed to conclude by remarking 
that the- history, and especially the distribution of the 
. family of birds, to which the subject of this notice refers 
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gs indeed worthy of far more attention than they have 
hitherto received, and could that accomplished zoological 
writer who has lately in the columns of a sporting contem 
porary made the not very distant family of ide the 
theme of an admirable series of essays—far probably 
from b fally "appreciated by his readers—be induced 
to amplas his pen on the Kalida, the results would be of 
the greatest interest. The Rails—employjng the word in 
a very wide sense—are cosmopolitan in the highest de- 
Some of the best known genera have their repre- 
Cia all over the world, occurring even ip oceanic 
islands, where birds generally are so scarce—GalHlinufa and 
Fulica, for instance; and some at least of the former, 
when they get to such remote spots, seem to lose their. 
volatile powers, though otherwise undergoing but little 
change, as witness the G. a¢siotis of Tristan d’Acunha, 
poe hier mc al hardy ago by Mr. Sclater, and a form 
still undescribed, of which three examples were obtained 
by my brother from Denis Island, an outlier of the 
Seychelles p (Zis, 1867, p. 358). Then there isa 
us equ ightless, which lately been restored to 
fight and knowledge, but, alas ! too late for us to know it in 
the flesh. This js the Aphqnapteryx, which survives only in 
a few bones, reco from the mud of a Mauritian lake, 


and now in the Cambridge Museum, a painting at Vienna, 
and a few notiĉes voyagers—a bird with a long 
bill and dishevelled pl almost, it would seem, like 
that of the Apteryx. In the opposite direction almost, as 


to structure, we have Tribonyx ; but I should occupy far 
too much space were I now to dwell upon eyen the chief 
forms of the family. From whatever point of view it be 
regarded, it will be found one of the most interesting in 
the-whole series of birds, pee 
ALFRED NEWTON 








ASTRONOMICAL ALMANACS * 
IL 
TI.. Ths “ Connaissance des Temps,’ under the_ direction 
of the Academy of Sciences” 
THE first to” whom the Academy entrugted the editor- ° 
ship of these Ephemerides was Lieutaud. -` 

The only real mo ion -introduced into the volume 
was the substitution, for the table of refractions published 
by Lefebvre, of a table of the refractions of Cassini, givi 
the values of that quantity ip minutes and seconds Pr 
degrees of height, from o° tg 90°, The book was alsa” 
somewhat increased in gixe. In p797 Lieutaud introduced 
into the Conmatssance Temps a notice of the occulta- 
tions of stars, the observation of which is of use in de- 
mine don pices Lieutaud edited a (oei ven 
des Temps till 1730, when it passed into the hands of 4 
young amimi Tost Godin. 

Godin, a pupil of Delisle, was born at Paris gn Febru- 
ary 28, 1704, and entered the Academy as é/¢ve at the age 
of 21 years. He was then known on# by a keen desire 
for knowledge and a strong predilection for astrqnomy. 
On taking the direction of the Connaissance des Temps, 
he suppressed the aspects of the planets, which were use- 
less, and introduced the right ascension of the sun for 

every day of the year; calculated this co-ordinate and the 
declination to a second, and added the eclipses of the: 
satellites of Jupiter, so the Connaissance des Temps 
contained from this time the announcement of the eclipses 
of the superior satellites. a 
In 1735 Godin set out for Peru for the purpose of mea- 
suring with Bouguer and La Condamine an arc of one 
degree of the meridian, and to Jean-Dominique Maraldi, 
grand-nephew of Cassini the elder, was committed the care 
of the Connaissance des Temps. He enriched the work with 
the copfiguration of the gatellites of Jupiter for every day 
iq the year, but he suppressed the notice of qccultations, 
‘ . * Continned from p., 3x9, 


2 
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agreat mistake, certainly ; though perhaps these phenomena | 


were of little service in his time. Having become a pen- 
siounaire of the Academy in 1760, be resigned the editor- 
ship of tht Connaissance des Temps to Joseph-Jerôme Le 
François de Lalande. 

De Lalande, born at Bourg-en-Bress@, July I1, 1732, 
was sent at the age of 20 to Berlin, under the patronage 
of Le Monnier, his master, to take observations of the 
moon, which, c8mbined with those which La Caille at 
that time effected at the Cape of Good H were the 
means of giving the parallax of that plane: On his re-« 
turn he was presented to a place vacant for many years 
in the Academy, and shortly after, in 1760, he was 
entrusted with the editorship of the Connaissance des 
Temps. A distinguished astronomer, possessing a tho- 
rough knowledge of all the advances which had been 
made during later years in astronomical science, Lalande 
very much improved the work of which he bad charge. 
We shall mention the gost important of the changes 
which are due to him. A 2 

His first care was to take for the basis of his calcula- 
tions new tables, more exact than those which Godin had 
continued to employ. He employed for the sun the tables 
of the Abbé of Caille ; for the moon, those of Tobie 
Mayer*; for the planets, the tables of Cassini ; and for 
the eclipses of the satellites of Jupiter, thos& of the Swede 
Wargentin, of which he had published a new edition. 
The rising of the sun and the planets is calculated for the 
true noon of each day ; but, says re? “the Connais- 
sance des Temps being intended mainly for astronomers, 
the positions of the moon are given for the instant of her 

across the meridian.” The following year, how- 
ever, “ on account of the inconveniences attending such a 
mode of indication,” this astronomer resolved to give the 
longitudes for midday and midnight of each day, Finally, 
in a short and well-written memoir appended to the Con- 
naissance des, Tonps,t he investigated the different 
methods for finding the longitude at sea by a single ob- 
servation of the moon. Some years later he restored the 
announcement of the occultation of stars. 

In 1774, the Connasssance received from Jeréme Lalande 
a most importgnt improvement, which was the means of 
making this work, hitherto almost exclusively intended 
for astronomers, of great use to mariners. But, before 
stating in what this modification consisted, some historical 
details are necessary concerning one who was the real 
pioneer, and at the Same time one of the glories of French 
astronomy in the 18th century. . 

In1737,the savant Fouchy presented to Cassiniof Thury, 
son and successor of fhe first director of the Observatory 
of Pans, celebrated for his fine work on “The Size and 
the Figure of the Earth,” a young deacon of 23 years, 
w alone, without instruments and almost without 
books, had acquired a remarkable astronomical educa- 
tion, Cassini welcomed the protégé of Fouchy, lodged 
him at the Observatory, and allowed him to take part in 
his work, This Young Abbé was Nicolas-Louis de la 
Caille, born on March 15, 1713, at Rumigny, near Rozoy, 
in Thidrache, J. D. Maraldi, grand-nephew of C&ssini 
the first, and who also lived at the Observatory, became his 
friend, and a year after his arrival (1738), La Canle made 
along with him the geographical description of the coast 
of France, from Nantes to Bayonne; in 1739 La Caulle 
took part in the work connected with the meridian of 
France. £ Shortly after, Dr, Robbes nominated him pro- 
fessor of mathematics at the Mazarin College. He insti- 
tuted a small observatory where he made a very large 
number of observations of rare precision. In 1741, at 

* O Tabularum motunm sols et lume ct longitudinnm methodus pro 
mota? 


rogulariy followed 
Cennarsssuce des Tempe with short astronomical memoirs, enti i 
Connaissance des Tempe” This custom has continned to the 


day 
1 Tho work done by Case! de Thury, i and La Cail pub- 
Ee ae ean man of Combat ds t a 








the age of 27 years, La Caille entered the Academy of 
Sciences. š 

In 1744 the astronomer of the Mazarin College pub- 
lished the first volume of a series of Ephemerides, entitled 
“ Ephémérides des monuments célestes depuis 1745 
jusqen 1754”in which he was the first to gve—and 

de afterwards imitated him in the Cosnaissance des 
Temps of 1760—the distance of the sun at the equinox, 
or, what amouyts to the same thing, the right ascension 
of the sun in time. 

Some years later, in 1749, La Gaille proposed to the 
Academy that he should spend a year at the Cape of 
Good Hope, for the purpose of making an accurate 
catalogue of the stars of the southern sky, intended to 
replace the first rough sketch made in 1677, by Halley 
at St. Helena; to measure the parallax of the moon, o 
Venus, and of Mars, by means of comparative obser- 
vations made simultaneously in Europe; and finally to 
determine carefully the geographical position of the 
oe of Good Hope.* 

The of La Caille was adopted, and the States- 
General of Holland having given their assent, La Caille 
set out in 1751, after having published the list of stars 
which he wished to be observed by the European astro- 
nomers, for the purpose of rendenng his voyage fruitful 
in scientific results. We do not intend to recount all the 
incidents of this expedition, Let us, however, mention a 
fact which illustrates well he character of this astrono- 
mer, “reserved, modest, and disinterested.” He received 
for his*xpedition, the purchase. of instruments, and other 
expenses, for his maintenance and that of an artist, the 
sum of 10,000- livres; on his return, he found he had 
spent only 9,145 livres. He scrupulously carried back the 
balance to the 3. the officials, surprised, 
would not accept it, “ You require it,” they said to him; 
“it will take it to remutherate you.” Moreover, when he 
set out from the Cape, the minister had him to 
make maps of the Isles of France and of Bourbon, which 
were not comprised in the original plan, and “ for which 
most others would have asked, and certaimly obtained, a 
supplementary indemnity.” t 

he observations made during this expedition (1751 
and 1752) by La Caille with his telescope of 26 inches 
focus, and an inch and a half a were published by 
himself, and after his death, by Maraldi, in 1763, under 
the title, “ Coelum australe stelliferm, seu observationes 
ad construendum stellarum Australius catalogum insti- 
Bees Africa ad Caput Bonz-spei, à Nicolao-Ludovice 
De La Caile.” 


A new edition of this catalogue was published in 1847, 
under thè superintendence and at the expense of the 
British Association and the British Government, under the 
editorship of Messrs, Bailly and Henderson, the latter, at 
the time, Director of the Edinburgh Observatory. t 

But, besides, this voyage to the Cape of Good Ho 
had a mostimportant result, During*the two journeys, Pa 
Caille tested and compared all the methods employed till 
then to determine longitude at sea. Among these he 
noted that which the celebrated Halley had given in 1678, 
and which is based upon the observation df the distance 
of the moon from the sun or fromastar, The ri- 
ments which he made in reference to it having convinced 
him of its excellence, he strongly recommended it on his 
return to France; and in his second volume of Epheme- 
rides, which commenced in 1755, he proposed a Nautical 
Almanac, in which should be found, for every hour of the 

* La Cailla also purposed to observe tho | ofthe seconds 
the vararton of, the neadle, asd the Jangth of a of 
the merrhan at tha Thu has mance been measured undor the 
equator, under the Polar Circle, and m vanows places in Europe; but we 
do not yet know the value of any degree m the southam 

t Inthe accounts which be rendered on he return, La o has put 
down only Ave sexs for his daily expenses, and as much for those of a me- 
chanician who accompanied him, 
ares e age 
of the yout 175o, fom the Observabon of the Abbé do la Caille = 
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day, the distance of the moon from the sunand the stars, ‘sary to secure the services of efficient officers and to` 
La bei 


Caille regretted that his other ons would not 
pera ai coe pie eis aona Ep ides himself, 
At a later time, in his treatise on navigation, he reverted 


to the same subject, and gave anew the sketch of his- 


limiting - himself to giving ,the distan e ae 
four hours for the meridian. His design was not follo 
Lalande contented himself with analysing and discussing 
La Caille’s method in the Connaissance Temps for 
1760, As to the French Marine, it was content tq use 
“Liétat du Ciel; calculé par Pingré et rapporté à Pusage 
des marins, 1754, 1755, 1756, et 1758.” It was very 
different, however, in England. a 
: (To be continued.) 


SOUTH AFRICAN MUSEUM 


"THE Cage ak for July 10 contains the report of the 
i ~ curator, Mr. Roland Trimen, of the South African Mu- 
seum, for the previous halfyear. Many valuable additions 
have been made to the museum during that time, but its 
escent very seriously crippled h want of funds, 
mainly due, we are sorry to say,to the parsimony of Govern- 
ment. We ig a to see that ‘the number of subscribers 
has seriously diminished from what it originally was, but 
the success of so valuable an énstitution should in no way 
be dependent on the capricious revenue to be derived 
from such a source. ‘Let-us hope-that recent chafiges in 
the personnel of the Government will lead to greater 
for this and for other scientific purposes. We 
cannot do better than give a few extracts from an excel- 
lent leader in the Argus on the Curators report. 

“Now that strong efforts are being made to for- 
ward the interests of education fh the Colony, those in- 
stitutions that aid in the work should not be neglected. 
We do not at present refer to colleges aftd schools, for 
these, whenever education is discussed, come prominently 
before the popular mind, but our remarks are directed 
rather to such places as museums, whose work in higher 
education of the kind i in modern days is of con- 
siderable importance . . . It has often struck us as rather 
a reflection on Cape%own that there is no Soclety here 
for the discussion of natural science subjects, and though 
we are aware of som@ obstacles to the successful working 
of such a body, we see no reason why they should not be 
overcome. In the capital of every Colony of which we 
have any knowledge, a Society of the kind exists, and 
- indeed in the Cape itself there are. towns, that, in this 

res eet at Itaki ae fiend Of The etapa . . 

. Science So 


- “But though we have no N ci 
in Cape Town, we have what, all things ona, 
may said to be an excellent Museum. . . . The 


> Museum was founded under the enlightened infiu- 
ence of the then Gd¥ernor, Sir George Grey, in 1855, and 
in 1857 was incorporated by Act of Parliament. Its first 
trustees were Mr. Rawson, tbe Colonial Secretary at the 
time, Sir Thomas Maclear, the then Astronomer Royal, 
‘and Dr. Pappe, the then Colonial Botanist On Dr. 
Pappe’s d Mr. C. A. Fairbridge was appointed a 
trustee, and upon the resignation of Mr. Rawson, on his 
departure from the Colony, his ce was filled by Mr. 
Southey, now Lieut.-Governor of Griqualand West. It 
will be thus seen that the Museum has the first been 
under the man ent of trustees alike of scientific ac- 
uirements and business ability. In its first curator, Mr. 
agli er ellen Bald and it had the advan- 
tage of bis enthusiastic urs for the lengthy period of 
fifteen: years. ~ 
“But though it has had-the advantage of excel- 
lent management, the development of the institution 
has been seriously hindered’ irom want of --funds, 
and ıt has’ not yereived, eather from the Legis 
lature or the public, that pecuniary support neces. 


Be 





meet the thousand and one of cases, glass, 
chemicals, and the appliances -apparatus required in 
ing out the work of a museum. It is a wise policy 

Se Ce ee eee money to 
such institutions in proportion to the pecuniary su 
received from the public, and if Parliament is to oO 
duced to make a larger grant to the Musgum? the private ` 
subscription lst must be extended. The small sum of 
pne guinea represents the subscription for a year, and we 
are quis sure, when it is known how much the institution - 
stands in want of funds, the list of subscribers will -be- 
come larger. A Zoa 

“ Strangers who visit the Museum and who know how 
such things are managed elsewhere must smile when told 
that its curator is a clerk in the Civil Service, whose time 
is chiefly occupied in-doing the work of a subordinate 
officer in the Colonia! Office. We say this without any 
intention of dispamging.the genfeman referred to, for his 
attainments in bne branch of Science at least are univer- 
sally admitted ; but we do say that, if the South African 
Museum is to'be anything like worthy of the name, and if 
it is to continue efficiently to perform the work so well 
commenced by Mr. Layard, its curator should devote the 
whole of his time and attention to the duties of that office, 
Under existing circumstances, that, however, is not to be 
expected, as the salary i$ not sufficient to induce any 
qualified gentleman to give up other positions for the 
sake of applying himself entirely to the work of the 
Mussum. ° : 

“There are other matters connected with this institution 
to which we might draw attention, but until more public 
support is given to the Museum ‘it would be a waste of ` 
time to refer to them.” 

« 


GEOLOGICAL MAP OF AUSTRALIA AND 
TASMANIA * 


(GEOLOGICAL surveys have been ig, to a 

og lesser-extent, in all the Australian colo- 
nies for several years, and in Victoria theework has been 
prosecuted so systematically, and with such success, that 
the main features of the surface geology of the country 
are comparatively well ascertained and- mapped out, 
The example in this respect set by Victoria has’ been 


followed to a very considerable -extent by Queens- 
land, &nd in a lesser degree a Etak ‘the other 
colonies, A geological of tralia however, 
never been issu Such a work would invalu- 


able, and the materials obtained are quite sufficient to 
justify an attempt being made to it out. Such an ~ 
attempt is now being madé by the Mining Department of 
Victoria, Some months since the Hon. A. Mackay, 
Minister of Mines, put himself“in communication with 
the Governments of the other colonigs with the view of 
obtaining from them all the tnformaton in their posses- 
sionwespecting the geological characteristics of the terri- 
tories over which Ter presided. The- application was 
readily acceded to, and a large mass of materials has 
b&n since placed at the disposal of the Mining Depart- 
ment of Victoria. Under the direction of Mr. R. Brough 
Smyth, F.G.S., Secretary for Mines, this has been 
thoroughly digested and arranged, and js‘now being em- 
bodied in a map, which, when compl ag it will be 
shortly, will show at a glance the result of all geological 
surveys made in Australia and Tasmania up to the pre- 
sent time. As the value of such a work necessarily 
depends upon the accuracy of the observations upon 
which it ıs based, ıt may be well, before attempting 
a brief descripnon of its main features, to indicate 
the’ source from whence the materials used in its com- 


pilation have heen derived. The geological sketch 
-7 * From am articls ha the Melbvmmne Arren July 7 
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map of Victoria, exhibited by the Mining Depart- 
ment at the late Intercolonial Exhibition, and which 
eantas The results of the latest surveys made in the 
colony, be embodied- in :he general map. It was 
compiled by Mr. Brough Smyth from eys made some 
yearsago under the direction of Mr. A. K C. Selwyn, at 
present director-general for the Geological Survey of 
Canada, but* whọ formerly held a similar position in 
this colony, and from surveys made since by the officers 
of the mining department. It has been described “as the 
nearest approximation that cen at present be made to 
a true representation of the rock masses which are ex- 
posed See this colony.” The New South Wales Govern- 
ment have in preparation a geological map, which, it is 
expected, will be available for use before the general map 
is published. 
he Queensland Government has been keenly alive to 
the importance of mapping out the immense mineral dis- 
tricts of that colony, and @or some yearg has kept a staff 
of geological surveyors actively employed in the work. 
The information thus collected has embodied in a 
series of elaborately-coloureé and beautifally-executed 
maps, which have proved of great service in the compila- 
tion of the general map of Australia, An excellent sketch 
map, covering a considerable portion of the colony, has 
been obtained from the Government of South Australia. 
It was compiled under the direction of Mr. A. B. Cooper. 
It is especially valuable, as it embraces a great part of the 
pulated districts. The country north of Encounter 
ay, the most extensive mineral districe in the southern 
portion, was examined and reported on by Mr. Selwyn 
many years ago, and a sketch map prepared by him 1s 
being used ix compiling the new map, The same district 
has been very recently reported upon by Prof. Ulrich, at 
the request of the Government, and his observations are 
proving of great assistance. . 

Thanks to the energy of Mr. C. Gould, a° gon of the 
eminent naturalist, the geological characteristics of Tas- 
mania were ged accurately delineated during the time he 
was geologist for the colony. An excellent map was 
published under his direction, and he voluntanly made a 
number of adgitions to it a short time*aco, when he 
learnt that a copy was to be transmitted to Victoria to be 
used ın the preparation of the general geological map of 
Australia. 

A large portion of the vast territory of Western Australia 
has been surveyed by Mr. H Y. L. Brown, Government 
surveyor, but who was once attached to the geological 
staff of Victoria. Thig genteman has produced a very 
beautiful sketch map of the S.W. portion of the colony, 
which has been extensively used by the compiler of the 
new map. It thus appears that every care has been 
taken to obtain the most accurate information at present 
available. 

An examination of the map discloses facts of interest 
not only to geological studerts but to the public at large. 
The value of the nmap to men engaged in mining is too 
panne to call for comment, as it shows at a glancg the 
eens in whigh the Pe ie occur, “ade 

onging to the primary ar palæozoic old, ti 
antumony, sılver, lead, and copper ay be ORI 
searched for. The secondary or mesozoic rocks contain 
coal, while tin is frequently found associated with granitic 
rocks, Persons en in pastoral and agricultural 
pursuits will also denye advantage by consulting this 
map. A very little geological knowle will tell them 
that in districts where the principal r masses belo 
to the tertiary period they may look for well- 
plains suitable for pasture. In areas where the volcanic 
rocks abound, rich soil, well adapted for agricultural pur- 
suits, may be expected. The slatey ridges formed by the 
older silurian rocks, and the sparsely grassed mountains 
of granitic rock which abornd in Western Australia, also 
convey a valuable lesson to the intelligent observer. One 
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of the most prominent geological facts which the map 
discloses is, that a metalliferous belt lies on 
each side of the main Cordillera from Cape Yorke 
to the southern point of Tasmania. It is composed 
chiefly of metamorphosed schists and granite rocks 
overlain in a considerable area the newer palæo- 
zoic rocks and mesezoic coal-bearing strata. Another 
great belt appears to extend from Encounter Bay in South 

ustralia towards the Gulf of Carpentaria North of the 
3oth parallel of latitude the schists are overlain by ter- 
tarieg, and what Mr. Daintree considers to be of 
the cretaceous age up to lat. 20° to 23°, where a large 
patch of metamorphic schist occurs. The whole tract 
west of the eastern metalliferous belt is occupied by ter- 
tiaries. Wide treeless plains, and what are called desert 
sandstones, abound. The vast tract of country known as 
Central Australia will have to be marked “unknown,” as 
geological surveys have not yet been made of it, What 
1s at present known of the geological character of the 
northern portion of South Australia will be mapped out. 
The Government of South Australia have furnished a very 
good map showing the palæozoic tract of Port Darwin, 
and from notes made by explofers the department has 
been able to lay down a large granitic tract also, as well 
as a large area covered with rocks of volcanic ongin. 
The coal rocks are seen extending all along the coast 
from Port Curtis, in Queensland, in an almost unbroken 
line to Eden or Twofold Bify. They are especially pro- 
minent, at Newcastle and Wollongong, in New South 
Wales. They again appear north of Corner Inlet, at 
Cape Otway, and can be traced in broken patches along 
the coast up to Glenelg, where they apparently terminate. 
Another interesting fact established by the new map is, 
that within the tertiary era connection has existed be- 
tween Tasmania and the main land. There isa strict 
resemblance between the geology of Tasmania and the 








Seer tor e chain of granite islands extending from 
Wilson’s PromSntory, the southernmost pomt of Austra- 
lia, to Cape Po the northernmost point of Tasma- 


nia, have all their mdfres capped with tertiaries, thus 
showing that within the tertiary period the island and the 
continent must have been connected. The main geologi- 
cal characteristic of Western Australia is the immense 
area occupied by granitic rocks, vdfied occasionally by 
atches of sandstone, especially on the southern coast 
ne. A comparatively small part is Sccupied by a belt of 
metamorphic rocks to the east of Champion Bay. Vol- 
canic rocks are also visible, A large granitic tract occurs in 
the basin of the Shaw River, east of Dampier’s Archi- 
pelago. Jt appears that there has been a greater amount 
of denudation on the western side of the continent than 
on the eastern. Where the altitude is that of the Di- 
viding Range, which varies from about 1,500 ft. to 7,000 ft., 
either granite, metamorphosed schists, or silurian rocks 
are found. Underneath the basalt or volcanic rocks in 
S as well as at Ballarat, fhe deep leads occur. 
t is curious to note that the deep leads of Queensland 
one tin as ire as gold. eves dark red 

tch appears indicating granite, tin may be ected to 
Be found. The extrao ‘ richness of the ey deposits 
of Queensland and New South Wales will lee bly 
cause the immense granitic tracts of Western Australia 
to be thoroughly explored. The middle belt of meta- 
morphic schists which occurs in South Australia is as 
well known for its extensive copper mines as the eastern 
belt is for its gold. 

The Mining department of Victoria has established a 
high reputation for the general excellence of the geolo- 
gical maps it has produced. The last effort will reflect 
equal credit upon the officers emplo upon it. The 
rocks are shown in a descending order, and are easil 
eee at E ee ae 

ey are tinted. A system of lettering the 
of the map has also been adopted, which will fa- 


” 
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jo the rapid identification of the rocks, In® 
eral appearance the map will more closely resemble 
fe prea in Germany or France than those com- 
Sor in England, As already mentioned, the respon- 
sible and onerous task of reducing the mass of materials 
obtained from so many different sogrces, and embodying 
the results of so many months of patient investigation, in 
the new map, has been performed by «Mr.-R. Brou 
Mining ane wn Everett, a draughtsman anya i 
ge map and been entrusted duty of 
clourng dae 3 and Mr. R. Shepherd has performed 
the 


colouring it on stone. 
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NOTES 


Sm Sasuxt and Lady Baker arrived at Cairo, last Sunday, | 
"All was well, : 

Tux twenty-second semion of the American Association for 
the Advancement of Sclence commenced its meetings at 


“Portland, Maine, on W&inesday, 20th inst, Prof. Lovering, 


of Cambridge, is president for the year. 

Tur discovery is announced, from America, of another small 
plant, No. 133, by Prof. Watson, of the Ann Arbor Obeer- 
vatory. . e è - 

Tun sjon of the Iron and'Stèel Institute at Inidge was 
brought to a close on Thursday, on which evening the King of the 
Belgians gave the members a grand reception at Brussels.” There 
was an interesting discussion on Wednesday morning between Mr. 


- Bulgenbach and Mr, Bell at the Institute, on the subject of the 


construction of high furnaces. Papers were read relative to 
various technical matters, and the President read d paper upon 
thé extension of commercial relations with Ckjna. In the after- 


“ noon more than 450 excursionists paida visit to the factory of 


Messrs. Cockerill at Seming. Seperal speeches were made, 
and the visitors, who were moat cordially received, remained 
four hours, It has been decided that the Congress should meet 
in 1874 in Philadelphia, and in 1875 in England. A very in- 
teresting paper was at one of the meetings by M. Julien 
_ Deby, GE, ‘t On the Rise and Progres of the Iron and Steel 
Industries in Belgium,” in which he said :—‘' We are very igno- 
rant of the state of things in this country prior to the arrival of 
Julius Cæsar. “Archeological discoveries of quite recent date, 
still unpublished, seem to indicate that at thè period of the great 
_ Roman conqneror’s invasion Iron had already Wen Made in Bel- 
gium, while it yas yet unknown to-the inhabitants of the British 
Islands, The oldest records we have consist in vast deposits of 
cinder which cover many acres of ground, and are situated at Niew 
Rhode, between Lonyain and Aerschot, in Brabant, as well as at 
Temenderloo, in the "Antwerp campagne, whore they generally 
occupy the top of the many ferruginous hillocks of that region. 
Along with these accumulations of tron cinder are found flint 
arrow-heads and fragments of coarse pottery, characteristic of 
the earliest dawn of civilisation, and which must have belonged to 
the old pre-historic workers of these deposits. Ata later period, 
and during the Roman dominion, iron was produced in very 
many places in Belgium. Immense heaps of cinder are to this 
day scattered in many parts of the country, and several of these 


_are being profitably worked in the neighbouring blast furnaces.” 


Tux meetings of the British Archseological Association at 
Sheffield were brought to- a close on Saturday. The time 
has been spent by the members in visting most of the 
places of archmological interest in the distnct during the 
day, and in listening to pepers read in relation to the 
„places visited, as well'ss on other- subjects, On Wednes- 
ayn comvertasions in the Cutler’ “Hall, -Mr, - R. 
. Phillips read a paper on the ‘Manufacture of Hard- 
aa. 3 

A a 


ware by Celts and Romans,” illustrated by, fine specimens in 

bronse of varlous degrees of advancement, a baked clay melting- 

pot, and a bronze ingot, He adduced evidence of*mining and 

smelting by Romans, and ‘stated their wood-smelted iron to be 

of unequalled malleability, He suggested that the Romans 

held Britain for the sake of its mineral wealth; their extensive ~ 
beds of score in the Forest of Dean were sgll sè rich in iron- ~ 
stone that they were being re-smelted. Mr. T. Morgan read a ~ 
paper on the “ Earliest Tribes: of Yorkshire,” and Mr. Alfred ' 

Bells otis cathe Sere Drone Reka a tha Det riers 

Border.” 


At tha meeting of the Soniepeetahica Aodio and 
Natural History Society held”at Wells last week’ Dr, Beddoe | 
guve a brief sketch of the ethnological history of the county, 
and showed its bearings upon the physical aspect of the popula- 
tion at thy present day. We from thé paper that the 
people of the east#m half of the’ county have, on the whole, 


‘broader heads,® lighter hair, and- darker eyes then those of the 


western half, „In all these respects the eastern men approach 
more to the ordinary-English, the western to the Irish, standard. 


.The mixed blooded inhabitants of the towns appear to’ be lighter 


as to both eyeg and heir than the people of either division. The 
fair and handsome Frisian type is pretty common in the north 
‘of the county. In the hifly south-eastern region about Win- 
canton dark complexions and dark or even black hair attest the 
late and inrperfect Saxontsation of the country ; the same may 
be sald of the Quintocks, About Minehead and Dunster, per- 
haps from the loss fixity of the popnlation induced by seafaring, 
there is more evidence of mixture of blood ; and in Exmoor and 
in some villages of Mendip the narrow skull, prominent jaws, 
eg bany. ane of the ace pe and tha Furantái obliguo:eyo 
and pyramidal skull crop up. 

Dz. Beis Perticuxw, F.R.S, has been appointed Lecturer 
on Daino ep tle School cf Medicine, Sues Hall, tam 
burgh. 


THE Secretasies of Section C (Geology) of the Britigh Amo. 
ciation request the attention of authors to rule requiring the 
early transmission of papers. -In order that the work of the 
Organising Committee may be completed in time, all papers and 


‘Teparts, accompanied by abstracts, should be forwarded‘to the 


Generel Secretaries not later than Septtmber 4 ‘ 


Wx are indebted to Mr. G. Gore, F.R.S., for a copy of ere: 
print of an able article of his on thd National Importance of 
Scientific Research,” which appeared in a recent number of the _ 
Westminster Reno, We aro glad to have the. opportunity of 
drawing attentlon to Mr, Gore’s paper, as it forcibly expresses 
the view we have so persistently advocated in our own columns, 
Mr, Gore, after showing that the pursuit of pure Science is rarely 
rewapded in this country, points out that igis the duty of the State 
to provide and pay for pure scientific research, for the following 
rea wus :—~"' Because the results of such labour aro indis pensable 
to national welfare and progress ; because the results are of im- 
mense value to the nation, and especially to the Government ; 
because nearly the whole pecuniary benefit of it goes to the ng- 
tlon, and scarcely any to,the discoverer ; because research cannot 
be efficiently provided for by means of voluntary effort ; and. 
because there appears to be scarcely any other way (except by 
application of University revenues) in which discoverers can be 
satisfactorily paid for their labour.” At present, as the writer 
states, the men paid the highest are not those whe discover 
knowledge, but those who use and apply it. The reason for 
this apathy of the public as regards scientific work is, as Mr. 
Gore shows, clearly traceable to a widespread and lamentable 
ignorance of the nature and value of scientific inquiry, To 
diffuse natural knowledge among-all clases of society is there 
fore a great duty at theJprosent time. 
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THE Philadelphians are hard at work preparing for thei: Cin- 


tennial Exhibition to be held ın 2876. 20%. each for the ten best ? 


designs forgn appropriate building had been offered, and forty plans 
have now been sent in. The Centennial Commission having 
in charge the inauguration and conduct of thesGreat Exhibition, 

have already made most commendable progress. Committees 
from their number, having in charge special departments of the 
‘vast scheme, aro Ñ constant session, and the general outlme of 
the work seems to have been fully developed. The site for the 
buildings used for the occasion has already been selected in Phila» 
delphia’s beautiful park, and the formal transfer of the ground 
by the city authonties to the control of the Centennial Commis- 

sioners took place, with the imposing ceremonies befitting the 
occasion, on July 4. The deccration of the ground for the pur- 
pose, the planting of shade trees, &c., will be taken in hand at 
once, 


AMONG the appropriatiofs made by the,State of New York 
for the State Cabinet of Natural History are the following cnu- 
merations :—~Hall of Natural History, cleaning, repairs, &c., 
3,000 dols, ; for the increase of the zoological collechon, 1,000 
dola, ; assisting in arranging duplicate fomils and minerals for 
distribution, 1,500 dola ; salary of botanist, 1,500dols. ; for the 
use of the Cabinet of Natural History, 10,000 @ols., making an 
aggregate of 17,000 dols, The Board of Regents of the Univer- 
sity receive 6,500 dols, 


THE offer of free lodging in the Rudolphjnum during the Ex. 
hibition at Vienna has been responded to by no fewer than 2,412 
teachers. Of these 418 have been selected, vix :—207 Austrians, 
99 Germans, 36 Italians, 20 Englishmen, 14 Dutchmen, 13 
Swedes, 12 Danes, 10 Swiss, 7 Russians, 3 Belgians, and 2 
* S is e 


THe Commitee appointed by tho Birmingham Natural 
History and Microscopical Society to carry out the pro- 
posed Marme Excursion have, as nearly as posable, completed 
all the necessary arrangemerts, A yacht has been hired 
for six days, commencmng ‘Sept. I, for m very moderate 
sum. Mr, A. W. Wills bas made a large-sized dredge, which 
he has kindly presented to the Society. The small dredges 
belonging to the President anc Mr. Wills will also be available 
for the exctrmon. With the view of rendering the dredging 
operations scientifically mteresting and valuable, ıt is proposed 
to use a Miller-Casella thermometer with copper case, stmilar to 
those supplied for thes Porcusene and Lightning expedition. 
Dredging operations, and the management of the yacht, will be 
entirely under the direction of the Premdent and Mr. Wuls, who 
will determine the, hours of sailing and returning, the places to 
be visited, &c. &c. In addition to those made in the yacht, 
excursions to places of interest in the nelghbourhood will be 
planned at intervals during the expedition. Very satisfactory 
arrangements hare been made as to accommodation. Tho pro- 
posed excurnon is an experiment which, if successful, pay be 
repeated on o larger scale at same future time. 


Tre United States screw seamer Yuniata, of 828 tons dur- 
den, left New York on the aqth of June, bound to Greenland, 
on her mission of rescue to the crew of the Polaris, She is in 
charge of Commander Braine, with a picked crew, and bas been 
fitted out with every appliance needed for the success of her ob- 
ject. She reached St. Johns, Newfoundland, on June 30, and 
immediately went into the dock for the purpose of being pro- 
perty sheathed with trop, and otherwise strengthened and refitted. 
As soon as this was completed she left for Disco, on July 9, 
where, or at Upernavik, she will wait until the arrival of her 
consort, the Tigress. The Tigress, it will be remembered, Js the 
Newfoundland sealing steamer which rescued a part of the crew 
of the ZWaris from the ice, ard was purchased by the Secretary 
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of the Navy as a relief vessel for the remainder of the party, as 
being better fitted fur this end than any vessel that could be pio- 
perly prepared in time for departure during the present summer. 
Sho reached New York on June 28, and was immediately exa- 
mined by proper officers of the navy, who decided dt once what 
alterations and repairs to put upon her. The Tigress is 165 ft. 
in length, has 28 ft. bréadth of beam, and 16 ft. depth of hold, 
draws 13 ft. of spater, and has a capacity of 463 tons. She has 
been placed under Commander Greer, lately of the Naval Aca- 
demy,sand is accompanied by Captain Tyson, late of the Polaris, 
as ice-master. The Tigress left Brooklyn on July 14, and arrived 
at St. Johns on Joly 23, where, like the Yumiata, sho will take 
in additional supplies, and then proceed northward. She is pre- 
pared to remain two years in the North if necessary, although it 


is hoped that she will return during he sic convoy- 
ing the Polaris. 





THE second annual report of the Board of Commissioners of 
the Department of Public Parks in New York, 1s partly devoted 
to the condition of the Menagerie in Central Park, which has 
increased considerably in nze duringsthe last year, A catalogue 
is appended of the animals contained in the collection, which is 
on exactly the same plan as Mr. Sclater's carefully constructed 
List of Animals in_the Zoological Soclety’s Gardens in Regent's 
Park. 

hd 

IN Part V. of Dr. Brown-Sequard’s new ‘‘ Archives of Scien- 
tic and Practical Medicine,” there is an excellent analysis of 
some of the :ecent researches on the localisation of the cerebral 
functions, includmg an account of the experiments of Nothnagel, 
Gudden, and others. We hope next week to be able to give an 
abstract of the paper. t 


THE death of, the Rey. Peter John de Smet, of the Society 
of Jesus, is announced as having taken place at St. Louis on 
May 23—an event which is worthy to be noted in a scientific 
point of view. Although not himself a special Student of natu- 
ral science, numerous collections made at his request and under 
his direction, and transmitted to museums at home and abroad, 
have borne witness to his tastes; and æ is even stated that he 
has left behind him a manuscript record of his life, in which me 
embraced important notes of the habits and customs of the 
Indian tribes of the West, and of the physical condition and 
natural history of the regions inhabited by them. 


Tue Fourth Part of the illustrated work by Mr, Hermann 
Strecker, of Reading, Pennsylvania, upon the Lepidoptera has 
just been published, and contains figures and descriptions of 
quite a large number of species, illustrated by one plate. Among 
other species is included a new butterfly (Satrns Aoffmannt), 
obtained by Dr. Hoffmann at Owen’s Lake, in Nevada. 


THE Yournal of the Society of Arts for August 22 contains o 
report on steel as represented at tho International Exhibition, 
by Mr, William Baker. 


A LETTER appears in the ZTwes of Tuesday, from Mr, Richard 
Potter, one of the puty from Mr. Leigh Smith’s Arctic Expe- 
dition, by the Spitzbergen route. It is dated Trenerenberg Bay, 
Joly 4, and says -—‘' The Pwkem came in here last night, and us 
going away again to-day. Sho is going home in about threo 
weeks, I believe. We fell in with the Sasson two days ago. We 
have been up to the Seven Islands, lat. 80° 50’, but there is too 
much ice to go farther North at present. Prof, Nordenskiold 
and the other men who tried to get North in boats could not 
get farther than 80°35’ lat., and then, finding the 1ce too rough 
for sledging, croseed the north-east land, and returned by Hinlo- 
pe -Straits They must have had a bad time of it, as there were 
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snowstorms fifty ont of sixty days, The bay where we are now, 


is where Parry left the Hava when he went North on sledges. 
It is anything buta fertile place, as the low ground is all one 
great swamp, and there is a lot of snow on the ground still. We 
are going to stop here to take in water, and to get the provisions 
and coals out of the Sasson.” 


a 

Tux additions to the Zoological Soclety’s Gardens during the 
last week include a Naked-footed Owl (dikene noctua), Euro- 
pean, an Egyptian Vulture (Nephron percnopterus), and two 
Bussards (Buteo acha#ius), from Africa, presented by Mf. S. G. 
Reid and Lient. Denison ; r Golden Barlo (Aguila chrysactus), 
_ European, presented by Mr. A. W. Tait ; a Paradoxure (Pora- 
doxurus typus) from India, presented by Mr. A. F. Adey; a 
Mantchurian Crane (Gras meaxtignesia) from N. China; a Wild 
Pig (Sus serefa) from N, Africa; three Common Guillemots 
(Uria troie), British ; a White-backed Piping Crow (Gysworhina 
tewconets) from Anstralia, deposited, and four Gambel’s Part- 
ridges (Cal/epepla gamdelti) hatched in the Gardens. 


— 


SCIENTIFIC SERIALS 


Der Naturferscher for Jaly 1873, contains, am other inte- 
` resting matter, an account of observations by Her Nagel, 
plants in Alpine regions, as to the production of ċlosely- 
Telte plant forms. He is led te conclude, {in opposition to the 
common view), that assoclabon is more favourable to the forma- 
tion of species, than isolation, There’are also botanice! papers 
on the assimilation of air-plants under water, and the opening and 
closing of flowers, In physics and chemistry we have M. 
Amagat’s recent important ex ts on the expansion and 
compresmbility of gases, and those of Troost and Haatefemlle on 
isomenc and allotropic iA apasieiaw tint ; a nouce of M. Bichat’s 
inves of the influence. o regate sata on magnetic 
eerte M. Bichat haf asect site d a decrease of 
this power as temperature rises, and entire disappearance of it 
in the state of vapour. Some striking facts wh regard to the 
ical differences between northern and southern hemi- 
spheres are frog, a paper by Prof. Dgve to the Berlin Academy. 
In phystology there are notes on the place of decomposl iun of 
albumen in animal bodies, and on the mgnificance of common 
salt in the animal economy. Astronomy and technology are 
also represented, and there fe a good selection of Kistnere Adit- 
theilungen. 

‘THE current numbey of the Jói commences with an article 
on the ‘ Omithology of Sardmia,” by Mr. A. B. Brook, which 
is one of a series on that*subject. The before us includes 
the Woodpeckers, their allles, the S and some Passerine 
birds, among which are Afelise sardus, Bradypterus cetti, 
and tbe Corviné birds, Mc. Swinhoe descgibes the hahits 
and plumage of the Rosy Ibis of China and Japan ( (Dns ease 
He also notes ppints in its visceral anatomy, companng them 
with the co ing structures in the common Heron, in 
order to show that the affiniues supposed by some to exist be- 
tween the two birds are but slight. An editoilal note verifies 
the conclusion that theelbis and >poonbul are intimately related, 
and differs jusuly from the author’s conjecture thet the former 
bird 15 related to Taatalws, which is a true Stork,—-Mr, J. H. 
Gurney gives 2 tenth additional list of birds from Natal, includ- 
oe ei cee ee Mr. R. B. Sharpe. 

arting contributes a paper on Charadrius secuartus 
Drt amina in which it is showr that this brd is tho smaller 
of the two allied species Africa, but not fonnd in St 
Helena, and that the St. Helena es, till now unnamed, is 
distinct (Aeptatter sancia kelene, Harting), Vielilov» name, 
Ch. varius, must also take precedence of Temmuinck’s CA, 
pecnarens An illustration is given of each of the birds 
refered to.—Me-ers, Salvin and Eliot, in con inuation of their 
zoteron ihe Trockiida, discuss the genera Pygmormis, Glaucts, and 
Threneses, separating the first Hro tree gn ve the second 


fuser & oe Gasp oc ae Pro the third. ba creed 


cielo hej Hi ae eynonomy of aad pe 
: L., strectelopheus. — Ayres 


ii ao E repabhic of “Trans. Vaal, ind 
Mr. G. N, Lawrence on tho Cuckoos of the genns Neomor pins 











defines N Sig S E N rarer 
oleae of the last. 
facie haa Ban, enon are ormitho- 
logists ; though some time Sclater, on seeing the type- 

an ennad cf tsk an excellent species. 
—Mr. Salvin the typical of Fulica albd. of 
White, showing that it is evidently of tho Noternis, as 
inted ont by Herr von Pelzeln.—The Viscount Walden, 
Bz Z.S., describes, as. the last paper, à Colleg iont of birds from 
tho Andaman Islands, made Ramsay ; figuring 


Janikanas columboides, also entering Tato 
detail with reference to Spior mss elgini. 





SOCIETIES AND ACADEMIES 
Riga 


Bociety of Naturalists, March 5.—Dr. Petzholdt concluded 
a series of five lectures on Tark having „described the 


ee ioa. 4 manners and 
customs, state of agricaltar minis and mannfacture, &c. He 
commends the mode of treating si gil worms as sapero W thak 


in Europe, and thinks the system of ngaton more perfect than 

m any other land not having scientific apphances. The Russian 
on of Tasckkent, it is stated, has now a good chemical 
iratory., 

The Correspiudexsiatt (No. 6) contains a note on uncommon 
forms of hair-growth, with geference to two Russian peasants 
exhibited before the Somety in December, 

March 19 —Herr Berg gave an account of his excursion to 
Kurland, aud the plants and mollusca he met with. 

March 26.—Dr.® Nauck descnbed an electrical experiment. 
A fonnel with leather bag eat the end is placed in a lon 
glass cylinder, and bas mercury poured into it The liquid 
streams through the pores against the. sides, and runs down. 
The ore parot the cylinder and mercury in it are found 
posytively c, while the upper part and the funnel with its 
mercury are negative. The limit between pomtare and negative, 
after some variation, divides the alinde iie i ad al of which 
the lower is double the upper. 

April 2.—Dr. Schell reported on the present arrangement of 
the meteorological sta:ion of Riga, and on Ge obsceni of the 
water-mark at Riga and at Dons mouth in 1872. 

ti r — - 
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THE TESTIMONIAL TO MR, COLE 


AS was +o bg expected, the subscriptions for the well- 

deserved testimonial to Mr, Cole, to which we have 
already referred, have so faz been thoroughly satisfactory, 
upwards of 2,000/ having already been subscribed. 
Among the names of the subscribers will be noticed the 
names of men eminent in rearly every department of hu- 
man activity. Thus we see Dr. De La Rue, Mr, Brassey, 
Mr. Baines, M.P., Messrs. Clowes and Son, Elkington and 
Co., Prof, Ella, Mr. C. J. Freake, Lord Ronald L. Gower, 
Sir Francis Grant, Granville, Messrs. §. C, Hall, 
Hawkshaw, Hawksley, Lord ee H. A 
Hunt, C.B., Jackson and Graham, John Kelk, Longmans, 
J. E. Millais, Lord C. Paget, Sir A. de Rothschild, Sir 
Titus Salt, Duke of Sutherland, Messrs. G. Trollope and 
Sons, Sir Richard Wallace, Dr. J. F. Watson, Marquis of 
Westminster, Sir Joseph Whitworth, &ce&c, We may 
well hope that ere the list >e closed many more names 
will be added, and such a sum subscribed as will render 
possible a testimonial worthy of the services performed 
by Mr, Cole to all the best interests ofthis country. 

The earliest work which can be considered to have a 
connection with Science undertaken by Mr. Cole, was 
the reform of the Patent Lars, which he advocated in 1850, 
afterwards inducing the Society of Arts to take{up the sub- 
ject. He wrote three Reports, and the principles which he 
laid down have been generaly adopted as the basis of the 
present law. He particularly insisted upon the principle 
of a moderate fee at the first registration of an invention, 
such payment to increase at the option of the inventor in 
after years. He denounced all “taxes oh inventions,” as 
such, and public opinion is now beginning to go with 
him. Successive Governments have received hundreds 
of thousands of pounds from this source, and still with- 
hold all proper aid to the encouragement of Science. 
There is a spice of sarcasm in the adage which has been 
worked in Sgraffito qn the Fack wall of the new Science 
Schools, “ Scientia non habet inimicum nisi ignorantem.” 

In 1852 Mr. Cole reformed, or we may almost say, 
established, the system of Art Schools, making it 
possible for every locality to have its Art School if it 
pleased, In 1853 the Department of Art was made 
Department of Sgience and Art, and Dr. Playfair was 
appointed to organise the Science division ; but he shortly 
afterwards resigned his post, and became Professor of 
Chemistry at Edinburgh. Mr. Cole then became ;sole 
Secretary for Science and Art. The late Marquis of 
Salisbury was the Lord President, and doubtless to the 
great interest which this nobleman took in all matters 
appertaining to Science is :o be ascribed some of the 
success with which Mr. Lowe was enabled to ventilate 
and carry out his views. “Captain Donnelly, R.E., was 
invited to enter the Department, and through the instru- 
mentality of Lord Salisbury, Mr. Cole, and Captain 
Donnelly the present Government system of scientific 
instruction throughout the country, one of the things of 
which England has the greatest reason to be proud, was 
evolved ; and through the admirable harmony existing 
between Major Donnelly and Mr, Cole the work has been 

No, 201-—-Vou, YM. 





brought to its present flourishing condition. In 1856 
there were 16 Science schools, in 1872 there were 1,238- 
This is one part of the work which Mr. Cole has done fo 
English Science, and we blush to think that it has not 
been appreciated Py men of Science as it ought to be 
and as it will be appreciated. 

The Reporv which has just been issued by the Science 
and Art Department as to the attendance in the various 
clases connected with it, and thé number of visitors to 
the various museums during 1872, will give some idea of 
the magnitude of the work accomplished by Mr. Cole. 

The number of persons who have during the year 1872 
attended the Schools and classes of Science and Art in 
connection?with the Science and Art Department is as 
follows: vin 36,783 attending Science Schools and 
Classes in 1872, as against 38,015 in 1871, and 244,134 
receiving instruction in Art, showing an increase on the 
previous year of 31,633, or nearly 15 per cent. At the 
Royal School of Mines therd were 20 regular and 148 
occasional, students ; at the Royal College of Chemistry, 
212 students’; at the Metallurgical Laboratory, 30; at 
the Royal {School of Naval Architecture there were 35. 
At the Royal College of Science for Ireland there were 
20 jate or regular students, and 19 occasional 
students. The lectures delivered in the lecture theatre of 
the South Kensington Museum were attended by 11,958 
persons, or 2,927 more than in 1871. The evening lectures 
to working men at the Royal School of Mines were 
attended by 2,400 persons; and 186 Science teachers 
attended the special course of lectures provided for their 
instruction in, the new Science Schools at South Ken- 
sington. The various courses of lectures delivered in 
connection with the Department in Dublis were attended 
by 2,577 persons; and at the evening popular lectures, 
whichtwere given in the Edinburgh Museum of Science 
and Art during the Session of g871-2, there was an 
attendance of 1,416, The total number of persons, there- 
fore, who received direct instruction as students, or by 
means of lectures, in connection with the Science and 
Art Department in 1872, is nearly 299,000, showing an 
increase as Compared with the number in the previous 
year of 38,000 or 10 per cent. The museums and collec- 
tions under the superintendence of the Department in 
London, Dublin, and Edinburgh,'were last year visited by 
upwards of 2,922,000 persons, showing the very consider- 
able increase of 1,141,000, or about 63 per cent. on the 
number in 1871. The returns received of the number of 
visitors at the Local Art and Industrial Exhibitions, to 
which objects were contributed from the South Ken- 
sington Museum, show an attendance of upwards of 
574,000, The total number of separate attendances 
during the] year 1872, as shown by the returns of the 
different Institutions and Exhibitions, in connection with 
the Department, has been upwards of 3,795,000. This total, 
compared with that of the previous year, presents an 
increase of 1,117,000, or 53 per cent, not including the 
number of visitorsTat local exhibitions, which was excep- 
tionally augmented last year by the attendance of 420,000 
at the Dublin Exhibition of Art and Industry, and is 
necessarily liable to much fluctuation from year to 


year. 

We regret extremely to see that part of the great 

work done by Mr. Cole, in establishing the South Ken- 
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sington Museum, ruña some risk of being undoiie by the 
` unintelligent intermeddling of Government, It would 
appear from statements recently made in the House of 
Commons that arrangements were being made for trans- 
ferring the management of the South Kensington, Bethnal 
` Green, and similar ingtitutlons to tNe-trustees of the 
British Museum. It is difficult for an ider to see 
what Government means by contemplating such a step; 
we believe no better means could be taken to cripplethe 
efficiency of such institutlons than by giving them over to 
the irresponsible management of the unpaid trustees of the 
British Museum, who have at present much work on 
their hands, which is the subject of constant Parliamen- 
tary inquiry. We cannot conceive that Mr. Cole would 

-approve of any such-step, a step which, we repeat, would 
be sure to mar the great work which, with untiring la- 
bour, all-conquering real, and advanced intelligence, he 
has accomplished. Report indeed has reached us that a 
National Committee is being formed to urge upon Mr. 
Gladstone’s re-constituted Government the necessity of 
putting the British Museum, the National Gallery, and 
Institutions supported by Parliamentary fuds, and now 
Trustee-muddled, under the direct control of a respon- 
sible Minister. 

Sir Joseph Whitworth consulted Mr. Cole upof the 
establishment of Scholarships for Mechanical Science, to 
take place after his death, Mr. Cole recommended him 

- to establish them during his life, so that he might have 
the enjoyment of watching the progress of them. Sir 
Joseph followed this recommendation, and presented the 
country with 3,0004 a year for these Scholarships. 

. _Mr, Cole is now devoting special attention to the appli- 
cation of Sciencg to Productive Indugtryin the yearly Inter- 
national Exhibitions, and we trust that he may long be 
spared to reap the honour which is his due and to help 
on the work of which he has laid the foundation. 

The erection in Exhifition Road of the handsome Science 
Schools, one of the fey buildings devoted to Science of 
which the country may be justly proud, which Mr. Cole 
bas at length successfully achieved, is due solely to the 
persistency of his efforts, rendered more and more perti- 
nacious by the obstinacy and penuriouspess of the 
Treasury, which in the most niggardly spirit is starv- 
ing the work and preventing its proper development, 
simply because, we presume, it is a scientific work ; and 
it was the intention of the recent Chancellor, Mr. Lowe, 
that in this particular* England should be distanced ‘by 
the smallest Continental or American state. It is fair to 
add that Mr. Cole was supported in this particular direc- 
tion by the Duke of Buckingham, the Duke of Mari- 
borough, and the Marquis of Ripon, who have succes- 
sively been Lord Presidents since 1866, 








ADVANCED TEXT-BOOK OF PHYSICAL 
GEOGRAPHY 
Advanced Text-Book of Physical Geography. “By David 
Page, LL.D., F.G.S,, Professor of Geology in the Col- 


lege of Physical Science, Newcastle. Second and En-. 


larged Ed. (Edinburgh and London : Blackwood, 1873.) 
HYSICAL Geography is one of those branthes: of 
knowledge which, without being a science in itself, 


makes use of many of the Sciences to explain and illus- 





tPate the facts and phenothena‘with ‘which it deals. So 
far as it is confined to the mere knowledge of facts and 
description of natural phenomena, no special acquaintance 
with any science ig required }but when’ it comes to deal 
with the causes of phenomena and the’ deductions from 
geographical facts, it is essential that” the teacher shoyld . 
himself possess a. good general knowledge Of several 
branches of modern Science. In particular it is neces- 
sifry that he should‘ clearly grasp the main principles of 
Physics, that he should have a good acquaintance with’ 
the distribution of animals and plants, and'-sé "much ~ 
familiarity. with arithmetic and mathematics aś to ‘be 
able ‘to avoid’ making statements which are palpably | 
incorrect, 

After a Cavcial exateati'on of the present volume, we 
are forced to concluge that the anthor is, on all the above- 
mentioned points, unfitted to teach this particular subject, 
It is with much regret that we say this, having expected 
something very different, not only from the popularity of 
Prof. Page as an author and a teacher, but also from the 
criticlsm of one of our first literary periodicals (used as 
an advertisement), that the work is “a thoroughly-good 
text-book of Physical Geofraphy.” In order to justify | 
this difference of opinion from so high an authority, it” 
will be necessary topoint out what are the most promi- 
nent errors and defects in the volume. Some -of these 
defects may, it is trué, be mere oversights ; but most per- 
sons will be of opinion that, in the second edition of ‘an 
educational work, the plea of “oversight * can’ hardly be 
allowed. 

In the secend chapter — on the figure, potion,’ ana 
dimensions of the éarth—we find a series „of curious mis- 
conceptions, blunders, or obscurities. At page 19 we 
have the globe “ revolving and rotating in obedience to 
the laws of gravitation and attraction,” and in the next 
page these words are again used as impfying distinct 
“ forces,” On'page 21 occurs the following :—“ But day 
and night are of unequal and varying length according to, 
the seasons; and these seasonal successions are caused . 
by the facts—first, that the orbit or path’ of the earth's | 
revolution round the sun is not a perfect circle, but an 
ellipse ; and second, that in perforffing this revolution 
her axis ia. not pérpendicular, but inclined at an angle of 
66° 274’ to the plane of her orbit.” This is simply absurd. 
The ellipticity of the earth’s orbit has nothing whatever 
to do with the fact of there being seasons, which would 
occur exactly the same were the orbit a perfect circle, 
The actual effect of the elliptic orbit in stightly modifying 
aa and severity of winter in the two hemispheres, 

ich is of some importance as being an“element in 
EA of the cause of the glacial epoch, is never so 
much as alluded to. Ina recent public examination some 
of the competitors gave this very account of the seasons 
and received few or no marks in consequence. They had 


`| probably got up the subject from Dr. Page’s volume. 


Three pages further we have a table of certain dimensions 
of the planets. This has no particular bearing on physi- 
cal geography, but as it is given it should have been 
correct. It is, however, full of gross blunders, which can 
be detected by observation alone, We have in three 
columns—the diameter in miles, the cubic contents in 
miles, and the volume, earth being taken as i. Now the’ 
“solid contents” ad the “volume” being the same 


’ 
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dimension expressed in different ways, must be propor- 
tionate in any two planets ; yet we have Mercury, volume 
o'06, solid contents 10'195; Venus, volume o'96, solid 
contents 223'521, 30 that while the volume of Venus is 16 
times that of Mercury, its solid contert is 22 times! 
Again: Earth, volume 1'00, 3olid content 260°775 ; Mars, 
volume o'14,*solig content 48723, the earth being over 7 
times the volume of Mars, but only 54 times its solid con- 
tent. Almost any other two planets come out equally 
wrong. Again, from the diameters given the solid con- 
tents can be easily calculated, but here again is frequent 
error; and to add to the confusion, in at least two cases 
the diameters are seriously wrong (4,980 miles instead of 
4,100 for Mars, for instance’, so that it is very difficult to 
understand where so many mistakes could have come 
from, On the next pagg we have a contradiction as to 
the earth’s internal structure. It is firs? stated positively 
that “the interior of the earth cannot be composed of the 
same materials that constitute its outer portion,” and 
lower down, that “either the interior of the earth is com- 
posed of materials differing eltogether from those known 
at the surface, or the compression must be @ounteracted,” 
&c. At page 27 we have theeatmosphere described as 
“mainly composed of two gases, nitrogen and oxygen— 
79 parts of the former to 2r of the latter—with'a small 
percentage of carbonic acid and other cktraneous impuri- 
ties.” Considering the importance of the carbonic acid 
gas in the atmosphere, it is hardly inszructive to class it 
as an “extraneous impurity.” 

Passing over the mere description of the earth’s surface, 
parts of which are very well done, we find other objectionable 
matter as soon*as we have to deal with the explanation of 
phenomena. A mountain range is said at p. 75 to be 
“not a simple upheaval, the result of one paroxysmal 
outburst, but the work of innumerable volcanoes and 
earthquakes operating through ages and subsequently 
escarped and chiselled by rains, frosts,” &c. Here gra- 
dual elevation without volcanoes or earthquakes, and 
possibly from altogether different causes, is ignored. On 
the next page, speaking of circumdenndation, we have :—- 
“ A mountain may thus consist of stratified rocks and be 
wholly unconnected wh any forces of upheaval or ejec- 
tion from below." Here ignaring that the strata must be 
upheaved before they can be circumdenuded, These are 
perhaps slight matters, but ws think an introductory work 
should not adduce the almost exploded theory of Ehe de 
Beaumont on the parallelism of mountain chains of the 
same age, “ even when in opposite hemispheres,” as if ıt 
were generally admitted, or Prof, Hopkins’ explanation of 
central mountains with diverging spurs as the resit of 
an upheaving force acting on a point, without stating that 
a very different explanation of the facts is adopted by 
most modern geologists. 

When we come to the subject of the ocean, involving 
many nice problems in physics, our author is again alto- 
gether at fault. It seems hardly credible that he should 
not know the difference between salt and fresh water as 
regards the point of maximun density, on which much of 
the theory of oceanic circulation and temperature de- 
pends; yet such seems to be the case. At p. 123 weare 
told that “at 40° Fahr. water is at its minimum volume 
and maximum density,” and again in the same page-— 
“Its maximum density or minimum volume at 394, its 
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expansion as ice to one-ninth of its bulk at 32° for fresh 
water and at 28} or less for salt water.” Again, at p, 131 
we have—“ As already mentioned, water acquires its 
minimum volume or greatest density at a temperatuie of 
40°, and becomes lighter as it rises above or falls below 
this temperature. Q@wing to this property a perpetual 
interchange or circulation is kept up among the waters of 
the ocean,” proving that sea-water also is supposed by the 
writes to have this property, instead of increasing in 
density down to about 274°, as it actually does. Yet the 
author quotes Maury, who published this correction of 
the old notion in 1861, and the papers of Dr. Carpenter, 
who repeatedly refers to this fact as a most important 
one. Again, at p. 136 we have the obsolete theory of Sir 
James Ross as to deep-sea temperatures given in full, 
with a remark that it has recently “ been materially inter- 
fered with” by the experiment of Drs. Carpenter and 
Wyville Thomson ; but without, apparently, any acquaint- 
ance with the whole of the facts esablished by those gentle- 
men, as shown by again referring to the temperature of 
the bottom of the ocean as being 39° Fahr., “that of its 
maximum density.” 

It is perhaps a small matter that, in describing the 
Nile valley, Capt. Speke’s account is quoted at length (p. 
181), amd the Victoria Nyanza given as the source, the 
Albert Nyanza not being once mentioned, or any 
allusion whatever made to the fact that Sir Samucl Baker 
claims it to be the true source of the Nile; but it is of 
great importance that the student should be impressed 
with clear and accurate ideas as to the cause of winds. 
Yet we find here the old school-book notion of a vaccum 
and an inrush ® fill it up. “As ar is expanded by heat 
and contracted by cold the warmer and lighter volumes 
will ascend, and the colfler and denser ae in from all 
sides to supply the vacancy” (p. 205). “The air of the 
torrid zone becomes rarefied and ascends, while the colder 
and denser air sets in from either side to supply the def- 
ciency” (p. 213). And the same words are repeated at p. 
243. But every physicist knows tht there is no “ va- 
cancy” and no “deficiency” in the case, but merely a 
disturbance of equilibrium; and unless this is clearly 
comprehended the causes and effects of atmospheric 
currents tan hever be understood. On the subject of 
light and heat the ideas of the author appear to be still 
more confused. At p. 205 he says—" As the atmosphere 
is the medium through which the sun’s heat is conveyed 
to and disseminated over the earth, so also it is the me- 
dium of his light-giving rays.” This sentence will cer- 
tainly convey to the learner the false notion that the at- 
mosphere is in some way essential to the “ conveyance’ 
of light and heat from the sun to the earth; and this is 
further dilated ypon in the following vague and unintel- 
ligible, xf not erroneous sentence :—“ Heat and light are 
alke indispensable to plants and animals, and, from the 
peculiar constitution of the atmosphere, as regards its 
varying density, moisture, &c., both are reflected and 
diffused so as to become most available to vegetable and 
anımal life.” The learner must be very acute who can 
obtain ary definite information from such oracular teach- 
ing as this. Again (at p. 207) we have a total misconcep- 
tion as to the cause of the decrease of temperature at in- 
creasing elevations—“ The heat that falls on the land 
being partly absorbed and partly radiated into the atmo- 
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sphere, the lowest atrial strata or those nearest the influ- 
ence of this radiation will be warmer than those at higher 
elevations.” But it is a thoroughly well-established fact 
that the atmosphere is scarcely at all warmed by radiant 
heat, except when charged with vapour, but almost wholly 
by contact with the heated earth, and that the diminution 
of temperature upwards is due to the cooling by expansion 
- of the air which rises from below, and to its greater 
diathermacy, owing to the comparatively small amoant of 
vapour at great elevations, In the whole of this part of the 
book there is no allusion to the effect of atmospheric 
vapour in checking radiation, so that the learner is left 
without a clue to the comprehension of some of the most 
important and interesting facts in climatology. 

The latter division of the volume treats of the distri- 
bution of life, but it deals chiefly in vague generalities, 
and shows little acquaintance with the large amount of 
research which has of late years been bestowed on this 
subject. The distributten of plants is illustrated by 
incans of the eight zones, from equatorial to polar ; and 
there is no hint to the student that this is nota natural 
system or that there are any other causes than climate, 
soil, and altitude that determine the flora of a region, 
Here, too, we are not free from absurd errors, such as 
rhododendron and azalea being given as charactertstic of 
the “American Arctic zone,” while “box, saxifrage, and 
gum” (1) are said to grow up to 4,200 ft, on the Pyrenees, 
and “rice and wheat” in “those provinces subject to the 
influence of tropical seasons |” (p. 257). Animal life is 
treated in-an equally loose and obsolete fashion. We 
find such terms as “homoijozoic rones” and “latitudinal 
distribution” repeated ad nauseam, but in illustration of 
these the studgnt is told that the opossum is peculiar to 
the north temperate rone, and the kangaroo to the 
southern, apparently in complete ignorance that opossums 
abound all through tropical South America, while 
kangaroos inhabit tr&pical Australia and equatorial New 
Guinea, as well as the more temperate regions, “The 
eagle and falcon” are also given as peculiar to the tempe- 
- rate zone, while “ the wolf” is said to be peculiarly arctic 
(p. 261) We are next informed that‘ it has been 
attempted to arrange the ecarth’s surfacq into certain 
zoological kingdoms and provinces, but it must be con- 
fessed with muth less precision and certainty than in the 
case of the vegetable world "—which is exactly the reverse 
of the fact,—and then we have the now obsolete arrange- 
ment of Edward Forbes put forth, without a word about 
the labours of Sclater, Gunther, Murray, Blyth, Blandford, 
Hurley, and others, who have established what all agree 
are natural zoological divisions of the earth (which has 
not yet been done in botany), although they may still 
differ as to the comparative rank of those ‘divisions, We 
are not therefore much surprised when (at p. 263) we are 
told that in the Moluccas and Timor “there is a great 
abundance of carnivora and other orders of animals (!)’ 
or that we have (at p. 269) the entirely novel assertion 
that “on the introduction of some new exotic, animals 
hitherto unknown in that locality usually make their 
appearance.” Having perhaps read or heard of Mr. 
Darwin’s celebrated case of the heartsease, bees, mice, 
and cats (* Origin of Species,” 6th ed., p. 57), Dr, Page 
holds forth as follows :—“ Certain birds, for example, feed 
on certain. insects, and these insects again find their 
chosen food in certain plants; remove the plants and 
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you destroy the insects, and by the destruction of tha 
insects you compel the birds to remove and find othe 
habitats, or if thèse supplies cannot be found “the birds 
are extirpated.” , Mr. Darwin gives a possible and very 
probable case founded on careful observation, but here we 
have a very improbable, if not impossible case, founded 
on imagination ; because no birds feed n “ certain »— 
that is definite species of—insects only, and com- 
‘paratively few insects again are restricted to certain 
definite species of plants, so that there is no reason to 
believe that any insectivorous bird could ever be ertir- 
pated, or even rendered scarce, by the destruction of a 
single species of plant with the insects that feed upon it. 

Next we come to the subject‘of mankind with the 
inevitable five races of Blumenbach, no notice whatever 
being taken of mpre modern cihssifications, Thus, the 
hill-tribes of India are left with the Caucasians, and the 
New Zealanders, Papuans, Australians, and Malays, are 
all jumbled together as forming one race. In the con- 
cluding chapter, which is a kind of summary of the whole 
work, we find it stated that the new world is charac- 
terised by more “uniformity of vegetable and animal 
life” than Europe, the exact contrary being the case ; 
that “the vegetation of Africa is much less varied than 
that of Europe or Asia,” which is equally untrue as regards 
Europe; the Cape of Good Hope alone equalling it in 
the number of families and genera of plants, while the 
difference between its northern and southern extremities — 
is far greater than any corresponding difference in 
Europe ; and, that the Polynesians are “utterly uncivi- 
lised.” Hawing now gone through the kook, we find 
that several classes of earth-knowledge have been totally 
omitted. The great subjects of terrestrial magnetism and 
atmospheric electricity are altogether ignored, while such 
phenomena as the rainbow, the blue sky, and meteoric 
stones, are never once mentioned. > 

The great and radical defects which have now been 
pointed out are not however the only ones, although they 
are by far the most important. The work is carelessly 
written, and the author seems not to have thought it 
worth while, even ina second. edition, to correct errors, 
erase repetitions, or make sentefices intelligible A 
passage is repeated word for word about the middle and 
near the bottom of p.27. “ Contour” and “vertical relief” 
are defined in almost the same words three times over at 
pp. 62,66 and 72. The two first lines on p. 21 are un- 
intelligible, owing to some omitted words; and the second 
line of p. 28 is palpably ungrammatécal, These, how- 
ever, are small matters,and would not have been noticed 
had the author carried out with any approach to complete- 
ness and accuracy his somewhat lofty pretensions. He 
telf us that it is his object to “ present an outline of the 
science in its higher bearings,” to rise above mere ex- 
ternal appearances, and seek to explain the causes that 
produce them, and that “he has endeavoured to embrace, 
all that is-important in recent discovery and hypothesis,” 
The numerous quotations and references now given will 
enable the reader to judge how far the opinion expressed 
at the commencement of this article is well founded, and, 
if they agree with that opinion, they will feel some indig. 
nationtthat perlodicals of high standing should (through 
ignorance or something worse), mislead the public so far 
as to tell them that this is “a thoroughly good text-book 
of Physical Geography.” (1) This is the more to be 
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regretted, as there are two well-known works to which, 


the epithet is fairly applicable, and which are at least 

free from such erroneous facts and false or exploded 

theories as have been pointed out in Dr. Page’s volume. 
ALFRES R WALLACE 
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Half-hours in the Green Lanes: a Book for a Country 
Stroll, By J. E. Taylor. (Hardwicke.) 


THERE are two ways at least in which the first principles 
of Natural Science may be taught to the youthful mind, 
as well as to “intelligent people who have not had time to 
enter into the technicalities of scientific questions.” One 
which, if we may judge from the number of elementary 
works on Physics in which it is adopted, has w argu- 
ments in its favour, comsists in the ul and logical 
working out in detail of a few of the most,important prin- 
ciples of the Science, together with the different steps by 
which they were aed at: the knowledge of minutia 
being left for future observation and study, on the foun- 
dation supplied: and the other is little more than a 
compilation of disconnected facts, of un importance, 
arranged with an endeavour to make them impressive 
from their almost endless nember, and strung together 
with teleological ent, The tenants of the “tarns 
and lanes being the objects treated of, there is an 
_ expanded field for the 300 or so short pages, in which the 
es, molluscs, and reptiles of the former, as well as the 
birds, insects, and plants of the latter, are rapidly passed 
" in review. Several excellent figures ilustrate the work, 
Mr. Wood and Mr. Keulemans contributing to the orni- 
thological section ; however, we are surprised to sge so 
many on subjects of com ively little importance, as 
the 14 on tha slight variations in the E and marking 
of cycloid scales, and the 32 on the different species of 
snails, Turning to the letterpress, many of the descrip- 
tions will be found to be accurate and clear, and a few 
sufficiently long to enable the uninitiated to form a fair 
idea of the subject. Many however are $o short and in- 
complete that but little can be made of them without 
extraneous assistance, and in some the carelessness in 
the choice of words adds to the difficulty, as where the 
Vapourer Moth (Or, antigua) is said to derive its 
name “from the habit of the winged males rising and 
falling simultaneously in their flight” A fact is some- 
times stretched to mg a simile, as when we are inaccu- 
rately told that “the generic name of the Kingfisher 
(aayon) is derived from the ancıent belief that when 
it was hatching its cega the water was always calm and 
still.” The genus Turans is more than once called Tardus, 
and several other mistakes show that the author's know- 
ledge of the subject is not of the d as when the 
hint wing of the Clifden Nonpareil (Catocala Jraxint) 18 
said to be os ahd red, a the wide geographical dis- 
tribution of the Kingfisher iven as a reason for sup- 
posing thatithasa comparatively high geological anfquity. 
otwithstanding its faults, however, there are many points 
in this small work which will make it of more than grdi- 
nary interest to the general reader, 


The Royal Readers. Nos, 1 to 6. (Nelson and Sons. 
i London and Edinburgh.) 


THE excellence of these reading books and their adap- 
tation to the broader culture of the prent day demand 
from us some notice. The editor of the series, who has 
done his work with unusual ability, tells us in the preface 
that his aim has been to cultivate the Jove of reading. So 
far as we are able to Judge, this aim he has successfully 
carried out Py TEE ee subjects in an at- 
tractive way, ing any one of these Readers, we are 
struck with the air of freshness end interest It possesses, 
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An intelligent child, instead of closing the book with 
relief, is far more likely to leave it with regret. And added 
to the happy way in which the lessons have been prepared, 
the pages abound with capital woodcuts, some of which 
are of real beauty, There are none of the stereotyped 
cuts of stale children in old-fashioned dresses and hair in 
pig-tails, primly ped at play, and supposed to illus- 
trate the story of the y-goody girl, or the naughty- 
naughty boy, « Our are mercifully spared from 
these haunting ghosts of our childhood and have thelr 
Royal Readers instead. But these’ books have a wider 
eel ae mere reading lessons, In the fifth and sixth 
b we find a large amount of sound scientific know- 
ledge conveyed in a course of lessons carefully p 
by the editor. Then there are articles on physical geo- 
phy, the bed of the sea, the various ocean routes, and 
essons on useful inventions, besides some other novel 
features which we have not room to detail. The employ- 
ment of these reading books will certainly tend to create 
a love for healthy reading, and at the same time they 
seem likely to be of the highest service in training and 
farnishing the minds of children, 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for epnions expressed 
by his correspondents, No notice is laken of anonymous 
communications. | 

ij Atoms and Ether 


I am not Tough or a metaphysician to say whether a mub» 
stance which can be compressed and expanded secersarily cons 


tains void spaces. 

vi ile patch ee mnane oa er by instruction in 
oyle’s Law,” is tradictory ; any molecular th 

afterwards developed i dder to account for “ Boyle's Lamh 


may claim not only ingenuity but necesnty in order to abato s 
iat tetanic al ngit minde 

I do not myself believe in Prof Chalhs’s æther, but at the 
same time I do not believe in the power of the human mind 
to pronounce that a continuous medium capable of being com- 
ee 

But, on the other Tam sure that a medium consisting 
of molecules is y viscous ; is, any motions on a 

scale which exist in it are always being converted 
into molecular agitation, otherwise called heat, so that every 
molecular medium is the seat of the dissipation of energy, 
aaa is getting. Roe Se reer of the motions wiilch it 
transmits, Hence no perfect flmd can be molecular, So far as 
I can see, Prof. Challis intends his ether to bea perfect fluid, 
and therefore contintious (seo p. 16 of his Essay), though he 
does not hi pronounce u its intimate conshtution. 

Hansemann* makes his ether molecular, and in fact a gas 
with the molecales immensely diminished in site. 

With regard to Mr, Mott’s iron bar, when he pulls one end he 
dimimshes, in some unknown way, the pressure between the 
particles of the iron, and allows the piegenre of the ether on the 
other end to produce to effect. 

N.B. Thi is e] of a theory, and that th 
not mine ; Tthlak st lsjconsigtent'withiuele T 

JOM. 


ee 


Reflected Rainbows 


I READ with great interest, in Prof. Tyndall’s American leo» 
tmes, a statement about the rainbow which appeared to me so 
extraordinary, that I determined to test it on the first oppor« 
tunity, 

The statement (I have not the book with me here, and give 
merely my recollection of the substance) is that, owing to the 
want of the condition of parallelism the rays scattered 
from ram-drops cannot be so reflected as to show a rainbow by 
reflection from the surface of a lake, 

Of course we all know that the sume rainbow cannot be seen 
from two places at the same time, and therefore no one would 


* Die Atomo und ihro Bewegumgen, von Gustay Hansemann Iù H 
Mayer: Coln, 1871.) t . 


, 





= ~ Ten R 
expect to see the seme ralhbow directly and 
also reasonable to su 


to which Prof. T wishes to draw attention in the passage 
I tried the experiment described below, I 
, imagmed him to mean that there was about the direc- 
tion or arrangement of the rays of light prod a rainbow, 
which thelr forming a rainbow or anythi one, 
after reflection from tho sùrface of sult water. It is not dlways 
easy to arrange so as to have a rainbow and a still lake to ex- 


pemment T managed, however, to satisfactory sub- 
Piten do the gory bow a 


’ 
teas grail) aprini on, nag 
a small of water. I was i i on looki 
Tih tay ool, br ee eae A en the ener’ of the ae 
but also a very fine spray bow. 
What then can Prof. Tyndall mean? How is this 
of rainbows -to be observed ? I haye tried it in the only way of 
which I could think, butam now inclined to believe that I must 
have mistaken Prof, Tyndall's meaning. 
Schaffhausen, Aug, 23 


„a 
Tho Origin of Nerve Force 


Onr at least of the ‘obvious dificqlties” which 
mponimh Mr F R. Proctor, finds in my hy 


ZX Y. 





July 31), which rons thus: ‘In what are termed hot-blooded 
animals, thet is, in mammals and birds, the difference 


of it has ap 
logy” (vol. vi. 


cutaneous they i proportion to, the degt 
or cold, aid so modiying tho mahing cond power of 
the body surface is never therefore any reversal of the 


ned. teder o That, however, is 
a shifting of the ground of argument, for it is much more 
rable ae that properties of the animal tissues 


phenomena attending 
the tmmersion of the body water of different tempe- 
quite a different character ; they are scarcely com- 
le, and can be shown not to to any extent on the 
different conducting of the media, or their different spe- 
cific heats, is eens oak ences Ero! 
rapidly fatal, even temperature is not kept u ent 
exercise ; and I cannot understand “immersion in water at 
30". $ 
If the com ive coldness of the brain were the effect of 
eat m the ing up of its elaborate texture, 
condition in the muscles, 


The Flight of Birds 


- I mave just read with interest, in NATURE of Aug. 21, 
Capt. J. Hemchel's account (elicited’ by Mr. Guthrie's , 
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yet - 
yol. viil-p. 86) of his ocular and telescopic observations or ? 
Indian kites at rest in mid-air; amd I am tempted to offer an 
explanation which occurs to`me of the-way-in which that 
adria] balance may be maintained. - z 
If there“was no quiver of the tible ‘fat an z 
or twelve feet.’ af the very tips of the 
wings ‘‘Tooked as steady as thore.of a stuffed specimen,”—then 
certainly the theory of self-support by muscolar must be 
eee ee ey ee en ee ich we have 
ly to consider the weight and shape bird with outspread 
Tioga aad the velocity and direction af the wind, 
the direction of the wind is alanting npwards with mode- 
rate velocity, it is conceivable that a bird, facing the wind, with 
wings in a plane inclined between the honsontel 





But instead of the alr being at rest, there were a slant 
upward cument of sir menting and Lalaucing the alant Ell of the 
bird: then the bird would remain motionless tn mid-air. 
Herschel rejects (perhaps too ) the notion of 
“slants of wind,” and “what becomes of the horizontal 
force” of the Surely its effect would be to behing 


be mat (within. Imitg) by different degrees of slope and spread 

I must confess this is only theory. We want more obser- 
vations, as keen and careful as Capt. Herschel’s, 
the force and direction of the wihd attending this arrest of 


pounces down on a 
prca ap a ee side, In a steady wind, the shapes of 
and valley must canse certain currents variously 


inclined to the horizontal, and some of I the 
eagles find and use. On the lee side of a hill (as in the case 
given by Captain Herschel) there wonld be a current 


in a Aorsonial, the other in a vertical plane), to 
as-well as the horizontal deviation of the wind, 
HUBERT AIRY 





Mallet-Pelmior’e “Vesuvius” 


My absence in Spain during the months of March and April 
prevented my having seen NATURE for the 20th March, and left 


y critique by Mr, Mallet on my review (NATURE, Feb. 6) 
o Vewuviano.” This 


Malet youre Sep to any other 
in the . 


which, as the organ of British Geological opinion, be ex- 
pected to have tho over even if its had 
not incurred ial claims on Mr. s attention, by havi 


handled his production in a vastly less tender manner than I 
done 


In comparing the two translations of Palmier!’s little 

Len peice ts tok in Gowan Uy’ the Grint tual 
chemist Rammelsberg, if for no other reasons, for its 
and because the translator puts forth the work of the 
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tory aketch of the present state of oor knowledge of bein 
valeanicity,” &c., is far from being such, and in greater part 
g one-sided exposition of Mr. cts own views of what he 
terms volcanicity and vulcanclogy, and which, to quote one of 
his reviewers, ‘‘ has really no connechon with Palmieri’s report.” 
It is here to occupy space inesplittmg hairs over 
the exact definition of words, such as theory, hypothesis, force, 
&c., being quite content to assume that the aden of NATURE 


fally und sense in which I oyed them ; but when 
the abstracts pu in the “ ings of the Royal So- 
ciety ” are generally admitted to be far reports of the main 


featyres of the Memoirs read before the Society, and here it eu 
not a question of details, I ask any rational individual whether 
Mr. let, metely because he conna the. abeie of his 
paper as ‘‘most meagre incomplete,” is j ed in using 
such words (p. 382) as ‘Mr. Forbes Saa with an im- 
petant Sao pa TOA maltet pr it Maes 10 ae yr 
ynamical Theory of Volcanic Energy,’ as published in the 
Proceedings of the Royal Society for 1372.” ' 

When an author commits himself to print, he should also be 
prepared for the conseq@ences; yet the tone of Mr. Mallet’s 
critique evidently indicates extreme irritation jn finding his views 
commented upon before bis communication to the Royal Society 
is pab’ easg full, explaining in other words, that before this 
is done nothing is known about them—a state of things emi- 
nently suggestive, botb thet the scientific men who, he is pleased 
toinform us, have already themselves in hls favour, 
may, after have been somewhat hasty in «o and also 
that Mr. M would have more wise if he had withheld 
his self-landatory sketch until the publication of the evidence in 
favour of his views had afforded the scientific world the opportu- 
nity of forming a mature judgment as to their soundness. 

Volcanic or rather rock species, are commonly arranged 
Sybian ai ee E ad ae aa 
by Bunsen as the id and basic, it is hardly 
necessary to observe that when the mineralogical and chemical 
natures of rocks are to be com some such classification 
must be taken into account, since it would be as absurd to liken 
a trachytic toa enic rock as chalk to cheese; ıt mist also 
be remembered that the same volcanic cone emit lavas of 
both these clifeses, a fact obeerved by the Sci c Commission 
at the eruption of Santorin, when in exactly similar manner to 
many ancient outbarsts, the trachytic preceded the subsequent 
and more abundant c lavas. regards the mineralo- 
gical and chemical constitntian of unal volcanic rocks, 
nothing 1s mere certain than chat from er part of the 
world they proceed, they are essentially made up of a very 
limited number of mineral species, always the same, and the 
applicator of. the mieoscope to petrology has now proved this 
to be the case also, when they ere of so compact « texture as not 
to admit of their constituent minerals being distinguished by the 
naked eye. The examination of any large collection of volcanic 
rocks cannot fal to impress the observer with the wonderful 
similarity of the varieas rock specimens from one volcano to 
co ones from others mtuated at the greatest dis- 
tances ; and ample evidence of :his may be seen in the writer’s 
extenmye collection, the result of many years labours in the 
volcanic districts of Europe, America, Australana, and Africe, 
and in which, for example, specimens may be seen of trachytes 
from Auvergne, the or the Andes, undistingwshable 
from one another when placed side by side, other lavas from 
Ouheite (where, Bowever, Pele’s hair is not found, as men- 
tioned by Mr. Mallet), to all a Identical with those 
from Etna, poti of which. volanie dustncts he has hed good 
° ites for ing. 

Ee les. hair, from wat, in the Sandwich Islands, so called 
from its having been blown by the action of the winds over the 
surface of the molten lava into hairhke filaments penning 
spun glass, is simply pyroxene, a mmeral which, next to felspar, 
if she mon pleased tae the lavas of all volcanos. 

‘When, however, Mr. Mallet asks, ‘‘Are the ancient basalts 
and trachytes identical with the modern ones or with each other 
m different localities?” the answer to the first question is 

y no, for the results of modern petrological inquiry tend to 
show, although no sharp line can be drawn, that the volcanic 
rocks which made ther ce in the successive mages 
through passed, or 
characteristic of the 


lutely identical with, Pove’which elther preceded or succeeded 
them ; and to the second question the reply is, that they are 








identical in mineralogical and chemical constitution, and often 
eren approximate closely ın percentage composition. 

The well-known researches of Bunsen on the voleanic rocks of 
Iceland, followed up by those of Abich on those of the Cau- 
casus, showed the simplicity and identity in chemical consti- 
tutlon of volcanic rocks, and the later results of trustworthy 
chemical analyses, not of fragments chipped off at random, but 
of such as re @the mass of the unaltered rock itself, are 
every day bringing forward more complete evidence of this 

ing the case; this is, without doubt, well understood 
by rofessor Palmieri, for the words ted by Mr, 

in which he mentions that *‘ two specimens of the 

same lava ap indeed to have their constituents in dif- 
ferent proportions” are qualified by stating that the observa- 
not possess the means of arnymg ‘at any conclusion ” 
on this point, and by expressing the hope thet Prot. Fuchs, who 
had y devoted himself to this subject, would, by employing 
selected and sufficiently large specimens,” obtain saus- 
nae Not only do all chemists and mineralogists know 
that may exist a considerable difference in the percentage 
composition of mineral species which are of identical chemical 
constimtion, but in answer to Mr. Mallet’s questions es to iron 
blast-furnace slags, scientific metallorgist will admit that 
the besis of good smelting, necessitates the production of slags 
ha a constant and definite cMemical constituton, and that 
not only should the slag fromevery two tappingdbe identical in this 
respect, but that so long as the furnace works properly, and the 
same materials are charged into its mouth, the sme will 
also flow from its hearth ; many yeais’ practical experience in the 
of blest-furnaoss, and numerous anal of 

slags which I have made, some of which will be found published 
aia back as 1846 in the British Association reports on 
the crystalline slags, have not only fully satisfied me on this 
polat, but shown me examples of iron blast-farnaces, which, 

m their having ben coe with precisely the same 
ore, fuel, and flux, have not only for successive tap but for 

produced slags, not only identical in chemical constiution, 
Pat m which the percentage of the constituent silica and bases 
have only varied within extremely small limits. 

When Mr. Mallet, however, asks such questims as whether 
the cryaa/Aine@ minerals of volcanic rocks are identical, and 
furnishes in his cmique the most ample evidence of his con- 
founding’ chemical congtituton with percengge composition, 
ignoring altogether the laws of somorphism and the substitution 
of bases, I beleve mineralogists will absolve me from takıog up 
more space in discussing further these questions. The ‘plies 
tion of being i ted with che wg of von Waltersbanae, 
Senft, Blum, and my good frend Zirkel, which have been 
In my hands, I might almost sey warm from the 1s 
eanly disposed of, as numerous referentes will be found to them 
in my published papers; curiously enough, not long back I 
referred m a peperto opinions of von Waltershanson which are 


diametrically op to those held by Mr. Mallet; in the 
wal Ae for 1867, p. 227, will be found to 
the oth@r works, If Mr. Malers knowledge of recent 


petrology us based upon ‘‘Blum’s Handbuch der Lathologie,” 
which he recommends “above all,” I would remind him that 
this work, although a very excellent one when it was writen in 
1859, is now quite antiquated, this branch of mineralogica 
science being then, as it were, only ig its cradle as compared 
to the great advances which have been made d the last 
eight or ten : ‘yon Waltershansen vulkanische Gesteine ” 
ap earlier, in 1853. 

would remark thet neither in this communication, nor in my 
review, was it the Intention to take into consideration Mr. 
Mallets theory of volcanic energy, and it was only alluded to 
because, in his introductory sketch, he so altogether overlooked. 
those explanations which, notwithstanding -his reply, will still be 
demanded by chemists, min and geologists, before 
they can accept his views; I still object most strongly to the 
tone and style of his introductory sketch, and I am not alone 
in doing so. 


Thornton Cottage, Aug 8. Davin Forses, 





Explosion of Chlorine and Hydrogen 


Some time ago, being desirous of showing a class the explo- 
sion of chlonne and hydrogen artificial light, I devised a 
simple method which was perf successful. Equal volumes 
of the two gases, prepared separately by the usual methode were 
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mixed ina stout test tube and confined by a greased cork. This 


was placed upright on a little wooden stand, and kept in its place 
Dy abras clib. À batt an nar of magaeiain TBUN wak hik 
ee EA are a ce The 
Toagnesium bei near tube gases 
united with a repot, jerking the cork to the ceiling, but m ng 
case breaking the tube. W. 





A NEW BUBALE, FROM ABYSSINIA 

THE British Museum has just received a series of skins 

of a new Bubale from Abyssinia called Tora, It is 
like the Hartibeest for having a white on the rump, 
and white inside the ears, but it is without any black on 
the face or on the outer side of the limbs. It is of a 
bright pale bay colour, with black tuft on the tall, and the 
horns are much more slender than in the Hartibeest. I 
propose to call it Alæphains tora. 

J. E. GREY 





FROM AMERICA TO ENGLAND BY BALLOON 


“THERE appears every likelihood that before the end 
ne acta omits be attempted which seems to 
ve been seriously proposed thirty years ago 
Prof. Wise, an American aéronaut, who is now bs tees 
preparations to cross the Apne to eee in a 
monster balloon, The Americin correspondent of the 


Standard has gi full details of the elaborate c c- 
tion ofthis balloon, and states the reasons which inspire 
Prof, Wise with unhesitating confidence that he will be 
able successfully to accomplish his afrial 

The balloon, when com will be 160 ft. high, and 
the globe will be over rooft.in diameter, It will be able 


to hft from the seers including jts own weight, 14,000 
pounds, and wi pe aerea a ity = - 
gers and ballast of 6,900 pounds, It cqptain 

cubic feet of illuminating gas, though- only 400,000 feet 
will be put into it to allow for eee in the higher 
regions of the*atmosphere. The “other details of con- 
struction are most elaborate, and every precaution seems 
to be taken to insure success and to provide for the safety 
of the four persons whg are bold enough to risk their lives 


to gratify their curi and endeavour to increase the 
sum of human know The four voyagers will be 
Prof. Wise, Mr. Donaldson, an agent of the Dasly Graphic, 


and a skilled mariner—for a co -fastened cedar life- 
boat, 22 ft; long and 44 ft. beam, forms part of the appurte- 


nances, 
` The h esis on which the enterprise js pro- 
jected, is t there is a iling east-going current 
of air at an attainable elevation, in which a balloon 
can pass eastward from the American continent to 
Europe. The current is believed to be half-a-mile 
or more above the surface of the earth, and to move at 
the rate of from 5o to 1so miles an hour. It was a 
knowledge of this current that made Mr. Charles Green, 
the celebrated lish a®ronaut, say, in 1840, that he 
should start from America rather than from England to 
traverse the Atlantic ina balloon. The cause of the 
current is less definitely known than the fact. A French 
savant attributes it to “a decrease of participation in the 
Fett of the rotary motion of the earth.” Prof, Wise 
eves that this upper current of alr, in the temperate 
zones, moves from west to east, because of the mingling 
of the south-west and north-west trade-winds in their 
circuits, in accordance with the laws of temperature and 
the atrial motion of the earth, The two currents, he 
believes, slide over each other, and the balloonist who 
knows his business can strike such a point as will carry 
him eastward, as it between them, That is to say, 
the zone lying between the 35th and 36th parallels is “a 
nodal zone,” in which the south-west and north-west 
winds induce an intermediate curent which moves nearly 


“by hill, vale, stream, and so on, 





ye east, In this highway the motion is about a hundred 
“The theory of th 
e theory e east-going current seems to be pretty 
well admitted, The direct experience which beata mot 
strongly upon it ig limited, ere are three memorable 
balloon trips which are noteworthy. The current seems 
to set persistently eastward, deflected slightly towards the - 
north by the rush of atorial air dhe north, 
Prof. Wise, in 185% in is trip from St. Louis to Jeffer- 
son county, in the State of New York, found the current 
almost due east ; he travelled in balloon 1,156 miles in 
Ig hours. The here was only 61 mules an hour ; 
but this can be accounted for, The great balloon voyage 
made by Nadar from Paris to Hanover was almost due 
eastward. This journey of 600 miles was made in about 
six hours—about a hundred miles an hour, although it 
was over the uneven surface of the Continent, diversified 
In the trip of Mr. 
Green, from Londog to Wellburg,gn Nassau, the journey 
was about 6oo miles, and was performed at the rate. of - 
about a hundred miles an hour, and there were the British 
Channel and other irregularities in the way of smooth 


g. : 

On the other hand, however, Mr. Glaisher in his experi- 
ments, in co: ce of what Mr. Green had stated with 
to the co t prevalence of a current from the 

west, paid special attentioa to this point, and in his 
re to the British Association in 1863 and 1 byl 
co. together the different directions in which the 
balloon hay moved at different heights in his several 
ascents, From these it appears that the direction of the 
wind was quite as capricious at heights exceeding 5,000 ft, 
as it is on the surface of the earth, In Mr. Glaisher’s 
winter ascents he did generally meet with a current from 
the squth-west, certainly ; but the number of such ascents 
was not great, and they were not to sufficient elevations 
to afford rthy results. It is a however, 
that if there existed over England anything like a current 
of air constant in direction, it must have manifested itself 
distinctly in the course of Mr. Glaisher’s thirty ascents, 
in all of which the direction of the wind at different eleva- 
tions was a subjéct of careful observation. . 
Again, Prof. Newton of Yale Sr. has written a 
letter to a recent number of the Datly Graphic, in which, 
from the observed behaviour of the luminous trains some- 
times left me brighter meteors at from forty to seventy 
miles high, he draws certain inferences which do not seem 
altogether favourable to Prof. Wise’s theories, What 
these inferences are will be seen from the conclusion of 


f at the dottorn of the signi py in- 
constant winds. e have just above us strata of air 
moving in diverse directions, for the lower clouds may 
moye one way, the upper clouds another, while at the 
surface the winds may perhaps blowin a thi At two 
islands at short distances from each other we often have 
different winds. 7 bed 

“A we have for air near the top 
sphere, at least so high up that the density is exceedingly 
erage fact, that lines (usually inclined to the horizon) 
onlyfive or ten miles long almost always have their ends 
in air that is moving in different directions. 

“ Between the highest cloutand the lowest meteor trains 
lies an unknown region. It may be that here are uniform 
westerly winds, In the absence of direct observation 
neither this nor the contrary may be asserted. But it 
seems to me more rational to suppose that the complex 
system of currents at the bottom of the atmosphere is in 
direct connection with that at the top, and that there is a 
like complex system of currents and winds throughout 
the intermediate space. Of course, the general drifting of 
the air in the tem zone to the east is unquestioned. 

Prof. Joseph Henry, of the Smithsonian Institution, 

* British Association Reports, 1863, p. 507, and i864, p 313 


of the atmo- 
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who has had thirty years of observation in this direction, 


says :— 

EAN ¢he observations that have been made in the 
motions of the atmosphere, as well as the deductions from 
theoretical considerations, lead to the copclusion that the 
resultant motion of the air around the whole earth, within 
the temperate rones, especially about the middle of them 
is from west tọ east’? Pref, Watson, the distinguished 
astronomer of the Micbigan University, writes, ‘I beg to 
say that there ought to be a strong current of air moving 
eastward in the upper regions, and that the experience of 
atropauts goes to show that what the theory predicts 
actually exists, It seems to me quite ible to make 
an aërial to Europe, and wi t rapidity’ 
William mt Wall enan of the Franklin Institute at 
Philadelphia, writes, ‘I believe that, generally, Prof. 
Wise’s proposition, concerning the existence of the ele- 
vated easterly current, is correct, and the same view is 
entertained upon theoretical grounds py meteorologists.’ 
To the same effect writes Prof. B eby, of peed 
College, author of ‘Elements of Meteorology,’ a 
recognised as the best elementary text-book on the 
subject.” 

Still Prof. Henry is by no means enthusiastically in 
favour of seeing the dan voyage undertaken ; he 
speaks of it as at the best extremely Baverlous: and 
would prefer that some one eRe in whom he is less in- 
terested than he is in Prof. Wise would undertake the 
risk. His letter to Mr. Wise, in which he thus speaks, 
is worth quoting for its meteorologicalwalue. He says— 

“I have no doubt of the fact that, 1f your balloon can 
be sustained in the air sufficiently long, a voyage might 
be made across the Atlantic; but this is the point which 
it would appear to me, from my partial knowledge of 
what has been accomplished in the art of ballooning, 1s 
E to be satisfactorily established, No one, however, 

had moresexperience in the art than youfself, and you 
ought not to venture on the hazardous voyage without the 
fallest assurance that the balloon can be sustained at the 
isite elevation for, say, ten days. 

“I think it probable that cver the ocean at a consider- 
able elevation, the tendency to meet advetse currents will 
be less than over the land; on the other hand, however, 
there will be a chance of meeting a cyclone, which might 
carry you around a circle of several thousand miles, and 
throw you back over the coast of the United States, since 
you would be most likely to meet the northern portion of 
the great whirl, which woulc be moving in the «vestern 
direction, the only ppssible escape from which would be 
by ascending to a bees high elevation. The higher tem- 

of the Gulf Stream tends to produce an ascent 
of air above it during the colder months of the year, but 
in summer this effect would scarcely be tible, 

“ Your remark in regard to the greater velocity of the 
easterly motion of the balloon at mght is in accordance 
with meteorological principles, since at this period the 
unequal heating o? the by the direct rays of the sun 
does not take place, and hence adverse currents are not 
as frequent. The cooling of the atmosphere in thft 
of the earth which is in the shadow will tend to produce 
at the surface of the earth, after sunset, a westerly cursent, 
while at a certain elevation above the the current 
would at the same time be in an opposite direction, In 
the morning, just before and after sunrise, the current at 
the surface of the produced by the codling, would 
be agar while that in the atmosphere above would 
be westward.” 

There can beno doubt that this daring expedition, 
whether it descends without mishap on the shores of 
Europe, or comes to grief in the middle of the Atlantic, 
will add something to our knowledge of the atmosplere ; 
but many will no doubt think that all the knowledge that 
will be i by this sensational and hazardous 
method might be acquired by safer and more ordinary 














methods. We certainly, with all our h wish the 
enterprise complete success; but we think it very 
pertinent to refer to some remarks on the project in La 
Nature by the experienced balloonist, M. È issañdier, 
After aS Fg the theory of the easterly current in the 
atmosphere, M. Tissandier says, “We leave to the 
adronant all the responsibility of this hypothesis, which 
appears to us to be based upon vague conjectures; we 
arald have a little more confidence in the resources 
which he expects to find above the Gulf Stream. This 
warn river, which traverses the eftent of the Atlantic, 
should draw al with it a current of air, which the 
abrial navigator might take advantage of. 

“We do not doubt the faith of the afronaut, who 
has already proved himself to be possessed of boldness 
and courage, but we believe he has not maturely con- 
sidered the problem he proposes to solve. To go from 
New York to England, the aeronaut must travel a space 
of about 5,500 kilometres. pias that exceptional good 
fortune favours him, that a favourable wind, of mean 
intensity, having a speed of ten metres per second, blew 
regularly from west to east, without deviation, he must 
necessarily sojourn in the atmosphere six or seven days at 
the least, since the distance traversed in twenty-four hours 
will be, according to our hypothesis, 864 kilometres. But 
can an áërostat, no matter how voluminous it may be, 
constructed under iota! conditions, and notwithstand- 
ing its complete im eabllity, remain in the atmosphere 
for days? To this we reply, with the utmost confi- 
dence, in the negative. In fact, when a balloon quits the 
earth, as it rises a part of the enclosed gas ıs at once ex- 
pelled by the dilataton due to the dıminished pressure 
of the atmosphere; but the aérostat soon plunges into 
regions where the temperature is much lower than that of 
the strata of terrestrial, air which it has left The cold 
contracts the gas, the balloon loses its ascending power 
and descends. To maintain it at the level it has reached, 
itis necessary to diminish the weight, and the aéronaut 
throws out ballast. If he a first night at great alti- 
tude, it is certain that Ne be thus oblig&d almost con- 
oe. to lighten his craft. Next morning, as the sun 
rises, the bright burning rays heat the gas contained in 
the a@rostat. The balloon, which had partly collapsed 
one the night, begins to fill oft, the loose material 
stretches hke the head of a drum, and it mounts into the 
higher regions of the atmosphere.” It is now that the 
aSronaut will feel the want of a portion of the ballast he 
was ig Sarria cast away during the night. If the sun is 


hot, the balloon will rise so high that it will be necessary 
to m ets ascent by letting off some of the gas. 
During the second night the reverse process takes place. 


This time the aé@ronaut has no lo the same 
resources as before ; the ballast, which is his life, is being 
continually exhausted. I willingly admit he may have 
sufficient for the second and even fog the third night; but 
will he have enough for the sixth and seventh night, if 
the differences of ey ea of day and night are con- 
siderable, as is probable? The moment soon come 
when the sacks of sand will be empty; the balloon will 
descend without any means being able to hold it back, 
But instead of encountering a hospitable soil, it strikes 

inst the crest of the waves. The anchor instead of 
biting, will plunge in vain in the waters; if the wind is 
violent, in spite of their life-boat, the voyagers may be 
prepared for a most horrible fate. The aerostat will be 
piteously raised-by the wind, and the terrified train wu] 
shoot from wave to wave over the surface of the ocean. 
Plaga te be the ni carried along by such a 
orce could manage to find the means of detach- 
ing the lifeboat.” 

t is certainly true that it would be very difficult to 
sustain a balloon at a considerable elevation for six days 
Gf the height of the balloon is a matter of indifference, 
the guide rope as used by Green would be quite sufficient 
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to answer this purpose, even with an ordinary balloon), 
but we think the t of the balloon may be very 
well left to Prof. Wise, whose opinion on all Pao 
points of adrostation is probably of more value that 
of any other man living. Of all. the persons who`have 
devoted themselves professionally to ballooning as a 
source of income, Prot, Wise is certainly the ablest, and 
his work on Atronautics shows him to be possessed of 
considerable scientific claims. The project could not, 
therefore, be in better hands ; and considering the origi- 
nality and boldness displayed by Prof, Wise In several of 
his very numerous ascents, there is every reason to believe 
that nothing will be left undone to bring it to a successful 
issue. In all the technical matters relating to the balloon, 
therefore, Prof. Wise may be well trusted to take the best 
course ; and with regard to the meteorological questions 
involved by consulting not only American meteorologists 
but also Mr. Glaisher and other gentlemen who fave 
studied the question of the winds in relation to a#rostation, 
it is clear that he intends to leave no stone untumed to 
obtain the best information attainable, and, at all events, 


merit success, š 


corded in a catalogue? to those who, like the inventor, are 
tn ded with a sidereal clock. 

r. Norman Lockyer has suggested as an improve- 
ment, the use of a watch with the seconds’ hand in the 
centre; this would necessitate a third, and still inner 
circle for the sixty seconds, by which, indeed, subject 
to an hourly correction of, say ten seconds bei 
put om, the dial would be rendered accurate enoug 
for rough transit observations; and this circle and 
seconds hand have been added to the ongi desi 
in the woodcut, where the dial 1s set to V. (9) 47°10, the 
Sidereal Time at Mean Noon for the 18th June, 1873, the 
hands of the watch representing IV. ($) 32°12, which gives 
the corresponding Sidereal Time X. 19'22 (or applying the 
last-named correction, say 45 seconds for 44 hours), X., 


20°7. 

It is as het ic s, though’ scarcely needful, to add 
(fer no one would be y.to make a mistake of 12 hours) 
that as the dial in the Example also reads XVII. (8) 47°10, 
and ag the mean time by the watch may be A.M. or P.M., 





MAYNE'S SIDEREAL DIAL 


THs instrament consists of two moveable circles, 
which may be made of brass ér pasteboard, placed 
in a common waéch-case, The lower and outer one shows 


the hours doubled up to XXIV. and divided into ~ 


quarters. ‘Fhe upper one, which is also inner, shows the 
sixty minutes, 5, 10, &c. This circle ie a harrow one, 
and works on the plain inmost rim of the lower one, so as 
fo admit of the hours being seen outside the minutes, 

Each circle eral Ge to show at the top of the case, 
where the XII. of the watch comes, the “ Sidereal Time 
at Mean Noon” (given in the Nautical Almanack for each 
day in the year), the watch is placed in the case, and will 
continue to show the sidereal time corresponding to mean 
time approximately for six hours, after which interval the 
minute circle should be af on one minute to ensure 

r exactness. 

This will be found a near enough approximation for the 
amateur observer, using an equato t 
this simple method will be found to save an infinite 
amount of trouble ta finding objects whose RA. ts re 


the observer should bear in mind which half of the a4 
hours, both astronomical and mean, he is working in, 

The third or seconds circle is not indispensable, as the 
seconds hand, even in the ordinary position, can be made 
to fulfil its object, by setting it at noon to the Sidereal 
Seqpnd on the meridian ; thus, in the Exam it would 
be set to 10, instead of to Zero, when the is set at 
noon, the correction for the equivalent of the lapsed in- 
terval being applied subsequently as required. But this 
involves ing the watch, which is objectionable ; the 
use of the or seconds circle, is therefore recom- 
mended, for although the seconds’ hand, as placed in 
most watches, would not actually dort to the Sidereal 
second, it is easy to refer the posséion of the mean second 
to the corresponding part of the watch’s face, where the 
third circle can be read off at once. 7 


Captai 
Bombay Staff Corps, 
Care of Messrs, Henry S, King & Co, 
65, Cornhill, London, E.C. 


instrument, and “ 


t 
l 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT ANR MEASURE * 


IV, . 
THE IMPERIAL STANDARD YARD 


THE infmediate superintendence of the construction 
of the new standard was entrusted, in the 
first instance, to Mr. Baily, who coanacted A heny 
liminary investigations and experiments. After his dea 

in August 1844, it was undertaken by Mr. Sheepshanks, 
by whom and under whose direction by far the largest 
proportion of the actual operations was carried out, and 
all the comparing operations of the several standards of 
length made, up to the period of his death in August 
1855. By this time the work was so far completed that 
not a single additional comparison of line measures was 
required. The detaile® account of the construction of 
the new standard and its verified sopies, was then 
-undertaken by the Astronomer Royal, with the aid of the 
documents left by Mr. Baily and Mr. Sheepshanks; and 
the winding-up of the’woik of the Commission, and the 








distribution of the scientifically verified copies of the 
standards also devolved upon the Astronomer Royal, as 
the chairman. The magnitude of the operations may be 
estimated from the fact of the number of micrometer 
readings for all the comparisons ex ing two hundred 
thousand; and amongst the creations it was found 
necessary to constrfict an entirely new system of ther- 
mometers. It should not be forgotten that the scientific 
gentlemen who bestowed so much of their valuable time, 
attention, and labour, during several years upon the 
experiments and observations for the important object of 
a secon of the national standard of 1 de- 
ined to accept any pecuniary remtmeration. 

The length of the new standard yard was determined 
in a simular manner to the determination of the weight of 
the new standard pound, by taking the mean 1 of 
the most authoritative standards which constitu the 
best primary evidence of the lost standard yard. 

This standard measure of length had been constructed 
by Bird, in 1760, under the directions of the Committee 

the House of Commons on Weights and Measures, 
first appointed in 1758. Its Jength was taken from a 
similar yard which had been constructed by Bird in 1758. 











Fig. &—~Standarde Winchester Bushol of Henry VIT } sire. 


Each of these standard yards consisted of a solid brass 
bar 1°05 inch square in section, and 39'73 inches long. 
Near each end of the upper surface gold pins or stu 
o's inch in diameter were inserted, and points or dots 
were marked upon the gold to determine the length of 
the yard. The comparing apparatus in use at that 
period consisted of n Ae ee fine 
m i which could be adjusted to the dots on 
head eles under comparison, But the re- 
sult of numerous comparisons of this kind madè from 
time to time peenionsly to the destruction of the standard 
in 1834, had been to leave the edges of the holes in- 
dented and irregularly worn away, so that the original 
centre was very difficult to ascertain. Mr. eet who 
had made some compari with this stan yard 
in the early part of the year 1834, describes the holes as 
the miniature crater 


appearing, under a microscope, li 
a vokano, i 


The kength of the standard yard of 1758, had been 
based upon that of the then ensting Exchequer standard 
hh which had been constructed in the reign of peer 

in 1588, and upon the length of the Koyal 

Society’s standard yard, constructed as a scientific 

standard measure in 1742, Ithad been determined, upon 
a Continued from p. 39. 





comparison, fo agree as nearly as possible with these two 
authoritative measures of a 

The two standard bars of 1758 and 14760 were found 
amongst the ruins of the Houses of Parliament, but they 
were too much injured to indicate the measure of a yard 
which had been marked upon them. 

Bird's standard yard of 1760 Rad been left in the 
custody of the clerk of the House of Commons, and no 
legal authority was given to it as a standard of ca es 
until the of the Act 5 Geo. IV. C. 74, in 1824, 
already referred to. Meanwhile, other scientific standards 
of length had been constructed which may now be noticed, 

In 1785 the first geodesical operations were begun, 
upon which the Ordnance Survey of the United Kingdom 
has since been founded, by General Roy’s measurement 
of the base on Hounslow Heath. The standard used in 
the first instance for that p was that known as 
General Roy’s scale, 42 inches ın length, and constructed 
by Mr. Hird. This scale was based, not on the legal 
Exchequer Standard, but upon the Royal Society’s scale, 
with which the whole length of the first 36 inches of 
General Roy’s scale was compared, this constituting the 
Ordnance pora Two AT EA of superior con- 
struction, nging to the ance Department, 
were placed at the alsposal of the Standards Commission, 
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These were bars of iron, and line standard Ge tines 
eves marked on gold pins at mid-depth the bar, 


notches being cut ia it fop: thet purpose They had been 
pared with the imperial standard in 1834, and a 


To of their comparison was. published in 1847 
account of the measurement a the base at Eough 


Pope a the close of the centaty, some important 
scientific operations for the improvement of the standards 
were undertaken by Sir George > Shuck h. . In 1796, 8 
new standard meaSure subdivided in fine lines? and 
since known as “ Shuckburgh’s scale,” was constructed 
under his direction, by Mr. Troughton, together with a 
ie comparing apparatus carrying micrometer micro- 

Se ve A tiie eta to have been the first sare 
on mode of optical comparison was employ 
being substituted for the beam compasses athe 
tee The Shuckburgh scale, which is now in atts 
sion of the Royal Society, consists of a brass bar 673 


- inches long, 1'4 in. wide, and 0°42 in. thick. It is a scale 


of eae divided by tines into feet, inches, and tenths of 

es, each inch being numbered. It was adoptéd by 
the Standards, Commifsion of 1819 as tbe scientific 
standard of length, as ished from the legal 
standard of the Exchequer. ‘The length of the yard was 
laid down on the Shuckburgh scale from Bird’s standard 
and it had also been Sron compared with each of 
the other standard ously mentioned, and their 
Tene itis Nad been aiT by beam compasses, to the 


Shuckburgh bar. 

In pursuance of the reco dation of the Royal 
Commission of Weights’ dnd a appointed in 1819, 
and of the Act of 1824, GIF their eir recommen- 
dations into effect, a new a dard yard for 


commercial measures ea was constructed 
aoa Per ie Kater’s ee It was not, how- 

down from the | which, 
torere with the stand 
custody of the Clerk of the House § 
the length 1-®36 in. of the shece a 
considered by Capt. Kater to be ti 
rial standard. 

The official standard yard constructed Ss the Ex- 

chequer, únder Cap? Katers supenntendence, in 18 
and intended for the verification of the local stan 


yards used by inspettors for com trade measures 
consists of a slender brass rod wit two wooden handles, 





„as an auxiliary end measure, and a bed measure, being a 


. 


bar of brass one inch square with rectangular steel ter- 
minations of the same width projecting aboye the surface 
of the Bar. The distance between the interior faces of 


the steel termimations is gente to be equal to the length 


of the impri and rod were 
used tog from 1825 to orate verifying all the local 
Sandar yards of ety ruder construction, A 
standard yard, with ns marked upon it, 


and of improved marae tania a convenient com- 
Pa E pee attached to it, has since -been substi- 
is now used in the Standarda Departe. 

meae other standard yards of more scientific charac- 
ter were also made under Capt. Katers directions, 
and are now in the Standards Office.. These bars-of 
brass are of the same width and thickness as the Shuck- 
burgh Scale, and have the length of the yard defined by fine 
points upon gold studs in the middle atis of the bar, the 
thickness of the bar reduced at its extremities one- 
half with this object. these standard yards were con- 
structed by Dollond. By an i ous contrivance the 
point at one end of the bar, not 
die costre-ot ha crecier old grids wes E, e 
of adj by turning the stud round ; and after final 


-adjustment of each yard and repeated comparisons with 
„the a Shuckburgh Scale, no perceptible error could be -de- 


tected ih any of them. A similar standard measure made 





g placed in, 





mission to be the most favourable type of Katers yard. 
Having thus described the principal 


measures then existing, we may to the tions 
of the Standards Commission. a determining the true 
a gree nae the new standard visional standard 

employed by Mr. Shoma This was a 


new brass bar, called by him “Brass 2,",and was accu- 
rately compared by him with the standards deemed 
to > the most anthori and which: had been di- 
Kai pared with the lost standard, viz. Shuckburgh’s 
bres yard made for the Royal Society, perth the 
rdnance yards. The results in terms of the lost im- 
Dacial standard were as follows :—~ 


Beam bar = em by compen wih Shocking walo orf 


Kator's Yard of 1831.” 
Ordnance Yard, 


36 00875: ” è as Noa 


scapes by mean ofall. i "a, 
Mr. Sheepshanks preferred a 3600035, as being suti- 





NA OO See en a 


ciently near the truth, and E the new stan- 
dard, he assumed as the basis of his 


Brass 2 = 36°00025 in. of lost imperial standard, at 62° 
Fahr., and conclusion met the assent of the 
Commission. 


In the construction of the new standard of length, the 
following decisions were made by the Commission :—~- 

L The length of one yard to be th standard unit of 
lengtp. 

2. After pee whether the measure of 1 
should be define ¢ whole length of the bar, that is 
A Say, an end- d, or by the ae between either 

PAR shea or two lines marked upon the bar, a line-stan- 


was adopted in preference. ` 
3. For the natedda of the bar, gun metal or bronze 
composed of N te 

ey ay . 16 parts 

Tin 44 p 

Zinc 


was adopted after a A EE E by Mr, Bail 

BG Se oc onde Dy pi ee containing he o 

pe erties most essential for the construction -of a stan 
tended to last through many ages, viz, almost aiid 


“immunity from rust, with proved elasticity and rigidity. 
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(fort the Royal Society in 1831 was considered by the Com- 


i 


aiy, | 
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The test bar of this alloy, when loaded at the centre with 
54 cwt, broke without bending. 

4. The form ofthe standard to bea solid bar 38 in. 
lng and fin, square i section, The measure dagun 
ie defined by thet distance between two fine li 

dicular to m axis of the bar, marked upon gold 

perpen the bottom of cylindrical holes drilled ork the 
k meong the mid-depth of the bar. ` 

e -metaf or bronze, thus adopted for the new 

has since been known as “Baily’s metal,” and 

this designation is engraved upon the Imperial standard 


In order to select the most perfect specimen for the 
new standard of length, 40 line-standard yards were con- 
structed of Baily’s metal, and one of these was finally 
selected as the Imperial standard, not only from its repre- 
senting, with the greatest on, the assumed length 
of the lost standard yard, payer bee al also from the clearness of 
its defining lines, and fror its general good workmanship. 
Four of the remaining yards nearest în length to the 
new standard were selected as Parliamen copies, and 
deposited ın the same places ag the Parliamentary copies 
of the standard pound already mentioned; and the rest 
were in lke manner distributed amongst different 
countries and public institutions in this country. 

Several other similar line-standard yarfs were also 
constructed for experimental purposes, being accurately 
verified by Mr. Sheepshanks, and were disposed of in like 
manner, viz. 

The defining terminations of these eng-bara consist of 
a plug of agate, slightly conical and shrunk into a 
similar conical hole at each end of the middle axis of the 
bar, ee er Oe Bars ee eee and olished 
in a spherical form, the centre of the poherical 

ing e middle of the bar. 

the numerous compansons of the standard 
were made by Mr. Sheepshanks in one of the lower 
cellars at Somerset House, under the apartments of the 
Royal Astronomical Society, where the new micro- 
metrical comparing apparatus constructed for the 
purpose by Messrs, ton and Simms, was fixed. 

A full description of the comparing apparatus will be 
given under head V. of Weighing and Measuring 
Instruments, and their Use. 

The Commission for restoration of the standards having 
terminated their labours, recommended in their final re- 
port that the new imperial standards of the yard and 
pound be deposited at the Exchequer Office, there,to be 

under such regulations as to Parliament might 
appear fitting. In g their adherence to the re- 
commendation of the Committee of 1841 that no reference 
should be made to natural elements for the values repre- 
sented by the standards of weight and meas they also 
recommended that so much of the Act 5 Geo. IV, C 74, as 
provided for the restoration of the standards in the man- 
ner therein provided be repealed, and that the standards 
should in no way be defined by reference to any natural 
basis, such as the length of a of the meridian on 
the earth’s surface in an assigned latitude, tear ae 
of a pendulum vibrating seconds in a specified place. 
They considered the as ing of the earth’s dimgn- 
sions and the length of the seconds pendulum in terms of 
the standard of length, and the determination of the 
weight of a certain volume of water in terms of the stan- 
of weight, as scientific problems of the highest im- 
pror to the solution of which they trusted that Her 
ajestys Government would always give their most 
liberal assistance, but they did not urge them on the 
iene as connected with the conservation of stan- 
ds, 

These recommendations were carried into effect by the 
Act of 1855, 18 and 19 Vict. c 72, for legnlising and 
preserving the restored standards of length and weight, 


_ sec, I of which repealed the provisions of the Act of 1824. 









reference 
cubic inch of 


concerning the restoration of the standards 
the pendulum and to the weight of a 
water. 

Under the provisions of the Act of 1855, the imperial 
standards were deposited in 1855, in the office of the 
Exchequer. On the consolidation of the ancient Office 
of the Exchequer with the Audit Office in 1866, and the 
creation of the Stan D ent of the Board of 
Trade, under the Standards Act, 1866, 29 and 30 Vict. 
c. 82, the custddy of the imperial standards was trans- 
ferred to the Warden of the Standards, the head of the 
new Standards De ent, and the imperial standards 
are now deposited in a fireproof iron chest in the strong 
ase bin the aie ‘of the Standards Office, which has 

adapted for their safe preservation. Pro- 
vas is To in the Act for the comparison once in 
every ten years of the three Parliamentary copies of the 
imperial standards deposited at the Royal Mint, in charge 
of the Royal Society, and in the Royal Observatory, Green- 
ich, respectively, with the imperial standards of length and 
weight, and with each other. Under this Act new scien- 
tie duties were also impos nthe Standards Depart- 
ment, the Warden of the ceeds being charged with 
conducting all such comparisons, verifications, and other 
operations with reference to standards of length, weight, 
or capacity, in aid of scientific researches or otherwise, 
as may be required. 

In connection with the question of the derivation of a 
standard unit of length from a natural constant to be 
found i the ascertained dimensions of the earth, it may 
be added that Sir John Herschel has pointed out the fact 
of the length of the polar axis having been determined, 
from the combined results of all the scientific measure- 
ments of arcs of the meridian, to be equal to 500,482,296 
inches of our imperial standard yard, and that if one 
five-hundred-millionth part of the polar axis were adopted 
as a new standard unit, to be called the “geometrical 
inch,” it would differ from the imperial inch less than one- 
siglo sal gi eer ja differsncaso small as not to 
be m by any osdinary method, and only by the 
aid of the nicest scientific instruments. For all « ordi- 
nary practical ses,” the geometrical inch would be 
Heal with thei la perial inch; whilst for high scientific 
measurements for astronomical purpeses, it would connect 
by an unbroken numerical chain the small units with 
which mortals are conversant in the constructions and 
operations with the great features of nature, and more 
especially with those greater units in the measurements 
of the universe with which astronomy brings us in rela- 
tion. It would also produce a more exact ratio between 
our units’ of ength and weight, the avoirdupois ounce 
being nearly a “geometrical ounce,” or one-thousandth 
part of the weight of a geometrical cubic foot of distilled 
water, ‘That is to say, whilst the existing legal weight of a 
cubic foot of dusted mater | is 997'136 ounces, the weight 
ofa geometrical cubic foot of water w@uld be 998'1 ounces. 
And as the imperial half-pint is the measure of ten ounces 
of distilled water, the ratios of these units of length, 
weight, and capacity would thus be brought within such 
practical limits of precision as would meet every possible 
requirement of cammercial exigency. 

Il.—Derived Units and Multiples and Parts of Imperial 
Stanaara Units. 


THE IMPERIAL: STANDARD GALLON AND BUSHEL, 


With respect to measures of capacity, the sole unit of 
all imperial measures of capacity, established by the 
Act of 1824 is the standard gallon, containing 10 Ibs. 
avoirdupois of distilled water, weighed brass 
weights in air at the temperature of 62° Fahr., the baro- 
meter being at 30 inches, From the imp erial standard 
gallon is derived the imperial bushel ae 8 gallons, the 
standard of capacity for dry goods commonly sold by 
heaped meastre, or Teni of basing striken. Various 
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units of measures of capacity had been previously estab- 
lished in this country at different periods. In Magna 
ratte res ened udha are cee “there shall be 
‘throughout our realm, one. measure of wine, one measure 
, Of ale,and one measure of com.” Of these, the most 
ancient known was the Winchester corn ‘bushel, of the 
capacity of about 215042 cubic, inches, with. the 
corn of 272} cuBic in We have 
a ed anr ee Pe ee ity 
Š being actually constructed, standard e on 
282 cubic inches was added by Queen Elizabeth, gnd the 
standard wine gallon of 231 cubic inches by Queen Anne, 
AD these old standard measures were discontinued as 
measures in 1824, and the new imperial 
of 272'274 cubic inches, and the bushel of 2218'191 
cubic inches, constructed and verified under Capt. Kater’s 
maparinna bate aner a o De cee 
ts of imperial measure for liquids and for dry commo- 


The Exchequer standards ‘of the imperial gallon and 
bushel formed part of the complete series of secondary 
standards constructed and accurately verified under 
Kater’s superintendence, in 1824. 


er with standards, subsequen 
have served for regulating all the commercial 
weg Pn Par ibaoae Bre and her oma 
and dependencies 1824 up to the present time. e 
standards were erred to the Standards 
Department of the Board ot Trade in pursuance of the 


Standards Act, 1866. a 
7 i H. W. CHISHOLM 
(To be continued.) 





THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
HE session of this young Associatiog which has just 

T been concluded at Lyons appears.to have been alto- 
gether successful, and according to the Reports read 
the jatfon is in an ex ingly prosperous condition, 
both as to number of members, income, and the carrying 
out of the scientific aims which it has in view. The 
number of members, who attended the Lyons Congress 
was very satisfactory.’ The capital fund at the end of 1872 
was Een francs, and the income for 1873 is expected 
to be 24,000 franca, One of the aims of the Association 
; - is to give an impulse to Science in the provinces, and, as 
. we recorded some time ago, the members of the Associa- 
tion resident about Bordeaux have formed a local asso- 
ciation, and it is hoped a similar result wik follow in the 
aeol each town where the yearly are held, 
The Association has received invitations for its next 
session from various French cities, and it has been 
decided to hold the meeting of 1874 at Lille. M. Wurtz 
was elected Presidegt for-the ensuing year. ` 

The accounts which have come to hand are mainly 
.concerned with the work „done in the Medical Section, 
Last week we gave a few extracts from the Presidential 
Address of M. De Q and shortly we h 
to be able to give a rés of the work done in 
the various sections, as well as of the more important 
public lectures. Meantime we shall give a brief sketch 
of the general work which has been done, 

In the paan ee Dr. Blanc, an oo military 
surgeon, an important paper f'on tle means of 
arresting the ~ on of cholesa,”, founded on 


M. A, Gandry, Professor 
"Banten Pars, ve-a lecture’ on 
ect. A 


way of the ica. 
M, F. Papillon read a paper on the connection ‘between 
4 








standard. 
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the Sciences and Metaphysics, and the Abbé Ducrost 
gave a lecture on the Prehistoric Station of Solutré, 

The part of the Congress which is undoubtedly the 
most attractive consists 1n the ons andethe public 
lectures ; the former interest strAngers, and the latter, 
members. Besides the special excursions organised by 
certain sections and parties of members, there have been 


three excursions-——one to the istoric station of 
Solutré ; -a second to the sides -of the-.p of Les 
Dombes'; a third to the mines and of VYoulte-sur- 


in Ardèche, and a fourth, which set ont last 

Friday and was to last for two days, to Geneva and the 
shores of its lake. : ; 

There have been three 


T m lectures : the first was 
-given by M. Karl Vogt 


of Geneva, on Volcanoes ; the 








pecong by M, Janaien, on the Physical Constitution of the 
Sun; and the third by M. Aimé Girard, on the Recent 
Progress of Industry. : 
= 
. NOTES 


TEE final arrangements for the Bradford meeting of the British 
Association are as follows :—The first General Meeting will be 
held “on Wednesday, Sept 17, at 8 P.M. precisely, when Dr. 
Carpenter, LL D., F.R.S., &c., will resign the Cheir, and the 
President- Prof. W. A. WUliamson, F.R.S. will assume 
the presidency, and deliver in Address. On Thursday evening, 
Sept. 11, at 8 pat, a Soiree; on Friday evening, Sept..19. at 
8.30 P.M., a discourse by Prof. W. C. Williamson, F.R.S., of 
Manchester, onZChel and Coal Plants; on Saturday evening, 
Sept. 20, a Lecturo on Fuel to working men only, by Mr. 
Siemens, F.R.S. ; on Monday evening, Sept. 22, at 8.30 P.M, 
a Discourse on Molecules, by Prof Clerk Maxwell, F.R.S. ; on 
Tuesday evening, Sept. 23, at8 Paw, a Soiree; on Wednesday, 
Sept. 24, the concluding General Meeting will be held at 2.30 
P.M, and in? the evening a Grand Concert wild be giren in St. 
George's Hall, at 8 r.m. The excursions on Thursday, 
Sept. 25, will:be to Harrogate, Ripon, Studley, Bolton Abbey, 
Gordsle Scarr, Malham, Clapham Caves, Settle Caves, and 


Ingleboro’. Lasts and prices of lodgings, and other general in- . 


formation will be given, on application at the Local Secretaries’ 
Office, (Bradford. 


Ir is mid that a portion of the immense wealth of the late 


eccentric Duke of Brunswick is to be devoted to the founding 
of a Faculty of Medicine in Geneva. 

THE King of Prusia has conferred on Prof. Helmholtz the 
Order of Merit for Science and Art, ‘° 
>- Tux October number of Petermonn’s Mitthelungrn will 
contain an account of Professor Nordenskiold’s Arctic Expe- 
dition during 1872-3, in the direction;of Spitrbergen, which has 
not, geographically, been very successful The steamer So/kem 


reached Tromso on August 6, and the following telegram of’ 


that date has been received from rof Nordenskiold :-~ 
“Just arrived here, all well, My resolution to undertake an- 
othe ice-journey towards the north after the sledge-journey 
round North-esst-land, has been rendered impracticable through 
want of provisions, which has compelled us to return, Instead 
of this we have undertaken extenstve deep-sea dredgings as well 
as botanical, magnetic, and geological researches. I bring 
with me, besides other from various formations, very important 
collections of Miocene flora, as well as.of two fotmations which 
belong to an older geological period hitherto altogether unknown 
in the Polar regions, These collections throw new light upon 
the prevailing flora and the climate of former periods, as well as 
upon the changes which these have undergone,” 
ACCORDING to the report of the Meteorological Department 
an occurred at Nottingham at ten minutes to seven 
o’clock on Friday morning last. 


Sept. 4, 1873] 


Pror, PALMIERI stated in the Neapolitan papers on Aug. ad 
that, according to observations on Vesuvius, new earthquakes 
may be expected. 
THES Berlin medical | eee the dgath, from cholera, 
on August 20, of Dr. Otto Obermeier. His death is supposed 
to have been the immediate consequence of his intense devotion 
. to Science. *Havwing too great confidence in his power of re- 
sisting infection, in consequence of having not taken fever during 
his investigations on that disease, he kept in his bedroom patho» 
logical specimens taken from persons who had died of cholera, 
and also portions of ther excreta ; and it is believed that in this 
way he became infected. According to one account, he injected 
some blood from cholera patients into his own vessels. He was 
so devoted to his inquiry that, after he had become aware of the 
condition in which he was, he made some microscopic examina- 
tions on his own blood. His death occurred after an illness of 
seven hours, in the thirty-ffst year of his age. 

Ld 


Tur late Mr. John Stuart MIN has left property to the amount 
of 14,000/, Of this he has left to any one university in Great 
Britain or Ireland that shall be the first to open its degrees to 
women, 3,000/,; and to the same University a further sum of 
3,000/. "to endow scholarships for female students exclusively. 
His copyrights he bequeaths in tæst to Mr. John Morley, to be 
applied in ald of some periodical publication which shall be open 
to the expression of all opinions, and which shall haye all its 
articles signed with the names of the writers 


Tux planet No. 131, discovered by Prof Peters, bes been 
named Vala. 


No. 1,952 of the Astronomische Nachrichten contains the 
following ephemeris of the one discovered by M. W. Tempel 
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at Milan on July 3 last :— 


RA. Soafh Declination. 
1873 hom a o 4 
Sept. 4 2 7 17 -n 1438 
» 8 29 o mo . 185 26 
yy «12 se 2 9 58 š 16 12 
» Oe . « 210 15 3 16 54 
n 20 2 9 52 17 31 
» 24 2 8 49 18 6 


This ephemeris by Sior]. V. Schiaparelli ; it is for oh. 
Milan time The same number of the Astronomische Nach- 
richten contains a short article upon this comet by Mr. I, Schul- 
hof, assistant at the O ry of Vienna, wherein he says, 
“It does not admit -of doubt that we have hereto do with 
aperiodic comet of short revolution, the exact calculation of the 
arbit of which I shell enter upon without delay.” 


Two new comets have been recently discovered ; the one by 
M. Henry, at Paris, the other by M. Borely, at Marseilles. 


M. STEPHAN, the gDirector of the Marseilles Observatory, 
has succeeded in re-finding Broreen’s comet. The correction 
of Mr. Plummer’s ephemeris is as follows :— e 

R.A + 2h 7% 
Dea— 15/8" e 


WE understand that the Board of Examiners for the mining 
district of South Duham, Whitby, and Cleveland allow candi- 
dates for examination, under the New Mines Regulation Act, to 
count one or two yeas passed at itke College of Physica] 
Sclence in Newcastle the same as the like period served under 
indentures to a mining engineer, or as ons or two years’ experi- 





ence in a mining office. This offers a very great advantage to 
young men who intend to devote themselves to the profession 


of mming engineeing. 


Tux following candidates have been successful in obtaining 
Royal Exhibitions of 50h per annum for threo years and free 
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admission to the courses of instruction under the Science and Art 
Department :—Royal School of Mines, Jermyn Street, London : 
William Hewitt, aged 21, teacher; C. S. Fleming, 20, assistant 
teacher; Samuel Barratt, 22, assistant teacher. Royal College 
of Science, Dublm: Henry Louis, 17, student; Robert EL 
Reilly, 18, student ; Thomas Arnall, 22, rule-maker. 


A SUM of 500/, having been placed at the disposal of the Council 
of the Society of irts, throngh Sir William Bodkin, bya gentleman 
who does not wish his name to appear, for promoting, by means 
of prizes or otherwise, economy in the use of coal for domestic 
purposes, the Council have decided to offer the following prizes : 
Five prizes for carrying out the purpose of the donor, each prize 
to consist of the Soctety’s medal and sof, Testing-1ooms will 
be provided, In which the various competing articles may be 
tested in sucession, each competitor having allotted to him in 
turn a room and chimney, for a lumited period, where he may fix 
his apparatus for the purpose of its being tested by the judges 
appointed by the Society of Arts, the same to be removed when 
directed by the judges; such fixing and removal to be at the 
cost of the competitor. The competng articles must be delivered 
at the London International Exhibition, South Kensington, on 
December 1, 1873, with a view to their being tested, and sub- 
sequently shown in the Exhibition of 1874. 


Tue last number of the Sariy of Art? Journal contains a 
Report on Cooking Apparatus at the International Exhibition, 
by Mr.°G. W. Yapp. 


Ir is stated that a new Literary Review will be published at 
the beginnmg of next year, covering the same ground as the 
Atheneusi, the Acadany, and Notes and Queries. It will supply 
a regular weekly account of English and foreign literature, 
science, and learning, the fine arts and archeology, music, and 
the drama. It is added that the propnetors have purchased all 
rights in the FoMaghtly Academy Journal, and intend to make 
that the scientific and learned part of the new paper, though 
whether under the name of the Academy on somé other name us 
not yet determined. 


A LIFE of Claparède, with an admirable portrait, precedes his 
posthumous work, entitled “ es sur la structure des 
Annélides Sédentaires,” which us published as the cow vulumc 
of the ‘ Memones de la Société de Physique de Genève,” 


Wr have received a little pamphlet containing a very interest- 
ing account, by Mr. J. Logan Lobley, of the excursion of the 
Geologisty Association to the Malrern district during the arst 
and five following days of last month, 


Ws have received Reports of the meetings of the Eastbourne 
Natural History Society for April 18 and May 23. At the 
former meeting, a paper by Miss A. Woodhouse was read on 
Odexa moschatellina, and the Rey. A. K. Cherri read one “On 
Mosses.” At the latter meeting the following papers were read :— 
“The Orchidacese, with special reference to the species found 
near Eastbourne,” by Miss Hall and Mus A. Woodhouse ; 
Ceratestoma Helvella, by C. J. Muller ; and ‘‘ The Alluvial Beds 
of the Wish,” by the Rey, E, S, Dewick, F.G.S. 


A CORRESPONDENT writes us that he has just obtained a 
specimen of quartz with gold found at Wanlockhead, Daum- 
{nesebire. It is a fragment of a detached mass of quarts which 
weaghed about ten pounds, throughout which gold was diffused. 
Gold has long been collected from the sand of some of the riva- 
lets at Wanlockhead and Leadhills, but no instance was before 
known of gold having been found in its matrix. The specimen 
which our conespondent “has contains about as much gold as 
might be equal to the third or fourth of a sovereign, slong with 
brown iron ochre diffused over one of the surfaces of the 


quartz, 


oe 


we 
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A DESPATCH from Havana, dated Angust 19, states that late ad- 
vices from Lima and Peru report a serious accident had occurred 
sixty miles from that city. A body of earth, estimated at 10,000,000 
cubic yards, fell from a mountain side into a valley, severely 

., inforing a number of persons, and up a drer; the 
water of which had risen 109 feet above its usual height. En- 
gineers were of opinion that the water’ would soon burst its 
_ barriers, when it would rush towards Lima, sweeping every- 


‘thing before it, and submerging the lower ption of the city. 


ze 


* 


u 


Š mines and the character and condition of the miners. 


, Several towns in Chili had been greatly damaged by.earth- 
quakes, ver 


“As the remlt of a recent careful study of the drug Parnira 
brava, Mr. Daniel Hanbury has discovered that, instead of its 
being obtained from Cinsaspeles pareira, of the natural order 
Mexispermacea, the genuine Porsira brava is the stem and 
root of a plant which ho has identified with Chenarvdenaren 
tomentosum of Ruis and Pavon. The drug of English com- 
merce, however, is mostly of larger size than the root of Chen- 
dredendron snd is of doubtful origin, the structure of the wood 
being also that of the order*Afemtspermeaces. be 

i . ` 


Uxan the title of " On Coal at Home and Abroad,” Mest. 
Longman have recently published in one volume the following 
thres articles, contributed to tho Rewiew by the Rev. 
J- R. Lelichiid :—1. Consumption and Cost of Coal; 2. On the 
Coalfields of North America and Great Britaln ; 3.Fatal Apcidents 
in Coal Mines, The republication of these papers at the present 
time is very opportune ; they will be found to contain a great 
deal of information on the all-important ‘Coal question,” as 
well as many interesting detalls concerning the working of coal 


ZooLocisTs will find in Dr. Theodore Gill’s ‘‘ Synoptical 
Tables of Characters of the Mammalia,” prepertd for the Smith- 
sonian Institution of Washington, an excellent; concise, and 
accurate description of the charactefs of the families of the 
Mammalis, in a form more scientific and manageable than any 
yet published, at the same time thet the merits of the most 
modern suggestions axa fully weighed. Tho biography of the 
subject is also exhanstively treated. 

* LJ 

Tux Brighton Aquarium is an institutlon which all biologists 
undoubtedly look to as ona from which much valuable in- 
formation may be obtained on points” connected with the habits 
and ‘peculiarities of the animals which it has sugh advantages in 


- retaining. The communications made public by its “Consulting 


9 


Naturalist,” however, are of a character very different from what 
we should expect from one so favourably placed. A fresh 
arrival is thus announced :-—“ One of the fanniest little ‘cusses’ 
ever turned out of Nagure’s workshop, in the shape of a seal, 
made a bow to the public in the Brighton Aquarium‘ few days 
ago.” This is followed, latet on, by a gwasi advertisement of the 
concert given in the building, in which the;seal is playfully made 
to do dūty as the butt for pun and slang quotation, 


Tax additions to the Zoological Society’s Gardens during: the 
past.week include two Persian Sheep (Omis artes), presented by 
Mr. W. H. Shirley; a Diamond Snake (Morelia spiletes) from 

` New South Wales, presented by Mr. H. Frieland ; two. Robben 
Island Snakes (Cerenelia phocorusz), presented by the Rer, G. 
HL Fisk ; two Chubb (Lawciseus cephalus) and a Barbel (Barbus 
wxigaris) presented by Mr. E S. Wilson; two Ring-tailed 
Lemurs (Lemur catfa)-from Madagascar; a King Parakeet 
(Aprermicins scagelatus) from New South Wales; a` Black 
Cuckoo (Audyxamys erisdialis) from Indla, porchased; a 
‘Weeper Capuchin (Caws capweinus and a White-throated Sa. 
pajon (C. Aygwencus) from America, deposited, 
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A POSSIBLE NEW METHOD OF ELECTRICAL, 
ILLUMINATION 


in the recollection of the 





ers of th§ 


T will be 
TY ae ted oat barata 


material, From the qu 
per Gales which follows, it will be seen that the 
results are even now in the course of realisation, and 
rectos to daet: en ewal result of the farther exhibitions 

power in London other places more accessible ; 
Western nations than St. Peters 5 :— ue 
“On Tuesday the 8-20 of May, g most 
made for the first fime in oe ie 


Petersbarg, mdr the of Messrs, S, A. Koaloff and 
Co., the of the patent, of a-new system of light- 
ing by , the invention of Mr. A. Ladiguin, of that 


consisted in the 


°’, 
“AN these difficulties Mr. A. Ladiguin has tried and appa- 


ar his newly in method, 

y “invented only ons charcoal 
or other bad conductor is Sot tarraa 
wire connected with an electro- machine is placed in a 
glass tybe, from which the air iè and replaced by a 
gas which will notat a high tem combine chemically 
with the charcoal. This tube is sealed, and’ 
the machine being set in motion moans of a small steam. 

the charcoal becomes gradually and y heated, and 

a soft, steady, and continuous light, , by a most 


de the liter i mane proye 
be feared from it, and these lanterns will burn equally as well 


‘Without the many advantages this mode of * 
illumination has over gas, which baa un a 
evaporation is slowly poisoning thousands 


ot We hope shortly to place Batore the 

i as as further ents 
irene ake pas a Va, Po ee 
* From the Yourmal @ the Society of Arty 


public more complete 
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GROWTH OR EVOLUTION OF STRUCTURE IN 
SEEDLING PLANTS* 


e 
THE continuous absolption of oxygen, and formation of car- 
bonic acid, is an essential candition of evolation of structure, 


both in plants and in animals. 
The portion m so far as it relates to animals will 
probably be by all ; the opposite opinion is, however, 


commonly held as regards plants ; yowe. propose to show thet 


in theso organisms, as in as applied to evolu- 
re e E is inse-o 


tion of structure, or organisation 
parably connected with oxidation. 

The discusslon of the pro proposition 4 in question necesseril 
volves a preliminary view o: the! anae ef the cases i 
from various plants. with the lower organisms as 

the orm testimony is these plants at all times 


expire carbonic acid, while it is chiefiy in the higher plants, and 
Dee tat Ghee ein chlorophyll or green colouring 
t carbonic acid is absorbed and exhaled, 
‘The inquiry then in reality naarows itself dom to e examination 
of i Ae tee ea forming plants. 
egarilng these plants the statement 1s mle and received, 


o their action according as they are examin 
ie ht or in the dark, under the first condi- 
carbonic acid under the iocus planation 


ofthis chango of acidon have been giyen, taat generally accepted 
it on the hypothers of the absorption of carbonic 
said by io foots, and a halation: by the lara when get 
no longer present, 

The change, on the contrary, appears to arise out of the fact 
that two essentially different o shave been confounded, 
viz: the actual growth or evo ion of structures in the plant, 
and the decomposition of carbonic acid by the leaves under the 
influence of the light, to provids the ae other materials 
that are to be These two soot gromi | Th 
Prof. J. W. Draper in his dlaculsion of the conditions of gro 
in plants. Wie propose to slow tat by adopting. mis proposi- 

` tlon of two distinct operations in the higher plants, 
apparan Seii the e ge Gane ak 


owth of seedlings in the dark offering’ conditions in 
“ie rh of sling in the ack org’ conditions in 
punea without the collateral mea in whi of carbonic acid, 


_ arranged two series of growth under 
this condition ighe pe s com: with a similar 
Soin tele pe rae continue over 
a sufficient E T eran ies resul 


tz, 
I selected poss a. theimbject OF Mial, since, these seedi contain 
minent material to support the growth of seedlings for a 
couple of weeks. 
o secure as far as possible uni‘ormity of conditions 
the derk and light series, and also to facilitate the separation, 
T E a ae oa ie planted in a 
glass ' Sie bre S . These 
hnders were loosely closed w pales to 
Sithin half an inch of the to Te ert or 
Peete ee or 
into 


mould. They were then p 
tube stand m such a manner that the lower end dipped 

water contained in the box, while the whole of the cylinder 
except the top was kept in the dark. Thus the first condition 
for germiiailon, viz arses was secured ; the second, warmth, 


lied by the temperature, which vaned from 
70° to. F., whilo regularity and uniformity in the supgly of 
moisture in both series was secured by having a box of cyhnders 


A an ee es ee ale Cur a le in 


both. f oxygen, wes aso equal end- nnik 
tng the w upper oe “of tube presented a simular opening 
to air 
Thus one box fire cylinders was t in 
a dark while a second, similar in all respects, was 
ine window of an adjoining room, where it was tight 
deds ht five or six hours every day. To esch 

C piny inches in length was aitak ond on this Sh 

marked hours, The 


growth of the seedling was avery 

selected were 7 am. and 7 pat. I thus obtained the 

night and day, or dark and light growth of every a 

long as those in the dark grew. Tho seeds were 

June sat, and appeared above the oot Jons 6 6th, when the 

measurements were commenced. each series one seed fuled 
* From Siliimaa’s American Jourcal of Scienca and Art, 


to the record, consequen is for four plants in 
caf and the hry of te evolution of structures is as follows : 
Evolution of Structure in the Dark.—In Table I. the seeds 


dus AB, C, D, and each column shows oma he data 


leaves and lateral growths EEO the Bant which a 
ods in tho development of the Ske ee al 
fhe weight of each seed 


by the EA Tig ds Ade 


meg 


ite 


aaa 
Table I.—Santdings grown in the Dark 

A B. Cc QD, 

Woilghtof seed 431 466. 456 500, 
Period n, day. yth day yth day. 7th day. 
» 4, bh ” gth ,, gth ,, th ,, 
ys 3 Toth ” Toth yy rith ” loth n 
H 4&4 ath ,, Iath ,, 13th ,, rath ,, 
” z 14th 33 I th n I th ” 14th ” 
” 17th p» 18h ,, 8th ,, 17th ,, 
A glance at the above shows the uniformity as regards time 


with which the structures were evolved in each plant. It also 
ee plant ad equality ia Hie nümber of perlods of 
evolution, vin, 6, no the difference In the weights 
of the seeds, and muggesis a eae Dae porer -ol ceTolation of struc- 
bire ia sccdlinpy remiss & in the germealone. 

je ee ee E 


or 
mair in ae e 
e ol to ow leaves 
saae the xk except that the leaves 


„T9 zo period 
The presents a pair of small yellow leaves close to the 
main from between which a lateral stem or twig about one 
inch long projects, and bears at its extremity a second of 
mpeieilT oped yellow leaves, from between which a 
about a sixteenth of an inch long is given off. 
The fourth resembles the third, the lateral twig bemg longer, 
and the tendril three times as long as in the third. 
The fifth is lke the fourth, except that the tendril bifurcates. 
an nee coin Cee ares the tena a tila, 
cates, 


Stem, leaves, ER p e a N 
all ere cora hni pre-existing in eerie 
pei ieee 
Table Ul. —.Sanddiser grown in the Light 


E. T. ° g. E 

Wolght of seed, s88, 45. 46a, Ste 
Period 1, — 6th day. ° — 6th day 
” a, 7th day. T ” the day, yth, 
id 3 8th ” ”» th a, oth ae 
” h rath ” gth n” roth n” Toth ” 
n 2 15th 4, ith ,, I ” rath ,, 
n TE ” 13th n = y 14th ,, 


Table IL was obtained Pe ie manors ee Table 
columns the days on which ees 
leaves Mee ool Dha ae Ka a 
Table x, the periods are xdentical in both as regards the visible 
character of the evolution Nothing appears in the second that 
did not pre-exist in the first, and in the case of the seeds E and 
G the evolution is even deficient as regards the first and the sixth 


periods. 
While the general character of the evolution in both series is 
similar, certam minor differences exist. Saree ergata 


ture ; i has only perf 
other 


r Not ony did the planis tn the two seriet present similarities 
evolution of structure, the a t of in 
iweb oo dry pant 
455 of seeds in the dark produced 184 of dry plant, while 
455 n light n 215 i bid 
A comparison of the below the with th 
tore (both being dried at ata" F.) shows the propo tion 
of root to total weight of plant was also nearly’ identical, 


, — 


[Søt 4, 1873 





a3 ” 100 


ein ace 
aly en each ee an 


that 
the day. Te ¢ on the contrary, it is indeBendent 
pose ipa go oa aE d mailform mite as in plants in the 


_actibn of li 


ats 


Tere takai from tka sath to twentieth of the month, 
yon which growth ceased in the dark serjes :— 


Table T1L—Sadlines grown in the dark 


the 


s Iste ” 

wth and night 
Ermal, there is a slight excess in favour 
table shows, to } of an inch in 


In Table IV. the growth of the light series be giẹen in the 
same manner, by day and by night, for the same 
ioe 20, The thermometric and hygrometric conditions in 
th series were very similar, as Indicated by the dry and wet 
bulb thermometers suspended in the vicmity of each set of 


tubes : — 
Table TV.-2.Sendlings grown in the light 
Night growth. Day growth. 
Nong gt inches 4 inches 


night. : 
the total average hoight attained ih the 
light b omiy ast hl ttn Ga ee The explanation 
this we have already seen in the fact that in the former the 
loaves and tendyils were much larger than in the latter, while the 
aca ata ara Mata The material af the weed in 


fa 


«carbonic acid, it isnot impro 





process 
and by day, and of nign: planis throw ok 
not from mechanical 'bsorption i per piae 
m a roots, 
by the leaves, but ax a direct result or concomitant of the act or 


and indeed all plants that are tiot 
exhale carbonic acid and never e 


= | atn present, thoy a small to the whole 
The quant moisture by such is also ù 
acid evolved, Wo 


Pasung tthe clorphyl-bearing planin, we find that in the 
is only the ae nae at any time etala 
cle partra 


tag only mdr the enc 8f Tho 
of the feo a 
stem, wers, &c., 

bight, extaling nrooni waar ‘Tho 


many animals. 
Everything in the history of plants, th@refore, tends to show 


that the evolution of their structures is y by 

the fofmation of carbonic acid; and it seems imposible, when 

tha = ee a : 

RiP Paar ers all liring thingy ` 
or animal, absorb oxygen and evolve c or, 

some other oxidised substance, as an condition of the 

evolution of their structures, J.C. 








SCIENTIFIC SERIALS 
Tax first eee e e (ieg for 18 
with an interesting retard 
int AG ak whose name and 


r 


on the KMonbntta Tribes oi 
existence have hitherto b&en unknown to us. Dr. Ori and M. 
Jules Poncet had shown that there were important streams 
south of tho Miam-Miam Terntory, which pas a Money coarse, 
knd that the banka Gf Hia most capuiderabie of taiese vets were 


` 


t 
i 


r 
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occupied by a brown-sktined race differing widely from fhe con- 
Oe negro Imbes, botli ia ‘colour and. fi eivilisatori These 
zro the Monbuttes, known also to the ivory-traders as the 
Guruguri, in allusion to heir ce of boring thelr ears. 
Their country, which Dr.*Schwenfurth visited, in 1868, and 
where he remained for five weeks ander the tection 
of the king, Munsa, is a densely cies lying heme 
3ed 4 . lat., and 28 and 29 E. long., and bounded on the 
north by the Kibali, copious stream which unites with the 
Gadda, and under the name of Uele recenves In its pessage 
through the Miam-Miam country a number of other streams, that 
serve as feeders to Lake Tsad. The country of the Manbtttas, 
lying at an elevation of from 2,500 io 3,000 ft. above the level 
of the sea, conmsts of an ever-varying alternation of gently 
swelling hills and well-watered valleys, alike rich in palms and 
bananas, and every other form of laxunant tropical vegetation. 
In this earthly paradise where Nature spares man the burden of 


labour, the people, althongh living cnder an organised system of 
government, and skill in working metals 
and in other arts, are habitual Thus ig not from want of 
anımal food, as elephants, ani and wild swine 


abound, but whatever the cause may be, the ts 
the cannibalism of the otherwise gentle Monbuttas exceeds that of 
any other known African nation, and is systemateally gratified at 
the of the mors degraded blacks Irving beyond thelr fron- 
tiers, whom they seize and away, driving captives before 
themlikea herd of ah and alaaghteing them aa thy need thom 
The young children and the fattest indivi arokept forthe royal 
kitchen, where the flesh is dried anì prepared with capsicums 
and many savoury fruits for the Wares whose numerous 
wives have to take it In turn to cook for him. The power of 


in this number on the anatomical fee- 


tures of interest bel to a series of facial and cyanial mea. 
surements, with tBe photogrs taken at Jern- 
salem from among the mixed population urds, Armenians, 


and Negroes (from Df) Asa contribution to human compara- 
tive anatomy the paper will be found usefuL_—Those interested 
in the study of the prehistoric 1emains of Holland and the Low 
one general] will find much serviceable mafter in a paper 
Dr. F Gis who piaou the deinna. betw Thà 
Tisic-Germanic and the Celtic-Batayıan remains, and passes in 
terlew the collections preserved in the various Dutch m 
of which that of Leyden 1s the taper ralnahla ii an ethyologlari 
point of view. 


decro-äyna- 


mometer, in which the deflections of the bifilar and mul- 


wanc current and the distribu- 
The 


ınt, with the phenomena m a 
P ie ihe mienis Heron von ’s explanation of ‘* dis 
junction currents,” which he thinks are due to an electro-motire 
force in the voltaic arc i not to a difference in tensicn be- 
tween the electrode — M Wulner describes experments con- 
formng his former assertion (questioned by Schuster) that 


the solution of salts, and the 
tailed by Dr. Winkelmann, who here extends the previous work 
of Graham and Person on the subject.—There are also pepers 
on the Bt -yohine of solid. gebatances throngh tha Poria- 
tion of chemical combinations of tho same state (W. 
Muller), on iha lee a magne | }, on the dyna- 
mical principle of Hamilton in ynamics (Szily), on a 


2 pana oft a emig'a type do 








new mode of exhibiting metallic spectra (Edelmann), and one or 
two others. 


THR July and August numbers of the American Naterahst 
contain, among others, the following papens :—Dr. Elliott Cones 
discusses the relationship between the Prairie Wolf, or Coyotd 
(Camis latrans), and the common dog, takmg a pointer as his 

which is much of thé sume xire The physiognomy of the 
ormer is said to be between that of a wolf and a fox, ‘ but more 
doggy than elther.”» Its affinities with the dog are shown to be 
extremely close.—Mr. T. M. Trippe gives reasons for instances 
Sf i migrations of birds, ahowmg that some depend on 
human interference, and chan in climate, and others are as 
yet onexplained.—Prof. Vern] descnbes a new species of Octopus 
(O. dssrais) from the bey of Fundy. It is somewhat related to 
O. groenlandicus, but ers in the hectocolylsed arm bemg 
longer and otherwise different —Alexander z in a fully 
illustrated article, gives reasons in favour of the supposition that 
et gale ad apea of Eetilnodermiata are anly modifica- 
m, to sult different m the ani- 
mals economy.—Prof. W. J. on the phyllotaxy of cones, 
shows that the well-known laws of phyllotaxs are very 
nevertheless there are exceptions to them, wel marked among 
some cones, as is proved by the anthoy’s exominaton of a very 
large number from the Norway in which }4 and 44 were 
the common fractions.—Mr. A. S. Packard, jun, treats of the 
distribution of Californian moths, i ormation on their 


nie mee Prof. Gray’s on the distribution of 
ifornian plants.—Dr. Theodore Gill has a on the 
siatus of Arhtotle in systematic zdology, În which he ives very 

t reasons against that great philosopher havi 
lolze of the aeneinien of roology which is ascribed to him by 
some. He concludes that there is not the slightest evidence 
of any recognition of what is now understood by classification in 
any of the extant treatises of Aristotle on animals, and the 
systems framed to embody his generalisations have been con- 


simply reflect the framer’s notjons or his ideas as to what Ams 
totle might have supposed.”——Prof. Bessey notes the sensitrre- 
ness of the stamens of Pertx/ace and Claytexta. 


Mitthalungen dir Natvurforschendon ia Berne, 
1872.—Prof. Dor has an article, in this number, on colour blmd- 
nes. Vanous "are described ; the ifethod most 


perceiving 
Maran og ect ai gear cnc er those for 


Among his objections are 
: absence of anatomical proof ; 


the colour blind ; tho beer aa obserred by two. persodi 
on of red or violet, was of no f 


diminıshed. He ain rj that colour 


is not perverted, 
blindness is a cere affection. A. note Dr. Adolph Vogt 
treats of the drainage of towns, in view ofa state of things 


at Berne. —The action of Btu's new goverfior is discussed in a 
the inventor.—Dr. A. Forster commu- 
stars of November last, also meteo- 


at Berne .O dumng 1872, 
From the curve a Guy epee vavtons a ern noe 


a fact of significance for health.— We may further note, in this 
number, some contributions to local botany, by Dr. Wydler. 





SOCIETIES AND ACADEMIES 
BELGIUM 

Royal Academy of Sciences, Juna 7.—M. ee Whe. 
May 26, 1873.—M. = 

ents made on 
Cathedral, in which he determined baro- 

j at several in winds of different 
direction and velocity. His tables show a difference between 
the calculated helyht and the real height, the latter being greater 
for winds of the eastern semicircle, while the former is greater 


i ‘ - x 
@. a E paei 
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for winds. In north end, south winds, and those close! during thd co winter. Researches on ra 
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A MONGheslifficutties which are likely to impede the 
ready realisation of the object to which atten- 
tion has been drawn, there remains one which will 
always be most keenly felt by those who have 
devoted the most thought to the question. Beneath 
the word “Science” there lurks a distressing am- 
biguity, which, though it may not force itself upon the 
attention of the devoted students of any particular branch, 
is always ansing when the general claims of scientific 
study come on for diseussion. For qur present purpose 
it is particularly important to attach thatmeaning to the 
word which, while best justified by usage, is also most 
calculated to conciliate good will from all quarters, 
It will hardly be denied that the name primarily 
belongs to those sciences called by way of distinction 
“natural” in the name of which this journal is con- 
ducted, and which therefore if is needless to enumerate 
here ; and thatthe name is thence transferred, by reason 
of analogies of varying degrees of strength, to those other 
branches of knowledge which either in their logical 
methods or positive results approximate to the standard of 
the physical sciences. Although it would be presumptuous 
.to attempt to lay down with exactness the lime which 
must somewhere exist between scientific and unscieAtific 
knowledge, itmust yet be always necessarysto treat with 
mouch suspicion the claims of mere erudition and of social 
theorising to be admitted to the honoured name. The 
old-fashioned reputation of the grammarian or the divine, 
and the modern popularity of practical reformers, are 
neither of thêm grounds on which to found a title to 
national endowment. The unprofitable studies for which 
the Universities were once famous have for centuries been 
abundantly rewarded, and the applause of a crowded 
congress is ever ready to acknowledge the merits of a 
novel speculation in Sociology. It is not unnatural that 
those who know by hfrd experience what Science really is 
should jealously uphold the dignity of their pursuits, and 
point with prde to the;innumerable advantages which 
mankind within the last century has reaped from their 
labours; but, on the other hand, the warning is not un- 
needed at the present day that the field of the physical 
sciences is not equal in extent to that which all scientific 
knowledge can comprehend, and that the appeal to utility 
may be turned into a fallacious argument. Yet ex, it 
may be urged that those among the sciences which most 
attract the public attention at the hands of an accém- 
plished experimentalist, and of which the direct practical 
applications are manifest to all, are least in immediate 
want of support from national endowments. It is for the 
languishing departments of Science, which have not been 
popularised, and of which the results have not yet been 
turned to commercial value, that the advantages of en- 
dowment are most required. As soon as ever the main 
principle of these articles is publicly recognised, the more 
advanced and most useful are certain to obtain sufficient 
care, but it is far the more backward and the least profit- 
able that the need of help is most urgent. 
No, 20a—Vol, Vint, 
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their traditions become modified under the influence 
of the public demands, will be disposed to accept the 
duty of endowing scientific research under the limitations 
above indicated. They can have no antecedent prejudice 
in favour of those branches of science which either 
attract the most spectators, or the greatest number of 
self-interested students. They have always refrained 
with,anxiety both from bidding for popularity, and from 
preparing their pupils for the technical business of life. 
Their histone position also, and the peculiar responsibilt- 
tes which they cannot but feel, will cause them to inter- 
pret Science ina liberal fashion. For these reasons it is 
confidently hoped that, while they cannot afford to dis- 
regard the paramount importance of the physical sciences, 
they will maintain the position to which other sciences 
more closely connected with their present curriculum have 
of late years grown, The former, on account of their 
rigorous methods, the positivescharacter of their results, 
and the abundance of their possible applications must 
always hold the first place, and present a standard for the 
rest; but these others also, in so far as they are really 
matters of scientific treatment, are in their proper sub- 
ordination equally fields for original research and proper 
objects for endowments. The example of the German 
Universities has famuliarised our own seats of learning with 
the notion that the study of languages, of antiquities, and 
of history, are all capable of being pursued in the genuine 
scientific spirit, and may lead directly to the most import- 
ant positive results, Abundant evidence has been given 
within the last few years to show that the primitive con- 
dition of mækind and the origin of civilisation are 
matters which may be revealed by Science. The meta- 
physical explanations ôf the last century håve given way 
before the well-ordered facts and regular uniformities 
which modern inquirers have been able to discover and 
arrange. The products of the haman mind, and the 
course of human action, when displayed in their simplest 
and most universal forms, have beef proved to be proper 
subject-matter for Science, no less than the law of man’s 
physical organism or the processes of external nature. 
The most adyanced thinkers have no hesitation in saying 
that the Srigin of natural religion is capable of being dis- 
closed by the same methods and with equal certainty as 
the origin of species, and that philology yields an instru- 
ment which can unfold the secrets of an unknown past as 
surely as the spectroscope reveals the composition of un- 
known worlds, Just as modern psychology has found it 
necessary to borrow a large portion of its materials from 
the kindred science of comparative physiology, so have 
the nascent sciences alluded to above been under a con- 
tinual obligation to the methods of physical science, and 
especially those to which they are linked by means of the 
recognised sclence of ethnology. 

By thus widely extending the meaning of the word 
Science, the intention has been to widen the area over 
which the endowments of original research may be ex- 
tended, and to give an indication of the number of direc- 
tions in which scientific investigation should beencouraged. 
As an indirect consequence it may be suggested that this 
aspect of the matter shows an easy method by which the 
don of the last generation, an acute critic merely in longs 
and shorts, and erudite only in Greek particles, may be 
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changed, without any violent transformation, into the 
modern scientific student. It is not so much that the 
subject-matter of his studies will be different, for in this 
respect the reform must be gradual, and is already being 
carried out, but that the whole spirit of his pursuit must 
be altered along with the tenure of his office, The prin- 
ciple throughout advocated is not thht money should be 
abstracted from the Universities. for general scientific 
objects, but that the large funds which they cannot need 
for the purposes of teaching, should, for the futute, be 
devoted, not as prizes to their successful examinees, but 
for the support of those engaged in original scientific 
work : and it is contended that this is the sole means by 
“which they can justify their retention at all of this sur- 
plus, and by which also the main objects of the first 
givers can be carried out. It must also be noticed that 
this development of our scheme brings out into greater 
clearness the old position that the obligation of teaching 
would be merely an incumbrance on our new scientific 
fellow, Discoveries in Science, especially those of the 
most important kind, are made in such a tentative 
fashion, and are proved by such elaborate inferences, as 
to be quite incapable of being communicated orally to a 
class ; nor indeed would it be desirable that researches, 
as-soon as made, should be forthwith promulgated from 
the professor's chair. The growth of Science, Whether 
physical or not, must in many cases be militant, and may 
be left much more profitably to the student, who is ever 
investigating with a single eye to the truth, than to the 
teacher, who must be always careful of the form in which 
. his doctrine is to be conveyed. ° 
We trust, therefore, that by this attempt to show that 
the meaning of scientific research is not go restricted as 
it has been gome times represented; not only has the 
general thesis of these articles been strengthened, but 
also that new adherents may be conciliated in favour of a 
cause which promises to connect together the followers of 
physical science and Mose at the Universities who alone 
worthily maintain the dignity of their ancient studies; 
and it must always be understood that we have looked 
upon the Universities as representing local State action, 
and that the nation must do universally what we think 
should be done by the University authorities Jocally at 
Oxford and Cambridge. G 








EUROPEAN SPIDERS 

Remarks on Synonfias of European Spiders. By T. 
Thorell, Ph.D., Junior Professor of Zoology in the 

University of Upsala. (Upsala, 1870-73, pp. 1-644.) 
EW branches, perhaps, of entomological science 
show the effects of independent and}isolated labours 
more strikingly than Arachnology—limiting this term 
here to the order Araneidea (or Arane). The great 
works of N. Westnng on Swedish Spiders, published in 
1861, that of Mr. Blackwall on those of Great Britain 
and Ireland, published 1861-44, and the “Catalogue 
Synonymique des Araneides d'Europe” by M. Eugène 
Smon (included in his general work “ Histoire Naturelle 
des Araignées,” published 1864), are an instance repre- 
senting very strongly the fruits of this isolated labour in 
the same branch of natural history science. These 
authors appear to have been, and indeed, it is believed, 
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e two former at all events—totally igno- 


actually 
t of each other’s existence. M. Simon, indeed, quotes 





Mr. ‘Blackwall occasionally in his “Catalogue Syno- 
nymique,” but his knowledge of authors works was 
apparently confiaed to the scanty'and often erroneous 
quotations in Baron Walckenders’ “Insectes Aptéres.” 
Mr, Blackwall then and M. Westring, each in his own 
way and with the works of other autor’ more or less at 
their common command, plodded on for years in parallel 
‘paths. Both worked diligently and laboriously, at, for a 
very great part, as a glance at the map would suggest, 
identical objects ; their labours at length resulung in the 
respective volumes above mentioned. So much as this 
however can hardly be said in regard to the third one of 
the works noted. The “ Catalogue Synonymique” bears 
few marks of labour at the objects themselves which it 
enumerates, and $ in fact a mert desk work, remarkable 
chiefly for the* limited and often infelicitous use of the 
materials undoubtedly available at that epoch to any 
author professing to gather together and to harmonise 
the independent and scattered morsels of an extensive 
branch of natural science. The good work, however, 
done since, and being now daily done in Arachnology by 
M. Simon, will soon obliterate the remembrance of the 
comparative failure of the more ambitious efforts of his 
early years. - œ y 
‘Towards these isolated works of Mr. Blackwall and 
Mr. Westring the minds of Arachnologists in more than 
one quarter appear soon to have been directed, with a 
view to bring thelr parallel lines together. Dr. T. Thorell 
—of the University of Upsala—a countryman and per- 
sonal friend ‘of Mr. Westring, and an ‘accomplished 
scholar, was the first to move publicly in it : and bringing 
great ability and,clearness of head to bear upon the sub- 
ject, designed an almost exhaustive work on “ European 
Spiders.” Of this work, and under that titleswas published 
in 1869-70,}Part I. with the special title of “Review of 
the European Genera of Spiders, preceded by some 
Observations on Zoological Nomenclature.” This por- 
tion of the proposed work appeared in the “Nova Acta 
Regie Societatis Scientiarum Upsaliensis,” ser. iii. vol. vii 
Fasc. i et ii ; but owing to someeunforeseen difficulty, 
and unfortunately for the external continuity of the two 
portions of the work, the second part, intended to treat 
upon the more special division of the subject, was 
published in 1870-73 as a separate work in a different 
form and with an independent title, being that given at 
the head of this notice, ‘viz, “Remarkg on Synonyms of 
European Spiders ;” this is, however, as may be at once 
‘seen drom the respective introductions to the two, al- 
though the title of the second does not allude fo it, really 
Past II. of the originally designed work, “On European 
Spiders.” It ıs thus evident that though the present 
notice is upon the secand work, it could not be adequately 
considered without first remarking briefly upon the one 
which 
Dr. Thorell’s stated object (“ European Spiders,” p. 1) 
being to fix the nomenclature of the spiders described in 
the works of Blackwall and Westring, it was obviously 
necessary first to decide upon the genera recognised by 
them, and by those authors also to whom they refer ; and 
for both this and the subsequent determination of the 
specific name to which each spider was entitled, it was, 
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above all, important to lay down the rules bg which the 
author proposed to be guided in his decision en pen 
plexed and conflicting synonyms. It is no part of the 
abject-of this noticetto criticise the rales thus laid down 
in Part I. pp. 3--18%of Dr. Thorell’s work ; suffice it to 
say that they are substantially those laid down by a com- 
mittee of the British Association, Ann. N, H. 1, vol. xi. 
P. 239 ef seq: Their general reasonableness is obvious, 
though in many cases their rigorous enforcement would 
savour of pedantry and lead to undesirable results, 
Another feature in Part I. of “European Spiders,” that is 
the list of works upon Arachnology; with the name of the 
author and date of publication, is a useful and important 
one, and cannot fail materially to assist the general 
student as well as anyone desiring to test the.justice of 
the anthor’s decisions. This list is considerably. enlarged 
in the portion of theswork pow ugder consideration, 
pp. 584—589- ° 
Coming then thus to Dr. “Thorell’s “ Remarks on 
Synonyms of European Spiders,” we soon observe that 
whatever the difficulties may bave been which beset the 
determination of the generic synonyms in Part I. , these 
difficulties must have been immensely increased when the 
specific nomenclature came r0 > be decided. The task was 
not merely to ascertain and fix the names of those species 
common to Blackwall and Westring, Rut those of all the 
authors quoted by them as synonymous, with their 
species, together with the names of many other species 
into the bargain, such as those which have been subse- 
quently described by E. Ohlert (“ Die Araneciden oder 
Echten Spmnen der Provins Preussen,” 1867), A. Menge 
“ (Preussiche Spinnen,” 1866—1872, not yet complete), 
and other authors, This laborious task Dr. Thorel 
has executed with exceeding care and minuteness of 
investigation ; his plan has been first to [take, by way 
“of text, the ies describec by Mr. Westring, as being, 
with only four exceptions out of 308, known to him- 
self from examination of tke type specimens; then to 
fletermine by strict and careful comparison of figures and 
descriptions what species described by other authors ap- 
to be more or less certainly identical with those 
of Westring ; and then which of these had priority in 
regard to time of Bublication, the date of publication 
being in each case placed in “immediate conjunction with 
the names of the spider and author, and the usual refer- 
ence to the name of the publication or where published. 
Some idea of the labour of comparison and discrimina- 
tion of descriptions and figures may be obtained by the 
fact of the numbe® of synonyms given of a single species, 
being in some instances as many as twenty-two. | Each 
of these would form the subject of a’ separate investiga- 
tion, independently of those, often numerous, synonyms 
quoted by each author cited, and which would frequently 
haye to be investigated in a similar manner; and after 
all, when the frequent meagreness of descriptions and 
badness of figures are considered, it will be evident that 
the determination of synonyms must, without types of 
the species described for examination, be often little more 
than approximate guess-work ; in fact it is not too much 
to say that the greatest care and pains bestowed upon 
figures and descriptions alone would give bur very unsa- 
tisfactory results, k 
In the present instance Dr. Thorell has had the advan- 








tage (fully acknowledged in his work) of being able to 
examine and compare, not only the, types (as before ob- 
served) of all but four of Westring’s species, but also, with 
them, a very large proportion (nearly 250 out of 304) of 
those described by Mr. Blackwall, and many more de- 
scribed by other authors quoted in the “ Synonyms.” 


-Wıth these undeniable advantages the various considera- 


tions entering into each question of synonymic identity or 
distinction art detailed in a manner at once full and yet 
terse ; and wherever a doubt has aly rested it is never 
slurred over or disguised. 

It would be in vain-to select apesial examples in proof 
of this; the details which follow the list of synonyms 
appended to each species, are, in almost every instance, 
of this thorough and honest character, 

The first section’of the work being occupied with the 
spiders described by Westring, forms by far the largest 
portion of the whole—pp. 1—407 ; for the complete deter- 
mination of all the synonyms involved in this section of 
necessity cleared off a very lamge number of the species 
described by Mr. Blackwall, The consideration of the 
remainder of these forms section ii, and occupies pp. 
414—470, This part ends with an exceedingly useful 
“List of the Spiders descgibed and figured in Mr. Black- 
walls ‘History of the Spiders of Great Britain and 
Ireland, together with a statement of the names believed 
to belong to each of them, the year in which the assumed 
specific name was published, and the work in which this 
publication took place ; or instead of these last-mentioned 
particulars, a reference to the place in the present work 
where the species may have been more fully treated of.” 
In this list, those species, about 67 in number, of which 
Dr. Thorell*has not himself seen types, are marked 
with an asterisk. Section ui. contams “ Synonymic 
remarks on some of* the Spiders includtd in Simon’s 
Catalogue Synonymique des Aranéides d'Europe.” For 
reasons given in the introduction to this section, Dr, 
Thorell’s remarks ,are confined t8 a small number of the 
species contained in Mr. Simon’s Catalogue ; in fact this 
catalogue, being a mere list of nåmes, is used only as 
indicating fsome European species of general interest 
not contained in either Mr. Blackwall’s or Westring’s 
works. 

Ina Work of the nature of that now under consideration, 
and occupying nearly three years in its appearance, it was 
inevitable that some errors should get in, as well as that 
modifications and additions should be necessitated in con- 
sequence of extended research and more accurate infor- 
mation obtained during that time ; these, under the head 
of “Additions and Corrections,” occupy pp. 544—582 ; 
and the remainder of the volume, pp. 582—607, is taken 
up with additions and corrections to that portion of the 
original design (mentioned at first), entitled, “On Euro- 
pean Spiders, Part I.” This is a very important, as well 
as interesting, ale to the whole, containing, as it does 
some further observations on nomenclature, with a disqui- 
sition on the present state of the question as to the exact 
functional use of the palpal organs of the male spider. Some 
remarks are also made upon the fourth pair of spinners, 
or inframammillary organ, discovered by Mr. Blackwall 
many years ago, and ascertained to be correlated (in the 
female spider only) with a peculiar comb-like row of 
bristles—calamistram—on the metatarsi of the fourth pair 
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of legs. Dr, Thorell appears somewhat to doubt Mr. 
Blackwall’s position, that this organ is in all-cases a true 
spinning apparatus ; the better opinion’ would appear to 
be that it is so.- 
The work ends with some very valuable remarks on 
.the general classification of the Araneldea, or (as Dr. 
Thorell, with good reason, prefers to call the order of 
spiders) Aranes, pp. 597—607. Within, this compass 
some recent wotks and suggestions on the systematic 
classification of spiders by Dr. Ludwig Koch, Rev. D. P. 
Cambridge, Anton Ausserer, and others are reviewed and 
criticised ; the conclusion come to:being that the new and 
highly remarkable forms brought to our knowledge by the 
researches of later years shows more than ever “that a 
fully satisfactory classification of the order of spiders is a 
thing not soon to be expected, and that a by no means in- 
considerable number of forms cannot without great uncer- 
tainty, even if at all, be included under the hitherto 
received families and higher groups.” Undoubtedly, 
towards this satisfactory ification, by whomsoever it 
may be finally effected, Dt, Thorell has dane good work 
in the volume on “European Spiders,” and that on their 
“Synonyms.” The systematiser hardly exists yet who 
could say with truth that he Mad risen from a perusal of 
these volumes without considerable alteration, or, ag least, 
modification, of his own previous views on the subject. 
With so much to commend, in the work under review, 
it may perhaps appear invidious to notice what seem, 
to be a defect, at least in point of form, In ths 
course of the minute and extensive investigation of 
specimens, descriptions, and figures necessary to arrive at 
a satisfactory determination of obscure synenyma, species 
here and there appeared to be new to Science, and‘others 
to require separation (under other mames, and with a fresh 
description) from those with which they had before been 
confounded ; these new and separate species Dr. Thorell 
has described in extanded notes, ## Joco, in a smaller 
type, thus marring the continuity, and breaking in upon 
the expressed design ef the work. Would not these de- 
scriptions have come in better, and have been more useful 
for study and reference, had they formed an appendix to 
the work? 
Another defect (though its rectification nfight¢perhaps 
be said to havg been a departure from the strict de 
sign of the work) appears to be that Dr. Thorell does 
not include in his volume a// the spiders at present known 
to be indigenous to Eyrope; it details those described by 
Westring and Blackwall, with some others given in M. 
Simon’s catalogue, as well as, incidentally, many more 
described by other authors ; but still it leaves unnoticed 
other described species. It would have given the work a 
great additional value had there been a general list of all 
the (at that present time recorded) spiders of Europe in 
systematic order, or, at least, a supplementary one of all 
those species mentioned or detailed throughout the work, 
in addition to those of Blackwall and Westring. This is, 
however, as before hinted, rather a criticism upon the 
design than the execution of the work, though it seems to 
- be invited by the authors having so far departed from his 
“own original design as to include descriptions of new 
species, as well as notices of othera besides those included 
in “ Aranes Suecices,” “ Spiders of Great Britain and Ire- 
land,” and tho “ Catalogue Synonymique.” 


It woul be scarcely proper to conclude this notice of a 
scientific work written by a native of Sweden, without a 
remark upon its being written in English, and a well- 
deserved compliment upon the exqteding clearness and 
terseness of thostyle, and its generally happy accuracy 
of expression. 

Dr. Thorell’s own opinion—expressed jp amote to page 
583—and in which most English-writing naturalists will pro- 
bably acquiesce—is that English will one day become the 
‘common scientific language of the world, not only because 
it “is far more widely diffused over every part of the earth 
than any other culture-language, and that already two of 
the greatest nations publish in it the results of their scien- 
tific labours, but because English, on account of its simple 
grammar, and as combining]in nearly the same degree 
Teutonic and Romanic elements, is by most Europeans 
more easily acqifred than any other language.” The 
opinion, however (given in the same note Ż c), in Tegard 
to works written in little-understood languages, such as 
Russian, Polish, Bohemian, Finnish, or Magyar, will hardly 
be endorsed. Dr. Thorell would exclude works written 
in these or sach like languages, from equal scientific 
weight with others writtem in French, English, German 
&c., £4, he would not apply to the former the rules, as to 
priority, applied to these latter. Now, however grateful it 
would be to Western naturalists to have all works on 
Natural Science published in languages with which they 
are ordinarily more or less familiar, yet it would be rather 
too hard upon other nations, to whom the love of natural 
histqry has come sooner than a general philological cul- 
ture, to be excluded from equal scientific rights with their 
more advanced brethren in the West. If would seem 
quite as just, if not more so, that if a penalty is to be 
paid for ignorance of foreign tongues, it should fall rather 
upon those who, with whatever trouble and inconvenience, 
certainly might become acquainted with woss on Science 
in any language, than upon those who, preferring to write 
in that tongue in which they can undoubtedly think most 
clearly and best express their thoughts, give the results of 
their scientific labours in the vernacular. By all means 
let us bave, if possible, a common scientific language, but 
meantime, If it be so, we must put yp with the occasional 
annoyance of finding that a genus or species which we 
had fondly imagined we were the first to describe, had 
already, perhaps long, been well described, and possibly 
figured, in some unheard-of work written in an outlandish 
tongue not understood of the Western Scientific World. 
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. OUR BOOK SHELF | 
A History of the Birds of Europe. Parts 18, 19, 20. 
By H. E. Dresser, ES. &c. (Published by the 


Author at 11, Hanover Square.) 
THIS fine work continues to appear with commendable 


regularity every month, and keeps up its high character 
both for as of information and pean? illustration, 
In the numbers now noticed are ighly artistic 
plates, such as those which represent the ite-shoul- 


dered and Imperial the Great Black-headed Gull, 
the Common eat the White Stork, and the Great 
Bustard, which each form a perfect picture. We find full 
but not too lengthy articles on all these, as well as on 
the Black Grouse, the Curlew, and many smaller birds, 
An and dificult European is adopted, in the more characteristic 

genera, of giving a list of all the 
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known species, with notes of their distinguishing 
ters and geographical distribution. One of the most rare 
and interesting specjes figured (in Part 20) is the Teydean 
Chaffinch, a bird of @ blue colour, and which is confined 
to the upper limits of the pine forests of the Peak of 
Teneriffe, and to the desolaze plains above them, feedi 
on the seeds of the Retanca (a broom-like plant) and the 
Adenocarpus fmankenotdes, which characterise those re- 
gions, as well as on the seeds of Prans canariensis. 
ARW., 


Lehrbuch der Physik, von Dr, Paul Reis (Dritte Lle- 

ferung)} Leipzig: 1873% 
'TuIs forms the concluding of Dr. Reis’s useful hand- 
book of Physics, The subject of physiological optics is 
continued, followed by a iption of optical instru- 
ments and the laws of the interference and polarisation of 
light. Heat is treated in the next but y so fully 
nor so well as light ; rafiant heat, tor example, occupying 
less prominence than it deserves. Considerable space is 
devoted to the explanation of machines for the conversion 
of heat into motive power: thus we have some of the 
various forms of steam-engine described, together with a 
full account of Ericson’s heat-engine and oirs gas- 
engine. Magnetism follows heat, and then we come to 
static and dynamic electricity and the practical applica- 
tion of electricity. The book closes with a few chapters 
devoted to the physics of the heavens, or in other words 
a brief sketch of popular astronomy and meteorology. The 
principal defect of this handbook is th® want of sufficient 
woodcuts to illustrate the ap referred to. The 
whole work exhibits the cteristic solidity and 
thoroughness of the German race, and is a marked con- 
trast to some of the recent French popular text-books on 
Science, the profuse and beautiful Wustrations in which 
almost supplant the letterpress. Let us flatyjer ourselves 
that in our*nation these complementary races inter- 
mingle. 









LETTERS TO THE EINTOR 


[The Editer docs not held himself responsible for opistions expressed 
by Ais correspondents, Ne notice is tahen of anonymous 
comsmruricatrens. | 

Tyndall and Forbes 


Ir will probably be considered necessary that Dr. Tyndall’s 
pamphlet, * which first ap as an arucle m the Contemporary 
R be answered af length. That, however, cannot be 
deaded for some time, as several of those concerned are abroad ; 
but it may be well to let Dr. Tyndall know at once that there 
is no difficulty whatever in answerng him, and that the answer 
will not lose force or point by a hule delay, In the meantime I 
hope you will give me space to bnefly nonce a few of the more 
obvious inconmstencies of Dr. Tyadall’s article, 

i. Dr T 1s astonished that the “blameless advent” of 
his “innocent” “ nfodest’ “ unpretending ” volume should be 
looked upon as reiterating charges made against Forbes, An 
extract or two will settle this t ° 

Se eed ere ere 

ractical s a -sarveyor, he wi now as 
the anase of glicalai t ¥ 

‘* Professor Forbes, when he began his investigations, was 
acquainted with the labours of Rendu. In his earsiest works 
apon the Alps he refers to those labours in terms of flattering 
recognition, But though as a matter of fact Rendu’s ideas were 
thee to prompt him, ıt would be too much to say that he needed 
adel deri - 

Put two passages into straghtforward English, instead 
of Dr. Tyndall’s favounte style of insinuation, and they amount 
to this: that Forbes, having the accomplishments of a land- 
surveyor, and being acquainted with uws work, put this and 
that together and appropriated the discovery. 

b. Forbes had, mn 1 minutely informed Dr. Tyndall of 
the nature and amount of his knowledgo of Rendu in 2842, It 
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is not too much to say that Dr. Trall a sentences uoted above 
is utterly inconsistent with the plain statement of Forbes, and 
soim a serious personal charge t the latter. 

c. À similar serious charge is made, when Dr. Tyndall, know- 
ing that Forbes amerted that it was at his suggestion that 

em a. theodolite or a fixed o and that this had 
never 


the Mer de * and that ‘‘we are now on the point of seeing 
such instruments ced almost simultaneously by M. Agasnx 
on the glacier of the Unteraar, and by Prof. F on the Mer 


de Glace.’ 
a Dr T tells us that his work was originally com- 
alr irom hedgers tin Wiha incidenta of tho past 
” (de. his with Forbes) caused him to deviate 
Fom thls Intention. Have boys so altered since 1859 that such 
controversy has now become suiteble for them when supplied in 
oe Wat aa E e A eatreapond 
What I said wi erence to un: i ~ 
enca of Forbes was. mld wiihoat küy specs] relerence ti Dr. 
Tyndall It was simply my excuse to the reader for the very 
meagre use I had made of so extensive and valuable a collec- 
tion. ` 


Bat, even in this matter Dr. TyadalPs inconsistency fs patent. 
He says that, ing for peace, he abstained from answering 
Forbes, not from inability to do so, but to avoid making Science 
the arena of controversy, Yet, in the same breath, he 
not only complains of my not publishing certam letters which he 
contain against himself Dat (ca $5 below) 
acting from it of animosity | | 
4. Rr. Tyndall’s answer to one of Forbes’ 1s certainly 
to some extent plausible, I can say no more till I have an op- 
portunity of Renda, for it is quite obvious that it is 
by proper selection of portions of so vaguely-wnitten a 
k to make him appear to say anything one chooses, 
Dr. Tyndall’s answer to the other charge is so obviously in- 
sufficient that I need not deal with it here. 
But more than this :—rf ever-so-complets defence of himself 
on one or two points 1s any reply to the overwhelming pamphlet 
of Forbes, every line of which in its calm trothfulness calls for 


ie Tyndall refers to f between us, and 
» Dr.T, ers to former controversy us, an 
ion? intervifw. Why Dr. 


personal 
T should before the ch matters as a private 
E 


holding me up to scom 
as the breaker of a solemn truce, | alt to see. Ineed 
scarcely say that no one in his senses ould enter into an agree- 
ment never in future to differ from another, nor to point oat in 
lus writi calculated to malad, But or emip 
and other which I need not ate, are all so many halt- 
mysterious insinuations (of the Tyndall kind) against me, and all 
tend towards the same implied accusations. 

|. . the fire was not extinct: the anger of former com- 
bats, whth I°thought spent, was soll potential, and my litte 
book was but the finger which pulled the trigger of an aleady 
loaded id : 

I be obliged by Dr. Tyndall’s poinung out to me a single 
apren. iA U past of Forbes Life which was wratten Dy 
me, which 1s calculated to give him the slightest offence :—with 
the one exception of a letter from F which was spectilly 
wnitten for publication; and which, for Forbes’ own sake, I 
would rather not have published. 

No doubt he may be annoyed by my saying that little hay 
since been added to the observations made by Forbes on glaciers, 
This is a matter of opinion. I do not think that Dr. lyndall 
has made any addition of consequence to our knowledge of 
glaciers, and epee belief by many of the very 
highesc authoriues, t this 15 no r. Tyndall. 

6. When I saw the ‘forms of Water, &c.,” I added a brief 
and excessively temperate statement to what I had already 
written, and I republished Forbes’ own defence of him-elf against 
Tyndall and Was 1 not bound todo something, and 


” whatever that may 
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errors in Dr. Tyndale po 
ranks of those who, j 
posed upon by a popular 


Sedley Taylor, are not to be im» 
tation—-but venture to think for 
themselves and to give the public the benefit of the result. 

8. Oppoitunittes for public warning have never bean 
wanting, but now they are so numerous that a long essy would 
be requisite to do justice to them all. ° 

tin the meantime, as an example or two, I may call attention 
to the way in which Sir Charles Wheatstone, and, (by implica- 
tion) Sir William Thomson, and others, some of w splendid 


scientific labours have had the misfortune to become profitable 
ina sense, aro treated in Dr. Tyndall’s ‘’ Lectures 
on t,” just published. The contrast between the utter con- 


tempt for money shown by their censor, and the (implied) 
opposite which is condemned as unworthy of scientific men, is 
brought out with all the flow of word-painting and righteous in- 

on which.Dr. Tyndall so abundantly possesses. Besides, 
the monstrous doctrine 1s Inculcated that men who devote thom- 
selves to practical applications are men incapable of original re- 


search, : 

9. oat to conclude for the present, I would simply call atten- 
tion to the following which comes from an author who 
in the same work treats of the ive merits of such giants as 
Young and Fresnel. What dence can one have in the ac- 
curacy of any statement on a scientific matter made by the author 
of it? m f 

‘ And here we may devote a moment to a question which has 
often been the subject of public discussion—whether, namely, 
a rainbow which spans a tranquil sheet of water is ever seen 
reflected in the water? S you cut an arch out of paste- 
board, of the ap t width of rainbow, and paint appn it 


spanning still 
water, would, if not too distant, undoubtedly be seen reflected 


e rays effective in the a 
direction by the angle of 41°. 
which are scattered from the drops npon the 
along with them the 
hence, though the cloud on which the bow is painted 
reflected. from the water, we can have ng reflechon of the bow 
ityelf.””—~" Lectures on Light,” p. 25. 

If Dr. Tyndall, with the assistance of his scientific advisers, 
fails to see the justice of my remark on this passage, perhaps 


ou will permit me to it the text of a little essay in a 
Litre num A - i 

T have all'along sid, d still say, that I cordially recognise 
the services of Dr. in pop ing certan perts of 


Science But his readers must be cautioned against accepting 

as correct great parts of what he has written. Itis ted to 

few men to do this useful work without thereby losing 

thelr claim to scientific authority, Dr. Tyndall bas, in fact, 

hus scientific anthonty by deservedly winning*distinc- 

tlon m the field. One learns too lete that he cannot 
“make the of both worlds” 

I would request Dr. Tyndall for his own sake, not for mine, 
should he favour me witha reply, not to pick out one or two iso- 
lated passages of a letter, which absence from books may possibly 
have rendered slightly inaccurate—-but to answer me, as he has 
not answered Forbes, in the fall spirit carte ntir pazis] 


letter. P. G. TAIT 
St. Andrews, Ang. 20 i 


W. 8. J. on Hegel 


+ I RESPECTFULLY admission, into an early number of 
Narur, for an exp word or two, in reference to 
W, S. Js review of my poor book on Law, &c., in the valuable 


named, for 1873. 
ay Dia of the said little book as 


Pow. S. Js ' 
‘agree Hegel 


“a ion of Hegel's 
tation. the differential calculus.” 

to say against either gravitation as a fact, or the 
ferential us as an esteblished method of mdubitable scien- 
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works ; and to join the too thin | opinions, To'this I strictly confine myself, and this goes much 


deeper than the reader may, at first, think. 
Law, whatever is by W. S.F., 
difficulty of Hegel's dialectic ; and e italicising of this 
word, together with emy own intelectual” deficiences, may be 
respectfully offered in explanation of as much. W. S. J. here, 
then, is evidently misintelligent himself, and, accordingly, only 
speaks so as to induce misintelligence in others N ess, 
it is worth saying that'the reader may or may not gain from the 
particularity of satire in W. S. J.’s hands—so keen is it that it 
cows, and, so kmdly that it disconcerts. 


only éhe old 


; and when it is sald ‘‘ What is called infinitely Atte 1s 


“only qualitative, and is neither Little nor great, nor quantitative 


at all,” he at once squelches all by Rn ‘on the contrary l” 
Now all this contergneg matter comes directly, not from Hegel, 
but from Newton; for the former, quoting from the latter, 
says t— 
“ These (N.'s increments and decrements) are not to be taken 
7 7 Such 
were not themselves moments, but magnitud 
moments ; what isto be understood, rather, is the pri 
(elements) of finite mitude:” that is, p 
is concerned Hes “in that In which the quantum has disap 
as quantum, and there remains the relanon only as q 
relation of quantty.” 
concerns comes is naively ing. We have not had 
to wait m their regard (as W. S. J. seems to think) for the ın- 
formation of “Chambers Handbook.” The astronomers of 
the last century, as it appears, were able to: speak better than 
even the “ Handbook.” Comets that return, they say, though 
after a great many years, travel in ellipses of enormous ares ; 
wheress those that do not retum may describe perabolas or 
hyperboles, Sueh is the opinion of Science yet, though it may 
talk of many other explanations of non-return, as dissipation, in. 
terception, &c. This, 1 say, 1s how Science looks yet; but W. S.J., 
for his part, is under the belief that Science has actually wi 
its ken comets that (so to speak) reoodee in hyperbolas, as well as 
others that revolve én ellipses. (Pomtively such seems his ides, 
Now, Hegel is never once at fault here—in hiseown way, I 
mean ; for whether in ellipse, in parabola, or hyperbola, Hegel’s 
assignation of the moment of mngularity to the comet is, on his 
own principles, justifiable. May not a non-returning comet, 
too, be attributed to that cy which is, and must be, 
inherent in externality as externality? On the whole, ıt may be 
well for us all to let comets alone yet. Out greatest uring ai- 
thority can only philosophise them into gtone-rattles w the 
son (for his amusement?) whirls about his head. 
One has only to connder these and others the like—the 
iwite Little gibes, not forgotten, about a secret in two volumes 
a secret in fifteen &c.—to perceive that what we have 
here is only once blind rush of prejudice from its usual 
dark corner of ve ignorance—an ignoiance which it will 
Ree i and Bot (erotig study) convert into the light of day. 
ere is that approbative allusion to Mr. Smith, too; W. S. J. 
will Tet be ahamed of tiiat s 
On whole, however, I hope I have not spoken disrespect- 
fully. fof I cannot fancy who Wo. | may be. He talks of 
Jaw and logic, and is ly a lawyer ; he certainly has a pro- 
foundscontempt for “ Hegel and his satellite Stirling ;” bat were 
he (what his initials may -mdicate) ‘the emment Jaggers” 
himssif, T cannot; whateger his power of radice, admire his 
Or 


July 28 


J. HUTCHISON STIRLING 


' Lakes with two Ontfalls 


In NATURE, Ang. Ih a per under this. concludes 
thus :-—-‘‘ Colonel rge wood, who is, I presume, the 
same as the former active correspondent about this subject, 
vimted this lake (Lesjeskaugen) last summer, as a trom 
the entry of his name in the day booka. “I am not aware that he 


„bas since published any opmion, but the lake seems, so far as I 


to support his view of the matter.—W. Stanley 
I sent an account of my visit to Lesjeskaugen Lako 


ferat? 
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to the Geological Magazine in Jal Giles that any particular lake named at random should poses this 


re 
nate as to meet with acceptance the editor, The following’ 


The river Rauma, st the western which gives its name 
to Romsdal, is the aatra? outlet. The outlet to the river Logen, 
at the eastern end, ls entirely criscia. Tho water- 
between R and the Dovre Feld, is an ancient mdgo of 


3 


A notice in NATURE, of a new 
quotes these words of his: “The northern and north-western 
portions of the so-called “Victoria Nyana’ must be divided into 
three ind broads or lakes . . . ae order to account for 
_ the three ents, withm a little more amarante 

then, the great traveller adopts dictum, 

I fn ed this dictum in the 
m, July 4, 1863, wher late lamented Capt. Speke, 
in his “Sketch Map,” gave four outlets to Lake Victoria Ny- 
anza, threes on ‘native information ;” and in the AskeAares, 
Joly 45; Taid, y thini tiat tbe nativa informaijon will prove 
to He GEORGE GREENWOOD 

Brookwood Park, Alresford, Aug. 15 


As Prof. Jevons bas tevived the of the existence of 
lakes more than ons I would invite the at- 
tention of ie agree rhat Be aie tie Gee. 

f i ough on a in the neighbour- 
hood of the pE write. 

On the high and very broken ground between the old moun- 
tain road from Dolgelly to Tecwyn (which runs at the foot of 
Cader Idits) and the south shore of the estuary of the Mawd- 
dach is a watershed, which vates streams flowmg directly into 
the estuary by Capel Arthog others which, after joining the 
stream that descends fom Liya y Gader in the imme- 
diately under the summit of Cader Idris, find their way into the 
Satang poma tires miles higtier o On this watershed Hes a 
lake t half-a-mile long, Llyn Creigenen, which occu- 
pies a rock basin with two lipe at exactly the same level, ono at 
its western, the other at ite eastern Gs Hie wenera 
op aama stream igues which wae at one part 

its course forms one of the tranches of the Falls of Arthog, 
well known to visiters at Barmouth. By the eastern lip also, a 
stream, diminutive, it is true (at any rate in the summer 
months), but sill quite distinct, issues and descends into g boggy 
tract, along which it wanders for some two miles, until it joms 
the stream before mentioned from Llyn y Gader. These facts 
are distinctly recorded on the Ordnance map, and I havé fre- 

uently verified them myself and pointed them out to others,” I 
think thera can be no doubt bat that in this instanco both of the 
outlets are wa/wra/, and that a stream must leue from one if a 
stream issues from the other, at any mie at tho ordinary level of 
the water inthe leke, It is perkaps, impossible to sy that both 
outlets are permanent in that serdar sense which Prof, Jevons 
seems to attribute to the as circumstances are y con- 
celvable under which the flow through the smaller easterly outlet 
might ceese; but at any rate for many years, supposing the 
average supply of water to the lake to remain the samo, and no 
artifical barrier to be erected, the two streams will continue to 
issue from the lake at ali seasons 

Prof. Jevons remarks that ‘‘ on @ priori 
unlikely that there should exist any 
fow,” 


ds it seems very 
two distnct ont- 
I would reply that, while it is undoubtedly improbable 


* 





characteristic, it can hardly be regarded as d Arvori very unlikely 
that among all the lakes on the earth’s there should be 
found here and there one with more than a single outlet. At 
any rate, I would recommend an who is sceptical in the 
matter to visit Llyn which is but an easy hour's walk 
from the Station on the railway between Barmouth June- 
tlon and Do Jo S Ropert B. HAYWARD 
Capel og, 


Cranes in the Gardens of the Zoological Society 
of London 


IN NATURE of June 26 (antes, p. 164), Mr. W. A. Forbes 

ints out an error in the report of the meeting of the Zoological 

for June 15, in a statement that no example of Grus vigie 

chen) had been brought to Europe previously to 

those lately received by that Soclety. Instead of “ Europe” the 

word “England” should have stood in the paragraph in 
question, which would then have been correct. 

It is quite true (as stated by Mr. Forbes) that the collection of 
living cranes in the Gardens of the Zoological Society of 
Amsterdam is the finest in the world. At the same time the 
series of these birds in the Regent's Park is also at the present 
moment Tery nearly perfect, embra as it does, exemples of 

y recognised with the exception of Grus 
and G. manac. 
Of the former of these the Society once possessed a living 
specimen, but the rare G. soyacka of Japan has, I believe, never 
yet reached Europe alive. 

The followmg is a hst of the Zoological Society's present 
series Of the Gruidæ :—2 Common Cranes (Grus cinerea), 1 Brown 
Crane (G. canadensis), 2 White-necked Cranes (G. Jencatichen), 
1 Sarus Crane (G. wate), I Australian Crane (G.anstrala- 
siana), 1 White American Crane (G. americana), 1 Mantchorian 
Crane (G.montignesta), 2 Wattled Cranes (G. carunculata), 
1 Balearic Crowned Crane (Balearica nina), 4 Cape crowned 
Cranes (B. regulorum), 3 Demoiselle Cranes (Arthropodes virge). 

August 27 PLS 
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Colour of Lightning 
I SHOULD be much olfliged to any of your redders who would 
me any information as to ‘the cause of the colour of 
hinmg. 

In one of two storms which passed over here yesterde 
evening the hgh was decided! Bink ta int; later in the 
night it had its normal w or blulsh colour, 

Odrey, Aug. 25 M. GEORGE FORDHAM 


Harmonic Causation and Harmonic Echoes 


IN reference to the question of ‘‘ Harmonic Echoes,” allow 
me to to those who may have the opportunity of ob- 
servation, how destrable it is that these echo-tones should be 
investigated in a manner to determine whether they are truly 
harmonic or not. There would be no difficulty in testing the 
sounds given in response to the notes of a closed -pipe and 
an open one, or the notes of representative musical fostur 
clarionet and flute. It might be found? that the echo at B 
bury Park would give the octave always, irrespective of the 

cular instrament provoking it; or, on the other hand, that 





fragmental tone consequent 
on the ing up of the wave of the fundamental or ground- 
tone, by “ ers ahead.” 

Now that we are called upon to recognise several varieties or 
ee ee In Scien 
came ioia genera aprenent use o. term ‘‘ har- 
monic.” Is it to be applied mdrierently to ‘‘over-tones,” other- 
wise ‘‘partial-tones,” to ‘combination-tohes,” to “ concussions 
tones,” ariaing from the violence of the shock of sound-wares in 
colhaon, to * ental-tones” produced out of the ware of 
the ground-tone en by obstacles encountered in its 
course or in reflection, to ‘‘echo-tones” which may be 
affiliated to either variety? It seems to me that we risk much 
confusion unless ‘‘harmonic” is restricted to its earlier usage, 
and applied solely to the ‘‘ harmonic senes,”—~the tones which 
aro the direct offshoots of the fundamental. These tones have 
but one order of succession, and will bear no interpolation: tha 
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is three times; the fifteenth, or double octave, four times ; the 
seventeenth, five thmes, and so ov, always an acceleratian by 
uniform additi In the examples taken from the compilation 
of Dr. Brewer, the echo-tones go all law of harmonic 
progression, and must be accounted for as belonging to other 
classes of tones, if the data can be relied upon, seeing that some 
instances are as to authority, and others are beyond 
bury Park instance may be taken as roved ; 
it is simple, and attested by living authority. Who vouch 
for the other instances as evidence? The qoestion is not ppt to 
cavil, but because af the dubiousness of the by th 

several recorders of the vuln for an scare 


hae os of tical in th 
usical peop presen to ci eo 
matters are g E e considers 


himself competent to on“ 
deluslveness of this would 
readily than by men who are auily Gaeees 
estimating mmute relations of the in - 
nated “pitch.” Notwithstanding lo eapetienė and dally prac: 
tice, no sooner does any aan ane 

than they hesitate to depend on ent slone, but resort to 
comparison with some fixed ascertained, and by 
this means prove themselves to be frequently at fault when least 
expecting it. Harmonic sounds are difficult to judge eee 


at wide intervals, are frequently sharp, and if 
morala to be decerved eE 
d-tones. deste y mas, (Er a of EG a 
ewn, and where it exists, 


idoa to menal tens, Rad To 
which geometry bears to dra and to paini In 
rare instances only are the are img an fo aig. Ta 
P on, and frequently the possession of one power seems to 
ee cee Some men are gifted in this 
1espect, and will tell you the pitchnote of a button, or a pencil, 
or a pm, as accurately as they will the-notes of a song; or will 
discriminate, without hesitation, every note in a series of com- 
plicated chords with a skill almost as sure as mstinct 

Professor Tyndall introduced the term ‘‘over-tones” in con- 
pechen witi “harmonic ;” more recently, Ana Mer ai 


incongruous in the idea ‘of 
plete whilst ssl empont ond 


more express! 
The dasation. of saan force, in which probably lies the 


explananon of the echo, came before mea few days 
sinco in experiments made to ernie if the wary 
unsteadiness common to stopped pipes h-cat mouths, 


Many variations were made without useful ta. On with- 
drawing to some few yards distance from the pipe into a recessed 
doorway, it was observable that the fundamental tene com- 
pletely vanished, and the first harmonic, the twelfth, came 
into prominence mfstead of it, although you had only to’ step a 
yard forward to become again aware of the continued co-exist- 


ence of the fundamental. On comparing this twelfth - 
with a corresponding note in the scale of the s itch of 
the organ, it was found to be decidedly too sharp, and thus the 
real cause of the waviness of tone was , thereby saving 


many experuments in a false direction, 

Several works now give elaborate analyses of harmonic 
tones; Mr. Sedley Taylors “Sound and Music” ts the 
last most useful addition, and supplies much prerioraly Want- 
ing. In no work, however, do we meet with any def 
nite statement as to the canmilon of harmonic tones; 


yet 
it seems for the fall und of their nature 
and of the relation th Ye ee prod tbe ek 
them that the mode o should not be 


unheeded. Tho conclusion der derlved my own investigati 

is that the harmonics of musical instruments have thee orig 
solely in the serpiws energy of the generating force over and 
above that necessary to produce the fundamental tons; this 
superabundant vigour its outlet ia accessory vibrations, 
and the harmonics are the escape valves for securing to the fun- 
damental tone freedom from fluctuations to which otherwise it 
would succumb. When the force is inadequate to 
waken the ground-tone of an organ pipe it settles down into the 
pa ge ene se ra eer may be consi- 
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jongte'to ite work, 


only becomes harmonic because it short of the funda- 


mental after which it is striving, Except in this tion we 
shoukl regard it as ground-tone. When & os wo, 
the harmonics themselves through cess of energy 
to the lete i cf the fondamental amd ther aro staee 


to the ted pitch of the ppe, Harmonic tones when thus - 
prod independently have considerably more iptensity than - 
the normal tones of of corresponding p&ch. In all the. 
archera] wind tnsermuents. lt is ths high dotes that require 

„Tind force for tlieir production ; B the clarlonrt alone dif- 
ers as respects a certain range of reverso 
H the cise, Hie foros being lem for the lower 

eee A 


account for the 
previously described 
tones, and'‘thet 


“octavo echo” in 
heard alone ; still {t wo SE oe ib Ge manner 
ed, “That the voice was retmned from a plantation 
‘across A ” gives intimation Or arama ieee 
the loss of the fundamental tone in the of the valley ; 
that ‘the original sound required to be Solel oe hae? 
is an additional agsnrance o the presence of. Harmonie vigour-in 
the vocal tone. 
A remarkable instance of eclo freaks within my own 
ence is well timed to be spoken of here. At the bottom my 
there is a meadow, then a double row of houses with a 
h railway embankpent at the end, and a wall msing beyond 
that. Abot two Hohn ago, whilst looking over the meadow 
at the clouds of sunset, the sound of a band in the distance came 
upon me, and, following, the sound of oe 
more demonstrative band mani opposite direcion, giring 
diction of hornble discord. S to sy, e 
bandsewere playing most noticeably different 


there was no ct ; re Glad aeons i T pack eale 
accompani of the other, and there wasa cham in 
the that the music should come to a natural 
end. Knowing the first band was echo-music, there was at 


once a singularity to attract attention, how to account for the 
precedence of that which shouid be secondary? but the greater 
punlo was to undétstand how it came to the music was 
different, so that whilst the rllusion of a distinct bend 
was difficult to doubts arose about Echo having any voice 
ln ipat al, on that from time to time the pauses between the 

ib wes. the jallswing af the form upan the shadow. Ro- 
e a E the probable ex- 
planation, The distance of the place of echo was approximately 
between fix and seven hundred feet from the source of the sounds, 
my standing place being at about one-fearth of the distance ; 
botred me snd ths bend. three houses. inièrrened, ove: whlch 
the music came to me, whilst the terrace on which the band was 
stationed opened freely on to the meadow; thus Echo received the 
music earliest by reason of the unobstructed passage, and her ren- 


deing was Giet of gral selection, te Tnost tones, 
and the penetrating harmonics, whatever had most power, 
cs of the 


bye also be noted that observation afterwards 
the ang of incidence and positions of the band and of the 
Be ig oni tfc aac a ot be 
wey to chore In fom af dca ine of cottage bling 
then passing Into the enclosed space between the double row of 
houses up to the embankment, the recourse being by the deck of 
the cottage buildings, across gardens and the meadow to the 
oe Doubtless the vividness of the phenomena 
aitle Gas ata stern shy henry wl ere, which 
at the was o western 

clouds, and the ar silent and i mh the 
orgen-pi experiment first detailed bi to Dera tt- 
dea bere ofacd will be redil perceived; and bat for the 
support afforded by it one hardly have ventured on the 
statement and the explanation, which else would have appeared 
to be, the one unreal, and the other fanciful. 

August 25 HERMANN SMITH 
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The Oreodon Remains in the Wood Museum Aying ene had poa mtr arime Every now and then a much 
My attention has just been accidentally called to some notes ono than usual would into existence, and leave a trail 

on “Orfodon Remains in the Woodwardian Museum, Cam- of Teduh ligii behind. enemi sperking, Hisy wem 

bridge” in youn number of Angust 14. as epsa ar second e But the brighter 
I to correct an error into which yor ext has | ones 1 speak of were equal to stars of the first 


fallen as to the locality ın which the remams to which he refers 
were ob I did not visit the Mauvaises Terres of Ne- 
braska, but Colleeted all my specimens in the valley of the John 
eae , m Upper Oregon, about long. rac® 10’ W., lat 


Most of the 


Vee el of See aad Ari Waa Dey 

jere Foni the Great Cañon ee ke Jobn Days 
Ruver, nearly opposite Old Camp Watson, w. I passed the 
winter of 1871-72, . 

I was who accompanied Prof. 
Marth’s Yale College tian, in October 1871, that 
on that occasion found a skull of a new®and unusual 
species of Oreodon in one of the places abové i 
your t is probably acquainted with all the descrip- 
tions that have been published in America, and will know 
whether the Oreoden superbus of my informant has or has not 
yet been christened in print. 

I have regretted much mnce retum I only devoted 
parts af thres daya to a sesach for these im remams. 

i ALSINGHAM 


Merton Hall, Thetford, Sept 5 





Bright Shooting Stérs 


I BEG to send you the following particulars of the observed 
paths of nine bright shooting stars recently seen here. 


Approx. 
t Length 
Raf. Date, ‘Tine Arps’ Ra DE as De afpah Redant 
July eg na = X rE: 
x Ir = zo 45° aco” 4 ogan 
s p a8 r48 rst mag. k soa 44 nga 96 10 Pogara 
a Te 30 1045 ratmag *¥ 4a 43h g 36 84 aad 
4 Augs imo =} 43 OS 6 1s Bopaans 
Zon 9m ax? 19959 393 p. p Fou, 
1 9 10m = 45 75 «190 73" 30 
7 a) Togo ust mag {7 8 pe x ndromada 
9 IL mag 59 %4 p m 
9 ri 9 nm mmg * 3 4I ms) 45 Ie Kodromedas 


Ne mar the and left x very per- 
ceptible train just N. of Cor. Caroli for 74 No. 9 also left a 
train, visible for 3%, N, of y Ancromedm. 


The evening of Angust 9 was clear, and two observers 
counted -Hve meteors in the interval between toh. 15m. and 
Irth. 45m., after whichetime clouds obscured the sky. i 


oohng 

Perserds, but the radiant regior is diffusely extended from the 
star at x Perse: to B Camelopardal, There were also 
undications of radiation from Pegasus and Andromeda. The 
August meteors of this year appear to have been than 
those seen in former years ; at any rate bright meteors have been 


exceptionally abundant during the dates inchxled in the above 
list. WILLIAM F, DENNING 
Bristol, August 11 ° 


November Meteor Shower of 1872 . 


Mr. E. D. Jonzs, of San Ponlo, Braril, has sent me the en- 
closed extract from his diary, referring to the meteor shower 
par eee last, which he observed whilst croming the 


Huxry C. BEASLEY 

Gateacre, Liverpool, Sept. 3 : 
“Nov. 27, 1872, Ls. Halley, N. lat. 11°30’, W. long. 26° 50’. 
ee walla n shee oe ato AN aig: pe 
ting in profusion as soon as it was dark ( half- 
past six). I satina cbair on deck facing the west, where Jupi- 
ter was flaing in the tropic sky, and watched the flying 
m from other Tcouted no less than 400 in 
half an hour, that is at the rato of about r4 per mmute. They 
came in shoals, as ıt were. There would bea long and then 
five or six would fly acrosa together, reminding me fi y of the 








magnitude, 
eight o'clock (local Hme) was so bright 
that it lit up the sails of the ship; it was of a red colour, and 


De tio before disppearing: One later on left a trail 
or a minute. I was able to trace 

















“ The reasons that the first observation gives fewer than the 
of the less bril- 


so well practised in det them; 
through the air may have o 
observations slfbw a regular decrease m the numbers from 845 
P.M. 

“I counted 750 meteors in my observations, nd saw quanti- 
ties more besides, Of course I could only see about one-third 
of the sky at a time, but I was 1 in the diection of the 
thickest fall most of the time, so that [ daresay I saw half the 
number that actually fell; taking this for granted, there must 
have been 3,500 between 8.30 P.X. and 12.15 AM., Greenwich 


mean time. e 








EXPLORATIONS IN THE GREAT WEST 


WE ‘are how in possession of facts which will sup- 
plement our last reference to this subject. The 
following names may be added to the ‘list of scientific 
men accompany e Wheeler Expedition engaged on 
eure west of the tooth meridian :—Mr. Severance, 
ethnologist; Drs. H. C. Garroweand J. L. Rothock, 
naturalists; Mr. H. Stewart Brown, meteorologist ; 
Messrs. Klett and Louis Mell, topographers, ‘The entire 


saree Carin f Mr, Clarence King, geol 

surveyi of Mr. ce King, geologist, 
designated as the Geological Survey of the 40th el, 
has just finished its work and is recently disbanded. 
Among the scientific men Secompenying it were Messrs. 
J. G. cereal Gennes anc i ror Wilson. 
to er), J. D. Hague (mining geologist), Emmons 
(an geologian, Arnold Hoge emi x mine 

td o a i 
(botanist). i absorb by other expedi- 


territories with folio atlas will be by Mr, Hague, and one 
on botany is already published, The remaining volumes 
are well under way and will, it is expected, be completed 
during the present year. 

There is an expeditign known as the International 
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Northern pe Commission, 41 in the survey |gtion of a standards from any natural constant, the 


of the 4gth parallel from the Lake of the Woods to the 
ctest of the Rocky Mountains, Archibald Campbell, of 
Washington, is the commissioner in charge; Major 
Twining is the chief of engineers on e as of the 
United States, and Dr, Elliott Coues of the U.S. army is 
the naturalist of the ition. The British Govern- 
ment details its propoition of the , Which is tho- 
roughly equipped for this service. ions of the 
present year extend westward from Pembina. i 

The expedition under Major J. Powell, to the cafions 
of Colorado, is still in the field. Major Powell has spent 
several years in explorations in this region, and has con- 
aea map of great interest an . His 
ethnological researches among the Piute and other Indian 
tribes have resulted in a large and exceedingly valuable 
collection, 

Mr. Wm. H. Dall, well kmown by his elaborate work 
on the Territory of Alaska, founded on his former three 
big residence in that region, is now activel ee 

continuing his survey and hydrography in the Aleutian 
Islands, under the directien of the U.S. Coast Survey, a 
work on which he has been engaged during the past two 
years, His labours have been principally in Alaska and 
the adjacent islands, from which he returned last Septem- 
ber, having gone there in the summer of 1871. He spent 
last winter in San Francisco,dén preparing for the expe- 
dition of the ent year, which included fitting out a 
vessel y for this service. Among other gbjects 
contemplated is the delection of an island on the western 
extremity of the Aleutian chain, to serve for the landing 
of the Japan cable, for laying which the U.S. steamer 
Narragansett has been detailed to make deep-sea sound- 
ings. Mr. Dall is assisted by Prof. Baker, of Ann Arbor, 
Mich., astronomer. . 

Mr. Henry W. Elliott is at the head of a private expe- 
dition to St. Paul and St. George, the før- seal 
islands of Bering’s Sea. He has the assistance of Captain 
Bryant, who js in charge of the Y.S. Revenue and other 
Government interests on these islands. Mr. Elliott is 
making exhaustive collections in natural history, which 
he sends to the National Museum at Washington, his 
investigations g seals and walruses being = 
- cially valuable and complete. His labours: during 1872 

were demonstrated na toen large Dome O 

He is a very skilful tsman, an wings o 
natural subjects are naka ie alike for accuracy and 
vigour, 


eo 





ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 

V. 
IV.—The Metric System 


S a system of weights and measures, constructed on 
strictly scientific principles, the metric system may 

justly claim pre-eminence over all others. It was estab- 
lished upon the fundamental basis of the mefre, its primary 
unit of length bearing a determuate decumal ratio to one 
of the largest natural constants, that is to say, the ten- 
millionth part of the earth’s meridian-quadrant. It in- 
cludes a fixed relation between the units of weight and 
capacity, the Ar/ogramme and the /tfre, and the unit of 
length, the serre, from which both are derived; and it 
comprehends a uniform decimal scale of multiples and 
parts of these units. It must, however, be admitted that 
the more recent progress of modern science has demon- 
strated that the actual standards of metric length, weight, 
and capacity do not exactly correspond with their scien- 
tific definition ; and apart from the insuperable difficulties 
which have been found to exist in the precise determina- 

* Continged fom p. 370 
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animous opinion of several of the highest scientific 
authorities in this country has been deliberately gxpressed 
that there is no practical advantage in adopting a unit 
founded in nature over one of an arffitrary character. In 
truth, the great advan of the metric system consists 
in the simplicity and uniformity of its decimal scale, and 
the great convenience of this scale for eall ‘purposes of 


account as ing with the decimal system of notation 
d more ially when combined with a decimal 
coi scheme. These 


e which formed p of the origi 
undoubted advantages have proved the chief recommen- 
dations to the adoption of the metric system, first by 
France, and afterwards by so many other countries, and 
generally in the scientifc world, There is now every 
prospect of the metric system being generally adopted in 
all countries of the civilised world, thus greatly enhancing 
its value as a common international system of weights 
and measures, and constituting, %s it a universal 
language for ewpressing all quantities weighed or mea- 
sured 


The original steps which led to the establishment of 
the metric system in France were taken with a view of 
reforming the old French system of weights and measures, 
which had become intolerable from their defective state 
and want of uniformity. Įn 1790, on the motion of M. 
Talleyrand, in the National Assembly, the question o 
the formation of an improved system to be based upon a 
natural constant, was referred to the French Academy of 
Sciences. A request was also made at the same time to 
the British Government that the Royal Society should 
act jointly with the French Academy, but no response 
was given to the invitation, in consequence of the distrust 
then entertained in this country at the progress of the 
revolutionary party in France. The preliminary work 
was consequently entrusted to five of he most eminent 
members of the French Academy, Lagrarige, Laplace, 
Borda, Monge, and Condorcet. e important Report of 
this Committee, which bears also the signature of a sixth 
member, Lalande, gave rise to the metric system. It 
was presented to the Academy on March 19, 1791, and is 

rinted at length in their Memoirs, Theechoice of the 

ental unit of the new system lay in its derivation 
either from the length of the seconds-pendulum, of the 
earth’s equator, or of the earth’s endian, The Com- 
mittee rejected the length of the pendulum beating 
seconds as the basis of the new standard unit of length, 
becauaé it involved a heterogeneous element, that of time, 
as well as an arbitrary element, the division of the da 
into 86,400 seconds. They proposed a unit of 1 
taken from the dimensions oF cue earth itself, and not 
dependent upon any other gaty ; and they did not 
hesitate to select as its basis the quadrant of the meridian 
in preference to a quadrant of the equator, from its being 
a univyersal measure applicable to countries, as ev 
country was placed under one of the meridians of the 
earth, whilst only few countries are tinder the equator, 
EREN also that no greater dependence could 
be placed upon the regularity of the equator, than upon 
the equality or regularity of the several meridians, ey 
rec8mmended the ten-millionth part of the quadrant of 
the merdian as the definition of the new fundamental 
unit of length. Renouncing the ordinary subdivision of 
the meridian-quadrant into degrees, minutes, and seconds, 
they proposed a untform decimal scale as practically the 
best, from its agreeing with the scale of arithmetical nota- 
tion. In order that no other arbitrary principle should 
be introduced into the new system of weights and mea- 
sures, they recommended for the basis of the unit of 
weight a measured quantity of distilled water, being a 
homogeneous substance, always to be easily found in the 
same degree of purity and density ; and that such quantity 
should be weighed in a vacuum at its temperature when 
passing from a solid to a liquid state, 
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For the practical purpose of ascertaining thë length o 
the meridian quadrant, they proposed to measure an 
of the meridian from Dunkirk to Barcelona, a distance of 
nearly 9}°, and comprehending about 6° to the north and 
34° to the south of tHe mean parallel ofslatitude. These 
extreme points had also the advantage of being both at 
the sea level. The actual operations required were stated 
to be as folbwss— 

I. To determine the difference of latitude between 
Dunkirk and Barcelona, 

2. To re-measure the ancient bases which had served 
for the measurement of a d at the latitude of Paris, 
and for making the map of France. 

3 To verify by new observations the series of triangles 
employed for measuring the meridian, and to prolong 
them as far as Barcelona. 

4. To make observations im lat. 45° for determining the 
number of vibrations in a day, and in a vacuum at the 
sea level, of a simple pe@dulum equal imlength when at the 
temperature of melting ice, to the ten-nullionth part of 
the meridian quadrant, with a view to the possibility of 
restoring the length of the new standard unit, at any future 
time, by pendulum observations, 

5. To verify carefully and b 
weight in a vacuum of a given 
at the température of meltin 

6. To draw up tables of measures of length, 
surface, and capacity, and of the different weights in use, 
in order to ascertain their equivalents in the measures 
and weights of the new system, as soofi as they should be 
determined. 

In pursuance of the recommendations of this Report, 
the law of March 26, 1791, was passed by the National 
Assembly for constructing the new system upon the pro- 
posed basis; and the Academy of Sciences was d 
with the direction of the necessary operations. ey 
entrusted thè measurement of the arc of the meridian 
from Dunkirk to Barcelona to two of their members, 
Méchain and Delambre, who carried on the work during 
seven years, from 1791 to 1798, notwithstanding many 
great difficulties iad dape . 

The unit of measure adopted for the actual measure- 
ment was the existing French standard of length, the 
Toise of the Academy. setter known as the Torse de Peron 
a measure of 6 French feet (Pieds ds Rot). This standard 
is now deposited at the Observatoire at Paris, Itis a bar 
of polished iron, about 14 inch in breadth, and 4 inch in 
thickness, and a little longer than a toise. The léngth of 
a toise 18 marked bye rectangular step near each end of 
the bar, leaving the remaining portion at the ends half 
the thickness of the measuring part of the bar. 

The true length of the toise was taken about a line 
(or yy inch) above the re-entering les of the bar, 
at the temperature of 13° Réaumur, or 16"25 C It has 
been declared to be equal to 76° 563 English inches, the 
old French foot (which was divi into 12 inches and 
the inch into 12 lines), being equal to 12° English 
inches. The toise was aft found to be equal to 
r 


iments the 
istilled water, 


new 
ume of 
ice, 


94904 metre. 

This standard had been originally constructed as the 
unit for measuring an arc of the meridian in Peru, ‘and 
for verifying the meridian of Paris, in 1740; and it was 
substituted in 1766 for the more ancient French standard 
of length, the Toise dw Grand Chatelst, from which it had 
been originally derived. This older toise was deemed 
wanting in the scientific precision requisite for a standard 
of length. It had been constructed m 1668, and is said 
to have been 5 lines shorter than the toise measure then 
ordinanly used, for which no authoritative standard could 
be found; and to have been actually derived from the 
width of the inner gate of the entrance to the Louvre, 
which, according to the original plan, was made 12 feet 
wide, and one half of this width was taken for the length 
of the standard toise. j 
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The measures actually used for the su: operations 
are known as the Riles de Bord They were tour in num- 
ber, each consisting of a bar of 
12 French feet, in length, about } inch broad, and yy inch 
thick. Each platinum bar was at one end only to a 
bar of brass about 11 feet long, the other end of the 
latinum bar being’ free and extending about 6 inches 
beyond the corresponding end of the brass bar. The 
object of thisesecond bar was that it should form, to- 
with the first bar, a metallic thermometer, mdi- 
cating the tem of the two bars by their difference 
of dilatation, which could be measured by a fine vernier. 
The four measuring bars were accurately veri and 
found, when placed together, end to end, not sensibly to 
differ from eight times the length of the Toise of Peru at 
the temperature of 1a°5 G, . 

The base for the measurement of the northern portion 
of the work was measured at Melun, and found to be 
6075"90 toises, The base for the southern portion was 
measured at Perpignan, and found to be 6006°25 foises. 

Meanwhile the Academy of Sciences was abolished in 
1793, by a decree of the National Convention, and a 
Commission of eleven scientific men, consisting prin- 
cipally of those who had been previously Sianaed in the 
proceedings, was appointed, in 1795, to carry out all the 
arrangements for the definitive lishment of the Me- 
tric System. In 1798, towards the close of the opera- 
tions, an equal number of scientific men, representatives 
of fomign countries, were added to the Commission, 
which was then composed as follows :-—~ 

French Members: MM. Borda, Brisson, Coulomb, 

Darcet, Delambre, Lagran Laplace, Lefevre- 
Gineau, Legen Méchain, de Prony. 

From the Batavian Republic: Aeneae, Van Swinden. 

Sardinia: Balbo, afterwards replaced by Vassali, from 

the Provisional Government of Piedmont. 

Denmark : Bu 

se Pédrayés, Ciscar, 

uscany : Fabbroni 

Roman R epics R 

Cisalpine Republic : Mascheroni 

Ligurian Republic: Multedo. 

Helvetiah Republic: Trallés. e 

The final results of all the operations for determining 
the new metric unit of | werg stated by the Com- 
me in their Report, ed April 30, 1799. They 
ound :— 

1. That the length of the arc of the meridian compre- 
hended between Dunkirk and Barcelona, was 9 6738" 
(or 9° 4% 45%, and measured 551,584°72 toises. f 

2 Assuming, from the previous measurements in 
France and Peru, that the mean ellipticity of the earth 
was „Jg, they computed the len of the meridian- 
quadrant to be 5,130,740 toises. 

3. That the length of the new unit of length, the ten- 
millionth part of the meridian-quadrant, was equal to 
0'5130740740 toise, or 3 feet and 11'296 lines; being 
443°296 lines of the Toise of Peru wee contained 864 
lines), at its standard temperature of 16°25 C. In terms 
of the new standard unit, the Toise of Peru was equal to 
1'949036591 metre. 

4. That the length of the pendulum at the temperature 
of melting ice, beating seconds in a vacuum at the sea 
level at Paris, was equal to 099385 metre. 

The actual construction of the new standard measure 
of length had been entrusted to the mechanician Lenoir. 
As a preliminary proceeding, he made four end-standard 
metres of brass, differing in length very slightly from 
each other, and each about equal to 443°242 lines of the 
Toise of Peru. This was the computed length of one 
ten-millionth part of the meridian-quadrant, as deduced 
from the previous measurements of an arc of the meridian 
in France made in shoe The length of these four brass 
metres, when p end to end, was nearly 1,773 lines, 


latinum two toises, or 
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about 45 lines. Lenoir constructed a supplementary 
measure of this excess of | and its exact ‘relation 
to the toise was ascertained by numerous comparisons, 
. for which other intermediate measures were employed, 
and their exact length determined. The com- 
ns of the four brass metres wefe made not with the 
oise of Peru itself, but with two standard toises con- 
structed by Lenoir, the 1 of each of which in relation 
to the Toise of Peru had been carefully determined, In 
these comparisons the additional length of the measure 
of 45 lines was also employed. The comparing instru- 
ment was A c rater made by Lenoir, which enabled 
minute erences in measuring bars under com- 
alioa da be read Gian « scbdivided scale by means of 
a contact lever. One diviston of this scale was equal to 
o'oooo! toise, and one-tenth part of one of these divisions 
vane mm.) ne be read off with the aid of a 
vernier, from the Report of MM. Borda and 
Brisson, da ed Jely 17, 1795, that the result of a number 
of comparizons, inclu those of the four metres with 
each one Pre ee meta: No, fd ae be nearest bone 
en 4519 lines o Toise of Peru 
ets mean EDE. ue the observations of 12°96 
Réaumur, thus very closely app proaching its standard 
. temperature of 13° Réaumur, and exceeding the required 
length at this temperature byeonly o‘o1Ig ling It was 
accordingly selected as the provisional Standard Metre. 
But they considered that its standard temperatureewould 
more conveniently be fixed at 10° C., and as, according to 
Borda’s determination, the coefficient of dilatation of 
brass between o and. 32° C, was 000001783 for 1° C, 
they determined its length at 10° C. to be 443°401 lines of 
the Toise of Peru. 

For obtaining the definitive e which was to be 
the length of 443°296 lines of the Toise of Peru at 16°25 C., 
which was thus so nearly indicated by the prqvisional metre 
two standard pee platinum, and twelve Sects of 

were constructed by Lenoir, 
ae been Anproved 0 as to r ot Gost 
line. The Commission were not satisfied with ae 
numerous comparisons of these metres and the provisio 
metre of brass among ghemselves, but they also compared 
them repeatedly with the four Régles de Borda and 


of ooo 


supplementary m of above 45 lines, so as to deter- 
pane not only their and absolute len but also |- 
the rates of expansion of the three metals which they 


were com The rates of expansion definitively 
by the Commission, from observations made by 


ted 
Sie Oia Ce es nes :— e 


In a metre, 

sarees E C = 0 coo008 36, or o’0041 mr. 
” = ro 
” „n= ao p 

The com and oes of the several metres 


were continued until fo difference amounting to o'o000001" 
` toise, or o'oo1 millimetre, could be found at the tempera- 
ture of m ice, either in their desired absolute length 
of 443'296 lines of the Toise of Peru or in relation to 
each other. They were consequently all determined to 
be perfectly exact. One of the platinum subse- 
quently known as the Mfetrs des aoe, from its place 
of deposit, was reserved as the new otype measure of 
length ; the other was kept at the O ire at Paris, 
as its accessible representative. The twelye iron stan- 
dard metres were distributed amongst the several countries 
resented at ne PERROS i 
e primary etre des Archives is airectangular j- 
num bar, waa) tes tee or description. Its fone 
25 mm. (0984 , its height 3°5 mm. (0.138in.) Its ends 
are planes perpendicular to its axis of length, and 
the straight line between them in this axis denotes the 
true length of the metre at o° C., or the temperature of 
melting It thus constitutes what is termed a Mètre- 
d-bouts, or end-standard metre. 
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thus exceding double the length of the Toise of Peru, by y The A of metric weight was defined to be the weight 
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in a vacuum of a cubic decimetre of distilled water at its 
maximum density, or the temperatuy of 4° Ce Distilled 
water was selected as the best mat in nature for thus 
determining theanit of weight, its being obtainable 

here and at all hours in the greatest pel its 
being perfectly homogeneous, and P denmty 


able at any given eepe eas was ala a 
ht of this volume of water, 


curately to ascertain 
d then to construct a metallic standard of equivalent 
both these 


weight. The operations for effecting 
Siew Se Lefevre- ana sets He 
bad o decide heiren ino made: oF for accu- 
rately determining the volume of water to be weighed ; one, 
by measuring the internal capacity of a vessel to contain 
this volume of water ; the other, by m externally a 
solid or hollow. body, i in order to ascertain the StH of 
the volume of water displaced by it. "He ‘chose this last 
method, consi that the acturate external measure- 
ment of a metallic y was much less difficult than that 
of the internal capacity of a metallic vessel; and it was 
determined that the best form of this body was a cylinder 
of a height equal to the diameter of the base, form 










































































1a s0—Cyitader for determining cubic centimetre 
a a N and measured with the 


Ük was not th Dan ht requisite that the cylinder should be 
volume of a cubic decimetre, but only of 
eae nifdst ged re ea) bari at the desired result 
by computation. The cylinder actually used was made of 
brass, and hollow, being only so much heavier than the 
sanie Dalk of water aa to enable it to sink b its own 
weight when plunged in water. It was intended to be 
2'435 decimetres (about 94 inches) in diameter and 


h 
can: facilitate the atcurate measurement of the cylinder, 
Mes ane des tee Cale at oe 
dividing it into twelve equal parts; and corre. 
Pponding lines were drawn on is upper plane The ends 
ar these two Pnl lines at the circumference were 
joined by vertical lines on the cylinder, thus dividing it ` 
vertically into twelve equal parts. Circular lines were 
See ee bate ees alee 
and at half and two-thirds of the 
radius from the centre ; and eight horizontal lines-were 


Sept. 11, 1873] 


ae ie 13, 35, 6 95, 148'5, 176'5, 208'5, 230°5 
treg The height t of the cyl der was determined 
ad the aiid mean distance of the momapandag 
y points of intersectién of the lines onthe upper 

omenaa ga including the centres. The diameter of 

linder was determined from the ascertained mean 

lene of the g8 diameters, included- between the 
corresponding points of intersection on its cylindrical 
portion. 

The measurement was effected by means of an ap- 
paratus ae! constructed for the se by Fortin, 
and it indicated minute differences of length of tov line, 
or yyy mm. The standard measures used f for determin 
ing the absolute length measured were 16 brass measures 
specially constructed. for the purpose, each very nearly 
equivalent to the height of the cylinder, and 16 other 
measures, each nearly equivalent to its diameter. The 
length of each of these tero series of maasures in relation 
.to each other was ascertained num@ous observa- 
tions with the new a tus ; and the total length of each 
set of 16 measures in relation to the new standard unit 
was obtained by comparing the sum of their length 
with Borda’s règle of 2 toises, No.1, to which they 
very nearly corresponded in length, by jneans of the 
comparatenr used for the comparison of these large 
measuring rules. 

The: heal result of the measuring operations was that 
the mean height of the cylinder was determined to be 
2'437672 decumetres, and its mean deameter 2'428368 
decimeters, at the temperature of 17°6 C According 
to Bordas determination of the coefficient of the linear 
expansion of brass, the volume of the cylinder was deter- 
mined by computation to be nearly 11°28 cubic decimetres, 
when at the temperature of melting ice. 

For ascertaining the weight of water displaced by this 
cylinder, a senes of brass weights was y con- 
structed, consisting of a unit or provisional iol 
made as nearly as pee of the estimated weight of a 
cubic decimetre o together with 11 exact copies 
and smaller cecal carat in decimal subdivisiqn down to the 
mailhonth verified and deemed to be ac- 
curate wi ess F of one-millionth part. 

The mean weight of the cylinder in ordinary air was 
taken, no reduction to a vacuum being deemed requisite, 
as the weights used were of similar metal to the cylinder, 
the interior of which communicated with the external air. 
For this purpose a metallic tube, 1285 mm. in didmeter, 
was screwed to the top of the cylinder, its end being out 
of the water when the elada was immersed, The top 
of the cylinder was 43 mm. from the surface of the water 
durihg the weighings, and the volume of the tube im- 
mersed was therefore 55°77 cubic mm. Taking the volume 
of the cylinder to be 11°28 cubic decimetres, the volume 
of the metallic part of the cylinder was computed to be 
1'506 cub. decim., gnd of the hollow part with air 
9°774. cub, decim. During the weighings the cylinder was 
surrounded with ice, but the temperature of the wateg was 
never below o°'2 C, and the mean tem was 0°'3, 
e e S ere aaa eclared to be. as 

OWS :— 


Weight of the cylinder i in alr, in terms of 
the unit employed. g . 

Tts mean weight in distilled water, after de~ 
ducting the weight of ar in the cylinder, 
and of the air ian eta by the weights 
used . 


. . 


Pror. kio, 
m 11'4660055 


== 01967668 


Hence weight of the folate of distilled 
water equal to the volume of the cylinder wm 11'2692387 


H. W. CHISHOLM 
(To be continued.) 
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IT is armounced that the Transatlantic Balloon will leave New 
York to-day. -It will carry four passengere—Prof. Wise and 
Mr, Donaldson, the aeronauts; an officer of the United States 
Signal Service, and an agent of the Daily Graphic. They hope 
to reach some point on the English or Continental coast in about 
sixty hours from their departure from New York. They have 
with them six very powerful and experienced carrier-pigeons, pur- 
chased in Belgium, which, if liberated from the balloon within 
“í pigedn flight” of the coast, are expected to fly directly to their 
old homes. Each of these has painted on his breast, in indelible 
ink, the outline of a balloon, and on his wings the words, “ Send 
news attached to the nearest newspaper.” Despatches received 
by these pigeons should be sent to the nearest newspaper for 
publication. We wish these daring men a safo landing ; bat 
while we do this we regard the enterprise as one needlessly 
hazardous, so far as the settlement of the sclentific problem is 
concerned. 

Mr. CAMPBELL, the Chief Secretary of the Inspectorate- 
General of Customs in China, is new in Europe with a view of 
obtaining instruments for a complete chain of meteorological 
stations in that country. It is also proposed to transmit weather 
information all along the east coast of Asia. Thisis great news, 
and we shall return to this important matter, giving full details of 
the proposals. 

Miss ELIZABETH THOMPSON, of New York, has made a 
donation to the American Association for the Advancement of 
Selence of 1,000 dals, for the purpose of advancing scientific 
original research ; and zhe intends pene ae canadien ane 
ally during her life. 

M. STEPHAN has su ed in finding Faye’s Comet, The 
correction of the Jahrbuch Ephemeris is almost ni. 

. Maz. Froupt, who is now with the Devastation, informs 
us that it is Mr. W. Barlow, not himself, who is president of 
Section G at the enming, meeting of the Brith Association, 
Mr. Froude3will, indeed, probably not even be able to attend 
the Bradford meeting at all. 

WE learn from the Monthly Microscopical Journal that Prof 
Gegenbauer, of Jena, the well-known comparative anatomist, 
has been nominated Professor of y and Director of the 
Anatomical Institute in the University of Heidelberg. 

THR’ arrangement made by Prof. Henry, of the Smithsonian 
Institution, a few months ago, for the interchange between 
America gnd Fyrope, by Atlantic cable, of important astrono- 
mical discoveries and announcements, appears to have borne ax- 
cellent fruit. One great object of this movement was to enable 
astronomers in all parts of the world to concentrate attention 
upon any celestial phenomenon before too great a change of 
place had occurred, or before the intervention of a long period 
of moonlight after the first discovery. On the a6th of May last Prof, 
Henry annotneed a new planet, discovered by Prof Peters, to 
the Observatory of Paris, among other institutions, and on the 
following night it was looked for by the director of the Observa- 
tory of Marseilles, who at once detected it, and subjected it to a 
careful criticism, The announcement of three planets has thus 
far been made from the Smithsonian Institutlon to Europe ; the 
only return communication being that of a telescopic comet, dis- 
covered at Vienna on July 5. On being notified of the fact, Prof. 
Hough, of the Dudley Observatory at Albany, made search for 
it, and succeeded in finding the object without any difficulty. 

BIoLoey is flourishing at the Antipodes, The last mail has 
brought us ‘Australian Vertebrata, fomil and recent,” by G. 
Krefft, curator and secretary of the Australian Museum, Sidney ; a 
list of Australian Longicorna, chiefly described and arranged by 
Francis P. Pascoe, with additional remarks by George Masters, 
assistant curator of the Australian Museum; Guide to tho 
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logue of the Marine Mollusca of New Zealand, by Capt. F. W. 
Hutton, assistant geologist ; and a paper on the Geographical 
Relations of the Now Zealand Fauna, by the same. 

‘Wr have recetved from the Science and Art Department the 
following Ust of Queen’s Medallists in thé Scienco Examination, 
May 1873; we regret that want of space compels us to give only 
the gold and silver modallists.—-Practical Plane’ and Solid Geo- 
metry: Atkinson, Roger, Crewe Mech. Inst, gold; Milling. 
ton, F, H., Patrcoft Mech. In, sflver._—Machine Construction 
and Drawing: Daltry, Thomas L., Newcastle, Elswick Mech, 
In, gold; Atkinson, Roger, Crewe Mech. In., ailver,—Mathe- 
matics: McAlister, Donald, Liverpool In, gold; Edwaids, 
Harry H., Liverpool In, silver. — Theoretical Mechanics: 
McAlister, Donald, Liverpool In, gold; Sisson, William, New- 
castle Mech. In, silver.— Applied Mechanics : Millington, Fred, 
S, Paticrot Mech. In, gold (obtained gold medal in 1872) ; 
Dixon, Samuel, Manchester Mech. In, gold; Daltry, Thomas 
L., Newcastle, Elswick Mech, In., silver.—Acoustica, Light, and 
Hoat: Martin, T, W., Newton Abbott, gold; McAlister, D., Liver. 
pool Inst., silver. —Magnotism and Electricity: McAlister, Donald, 
Liverpool Inst, gold; Louis, Henry, Islington Sci. and Art 
Sch., silver.—Orgenic Chemistry: Whiteley, John, Halifax 
W. M. Coll, gold ; Taylor, Wilimm D., Belfast, W, M. Inst, 
ailver.—Geology : Dowlen, Ethelberi, Woking, St John’s, gold ; 
Southeran, Arthur, Marske Inst, silver—Vegetable Mhatomy 
and Physiology: Dowlen, E., Guildford Science, silver.—Navi- 
gation: Windas, John T., Hull Nay. Sch, gold; Daws, 
Thomas, Plymouth, Courteney Street Sch, allver.—Nantical 
Astronomy : Lawson, Henry, Hull Nay. Sch, silver (obtained 
silver medal in 1872); Ashford, Joseph, Hull Nav. Sch, alver. 
-~Steam : Fairweather, James, Glasgow, Anderson Univ., gold ; 
Deltry, Thomas L, Newcastle, Elswick Meche Inst, silver.— 
Physical Geography: Forbes, James L., Torphins Sel. Sch., 
gold; Armstreng, J. W., Blackburn School of Science and Art, 
silver. 


Mx. J. Woop-Mason, of Qneen’s College, Oxford, is to off- 
clate as Professor af ive Anatomy and Curator ‘of the 
Comparative Anatomy Section of the Medical College Museum, 
Calcutta, during the abymcs, an furlough, of Dr. J. Anderson. 


Messrs. LONGMANS announce the following among their 
forthcoming scientific publications :—A new volume of Trans- 
atlanbe Travel, entitled `“ The Atlantic to the Pacific ; What to 
Soa, and How to See it,” by John Erastus Lester, M.A., author 
of .“* The Y: its History, Scenéry, and Development.” 
A -study of savage life, entitled “A Phrenologist 
amongst the Todas, or the Study of Primitive Tribe in South 
India—Hustory, Character, Customs, Religion, Infanticide, 
Polyandry, Language,” “by Wiliam E. Marshall, Lieut.-CoL of 
ELM, Bengal Staff Corps. A second Supplement to Watts’s 
“t Dictionary of Chemistry,” The, first Supplement, binging the 
record of chemical discovery down to the end of the year 1869, 
was published In 1871. The second Supplement, now in course 
of preparation, ts intended to bring the record of discovery down 
to the end of 1872, Including also the more important additions 
to the science published m the early part of 1873. This Sup- 
plement will form a volume of about 800 pages, and 1s expected 
to be ready in the year 1874. ‘The author has been fortunate in 
securing the co-operation of several of his former contributors. 
A new work on ‘‘Sidereal Astronomy,” by R. A. Proctor. 
“Introduction to Experimental Physics, Theoretical and Prac- 
tical, including Directions for Constructing}Physical Apparatus 
and for Making i ” by Adolf F. Weinbold, Professor 
In the Royal tTechnical School at Chemnttz, translated and 
edited (with the anthor’s sanction) by Benjamin Lodwy, 
F.RAS., with a Prefaco by G. C, Foster, F.R.S., Professor 
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graphic Projection and Perspective or Radial Projection,” by 
W. T. Pierce, Architect, late Lecturer on Geometrical Drawing 
at King’s Colleges London, and at Hårrow School. ‘On the 
Sensations of (Tone, as a Physiological Basis for the Theory 
of Music,” by H. Helmholts, Professor of Physiplogy, formerly 
in the University of Heidelberg, and now if the University of 
Berlin, translated from the third German Edition by Alexander 
J. Ellis, F.R.S., formerly Scholar of Trinity College, Cam- 
bridge, ‘Organic Chemistry,” by H. E. Armstrong, Ph.D, 
Professor of Chemistry In the London Institutions ‘A Manual 
of Qualitative Analysis and Laboratory Practice,” by T. E. 
Thorpe, F.R.S.E., Professor of Chemistry in the Andersonian 
University, a and M. M. Pattison Muir; “Tele. 
graphy,” by W. H. Preece, C.E, Divisional Engineer Post 
Office Telegraphs, | and J. S MA, Pagan 
(Engineseing Dgpaftment) Post Office Telegraphs ; “ 

of Machine Delgo, with Rules and ‘Tables for dexgnmg and 
drawing the Details of Machinery,” adapted to the use of Me- 
chanical Dranghtamen and Teachers of Machine Drawing, by 
W. Cawthorne Unwin, B.Sc. Asoc, Inst, C.E., Professor of 
Hydraulic and Mechanical Engineering at s Hill Col. 
lege; ‘* Principles'of Mechapics,” by T. M. Jere, MA, 
Lecturer on Applied Mechanics at {the Royal School of Mines, 
and formerly,Professor of Natural Philosophy in King’s College, 
London. These fiyp works form part of the series of text-books 
now being published by the Messra, Longmans, 

AMONG Mesa, [Macmillon’s announcements of ‘forthcoming 
works aro—‘‘On the Theory of Sound,” by Lord Rayleigh, 
F.R.S. ; ‘* Contributions to Solar Physica,” by J.Norman Lockyer, 
F.RsS., with numerous illustrations ; ‘‘ Cave Hunting,” by W. 
Boyd Dawkins, F.R.S., being researches on the evidence of 
caves respecting the early inhabitants of Europe ; a PE 
and Metamorphoses of Insects,” by Sir John Lubbock, ER. 
{voL H Narurxr Series) ; jand a new edition of Canon Kingsloy’s 
“Glaucus,” 

. < 

DURING the ensuing season Messrs. H. S. Kfog and Co, will 
publish the following new volumes of their “ International Sclen- 
tific Series ” :-—“ Mind and Body,” by Alex. Bain, LLD. ; 
“Animal Mechanics,” by J. Bell Pettigrew, M.D., E.R.S. ; 
“ Principles of Mental Physiology,” by W. B. Carpenter, LL.D., 
F.R.S.9 “On the Conservation of Energy,” by Prof. Balfour 
Stewart; “The Animal Machine, org Adil and Terrestrial 
Locomotion,” {by Prof. C. J. Marey ; ‘‘ The Study of Sociology,” 
by Herbert Spencer. With the exception of the last-named 
work, the whole of the above will be illnshated.—Mesars, EL S. 
King and Co, also announce the following books of interest to 
scientific men :-—‘' Studies of Blast-furnace Phenomena,” by M, 
L. Gruner, translated by L. D. B. Gordon; “The Norman 
People and their Existing Descendants inthe British Dominions 
and the United States of America,” and “The History of the 
Naturil Creation,” a series of popular Scientific Lectures on the 
Theories of Progression of Species, by Prof. Ernst Heeckel. 

Ár. Van Voorsr has recently published new editions of 
“ Blackwall’s Researches in Zoology, Illustrative of the Structure, 
Habits, and Economy of Animals,” and Salvin and Brodnick’s 
‘Falconry in the British Isles.” 

Pror. E. D. Corr has been bold enough, in the August num- 
ber of the Panna Monthly (Philadelphia), to portray his conception 
of the general external appearance of the new gigantic mammal 
from Wyoming, named 7¥wecerus anceps by Marsh, and Zaro- 
lophodon cornutus by himself. The result is an elephantine form, 
with elephantme knees, feet, ears, and tail; bovine prepntlal 
sheath ; and a head with two pairs of somewhat cervine horns, 
and an anterior pair of simplo but diverging processes, A pro- 
boscis about half as long as the head is made to project for- 
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wards in a Tapir-Hke manner, below the baso of which@the upper 
canines descend in a wry which shows that it would be impos- 
sible to use them for defence or obtaining food, without doing 
great injury to the sensivo trunk which overshadows them. 
Nothing seems more illogical than the assumpfion, that because 
an animal hes elephantine proportions and feet, it should possess 
a proboscis, especially when all arguments from the skull tend 10 
a different direction. 


Tax Quarterly Weather Report, from July to September, con- 
tains, in addition to the usual tabular results, a discussion of four 
years anemometrical results for Bermuda. 


- WE have received the Report on the Freshwater Fish end 
Fisheries of Indu and Burmah, by Surgeon-Major Francis Day, 
Inspector-General of Fisheries in India. 


We have received from Prof. Edward Morse an excellent 
paper, read by him before fhe Boston Society of Natural His- 
tory, on the Systematic Position of the Brachiopoda, m which, 
from a careful study of the anatomy and development of those 
animals, he has been led to endorse and substantiate Steenstrup's 
opinion as to their affinities being with the Annelids instead of 
with the Mollusca, as generally believed. Tho following is his 
concise sammaty :—“ Ancient Chaetopod worms culminated in 
two parallel lines—on the one hand in the Brachiopods:, and on 
the other in the fixed and highly cephalized Chaetopods. The 
divergence of the Bmchiopodm, having been attained in more 
ancient times, a few degraded features are Yet retamed, whose 
- relationships we find in the lower Vermes ; while from their later 
divergence the fixed and cephalired Annelids are more closely 
allied to present, free Chactopods.” The author lays stress on 
the certainly soft and uncalcified condition of the earhest forms 
of life causing great imperfection in the earliest geological 
record, : . 

IN the death of Mr. William S. Sullivant, which is recorded 
in the scientific columns of Harper’s Weebly, and which took place 
at Columbus, Ohio, on April 30 last, the United States has lost 
one of its most accomplished botanists, especially in the depart- 
ment of the mosses, in which he was the recognised head for 
many years. From a biographical notice published by Professor 
Gray in the Amertcan Journal of Science, we learn that Mr. 
Sullivant was born in 1803, near Columbus, in the vicinity of 
which place he resided the greater pert of his life. His first 
publication appeared under the title of Afsa Alleghanienses, s 
work‘on the mosses and “liverworts of the Alleghany Mountains, 
illustrated by prepared specimens of the plants themselves. This 
was shorily after 1843, and a few years later a work on the same 
subject was published in successive numbers as a memoir of the 
Amencan Academy. The section of Mosses and Hepatic in 
Prof. Gray's Botany of the Northa n United Stater was prepared 
by Mr. Sullivant, credited to his pen. A separate edition 
was subsequently published by the author. A work on the 
mosses of Cuba was prepared by him, illustrated by speyimens 
collected by Mr. Charles Wnght. He also published, in 1859, 
the account of the mosses collected by the Wilkes expedigon. 
The most important of Mr. Sullivant’s publications, however, 
consists of his Jcomes Muscorum, being ‘ figures and descriptions 
of most of those mosses peculiar to Eastern North America which 
have not been heretofore figured ”—this forming an imperial 
octavo volume with 129 copper-plates. It is stated by Prof. 
Gray that a second or supplementary volume of comer was in 
preperation by Mr. Sullivant, and nearly completed at the time 
of bis death. ' 


Tnx additions to the Zoological Society's Gardens during the 
past week include two Mouflons (Ovis musimon) from Sardinia, 
presented by Mr. H. E. Holloway ; two Barbel (ardur vui- 
garis) and a Bream (Abramis brama) fom British seas, pre- 








ted by Mr, E S. Wilson ; tmo Sacred ‘Thises ( Gerenticns 
athiogicus) from. Gough’s Island ; a Black-banded Spider Monkey 
(Ateles melanochir) from Central America, purchased; five 
Horned Lizards (PArynosoma cornnium) from California, depo- 
sited. 
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SPORERS pBSERVATIONS ON THE SUN* 


THE author gives chiefly the results of his spectrum 
observations, and simultaneous spot observations, 
recorded in the Transactions of the Berlin Academy of 
Sciences for November 1871, and May 1872, To the two 
earlier instances of striking changes observed in the pro- 
tuberances, there is added an interesting observation of 
A t 8, 1872. It was estimated that the prolongation 
ofthe pner part of the protuberance had a velocity of 
forty-two kilometres per second, parallel to the sun’s 
ace. In the case of many protuberances, it will be 
readily allowed that they aie not only subject to cyclon 
but also owe their origin to them. Protuberances ‘of 
similar form, observed on sevetal successive days, in the 
same heliographic latitude, Sporer has accounted for, by 
the supposition of volcanic eiuptions, owing to the smaller 
rate of lmear: rotation of the deeper strata ; if, however, 
we regard these protuberances as the results of cyclones, 
the ao of the changes of position would rest 
upon the impelling power of the sto and their ten- 
dency to create new forms ; and the: velocity of the ad- 
vancing cyclone would, in several mstances, average 1°4 
kilometre. 

Sporer, in this work, adheres to his division of protu- 
berances into two classes. Secchi, in his work on the 
Sun, has distinguished four classes of protuberances, 
but afterwards accepted*Sporer’s twofold division. Both 
observers are at one in this, that the tuberances, 
which Sporer has named “flame” and Secchi “ray” 
protuberances, give different spectral lines, and stand in 
intimate connection with the spots. But with regard to 
the proper hydrogen protuberances, Secchi says they 
are not in the condition to give rise to a spot, against 
which Sporer adduces examples of their influence in neigh- 
bouring spot formation, especially Srominent in the inter- 
vals between considerable protuberances of hydrogen, 

The observation of the protuberance, which Secchi 
also noticed, on July 7, 1872, and which gave a well- 
marked image with the line 6543, is particularly described, 
and drawings are appended. 

With q to observations of spots, interesting com- 
parisons are given, showing the difference between the 
two hemispheres in respect to the frequency of spots, and 
the mean heliographic latitudes. In this connection, 
Carrington’s observations, from November, 1853 to the 
beginning of 1861, are gone into, go that the comparisons 
ae pey = penod eens from aa 1853 to the 
end of 1871. 1 i iple te ency of spots, it 
appears that the southern hemisphere exceeds the ta 
both in maximum and minimum. The curves also show 
distinctly the rapid passage from minimum to maximum, 
and the slow decrease after the maximum. 

The mean heliographic latitudes are obtained through 
assigning to each group of spots, a factor of value ( Werth- 
Jactor) The union of five-rotation periods gave a point 
of the curve for the northern as well as for southern 
hemispheres. Carrington had obtained from his observa- 
tions the striking result, that the spots at the time of the 
minimum ETE the equator, thereafter veered off to 
higher latitudes, and that then the more numerously 
spotted zones gradually approached the equator. Spdrer, 
by his observations since 1861, has confirmed this result. 

* Translated from a review in Der Naturferacksr, No of 
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ADVANCEMENT OF SCIENCE. 


HE meeting of the American Association for the Advance. 

ment of Science was held this year at Portland, in the State 

of Maine, during the fourth week of August; there was a large 

attendance of well-known scientific celebrities and members. The 

following account, for which we are indebted to the Mew York 

Tribune, will give an ides of some of the mossimportant papers 
and discussions. 5 

A discusion on tho Darwinian hypothesis, which was started 
by Prof. Swallow, who is a vigorous opponent, was continued 
by Dr. Dawson, who began by stating with some fullness of de- 
tail the demands upon our credence made by the advocates of 
the evolution theory. Among other requirements of the theory, 
he said, it must provide an explanation of the origin of life, To 
accomplish this the ents of Bastian were brought for- 
ward. Ref to these, he stated that no lems an authority 
than Prof. Huxley, th an evolutionist, had denied their 
conclusive character and uted the alleged results, We gro 
it, i to which sclentific in- 
there has been a successlre pro- 
her. Why should we make this 
admission? What proof is there of it? The recent discoveries 
of embryology, showing the likeness of early forms of the 
embryo to other animals of the same families, ished to the 
advocates of evolution no real ent in its favour. They 
proved nothing. Admit if you aill the close resemblance of 
similar bones and physical structure in the ape and man, 
it is not the slightest evidence of identity. While it may be true 
ihat there is bone for bone in monkey and in man, it re- 
mains that the bones of one are different from those of the other. 
The making of monkey and of man ls explicable quite as readily, 
to say the least, on the theory of plan as on that of evolution. 
The hi of the growth of an animal has been cited as the 
evidence of a development from a lower to a higher form. But 
what are the facts in the case? = The*egg grows into the animal, 
and that organism produces an egg This is revolution, 
not evolution, e 

We are told to accept as a postulate that mind too ls a result 
of development ; that the moral as well as the material being is 
simply a consfquence of the evolving*process. I do not 
the naturalists who have adopted such theorles the i ectual 
exercise which is mvolved, but I regret that much of their labour 
is wasted, and the results will be burnt when the fires of truth 
are applied to the chaff they are accumulating. This is not a 
question ae that they are arguing, it is one of metaphysics, 
and it would be well fot our children as well as growing scientists 
if they were tanght more of mental and moral philosophy as a 
basis for such inquiry. : 

But I thank the students wlio are thus ed for some"good 
results of thelr exertions, They have thereby succeeded in re- 
ducing ihe superfluous numbers of species, and hive obtained far 
better views in respect to classificahon. Good results will also 


flow from the profond embryological researches of the day. 
But I am sorry for the investigators, for their reputations are at 


stake, and they have chosen a misteken path. 

We are, however, ap in our studies a correct theory. 
After its appearance in logical history, every species has a 
plastic tendency to sp: to its utmost limits of form. Then 
ensues a period of decadence untl it may become extinct. This 
has been set forth in some of my printed memoirs on the plants 
of the carboniferous series. 1 believe that a similar process is 
tue of the human race. He referred to the skull of Mentone 
ond its finally developed character-—d grandly developed man 
eerebrally and bodily. ‘The burial of his dead testified to his 
religions belief, The people of the Cromagno skull age were of 
a mmuilarly elevated character. The only point of difference from 
men to-day was in the flattening of one of the leg-bones. This 
Was perhaps a result of tbe habits of the tribe, ranning h 
forests in pursuit of game, It begina to be admı that the 
man of came in with the modern mammalia at 
the close of the g period, This was a period of decadence, 
and when the pliocene fauna were dying out and new forms were 
taking their places. The mott ancient form of man is beyond 
the average standerd of modern humanity. If the man’ of 
Cromagno or Mentone had been sent to Harvard, he would have 
been graduated with the full honours of an average American 
student,” 


estern Euro 
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both misquoted Prof. Huxley, who had said, in to the 
ancient skull referred to, that it might hare held thg of a 
thoughtless savage, or it might have cohtalned thosd of a philo- 
sopher, Dr. Dawson had referred to only the differences in 
those remains frdin those of the man of to-day in respect to the 
flattened tibia. There were, however, several other characters 
of a similar nature which Dr. Dawson had not 


been TS? In tho cacos of man tho in 
magnum (the large opening at the skull through 
‘which the brain communicates the cord) exhibited 
ya liels a irish Goa) Ole aT i cere 
s while primates (apes) this opening is 

near the posterior portion of the akull Pia ecient skolia 


existing races. 
that move the daws ravea dirin ct line at their upper points of 
attachment. lines are oe tem In all 
t rafes a space on the to the akull, 
e lin, of from three-and-a-half to four inches. In 
the apes these muscles meet in the median line which rises into 
« bony crest so characteristic of the i There was a re- 
markable skull discovered by Prof Wyman in the lowest 
of the ancient shell heaps of Flonds, This has the tem 
bat a pp each other within a half Inch at the top 
the skull. If igh development of the skulp referred to 
Mr. Dawson was as he*stetes, it only carries man further 
back. Simuarly, in the light thrown upon the history of man 
the wonderful veries in archeology, where we meet wi 
traces of an ancient civilisation, with complicated language and 
manners, we can y believe in savage hordes pre-existing 
from which this ancient clvilisation Res been evolved. 

As to the early tracés of man, we must fully a the rare 
Be of thelr occurrence. Wherever you dredge in the 
waters of the present day the traces of man are among the rarest 
discoveries. a Lake of Haarlem, upon whose waters naval 
battles have been fought, and on whose shores a dense = 
iion has existtd, Was drined and on its botton ot ha test 
traces of man’s existence were found. Prof. Morse dredged re- 
peatedly for years off the shores of Maine, and no trace of man 
was ever brought up, except a single spike. When we consider 
how abundant the aterial for such romains must be now com- 
parad with thosefumished by the simple meilios of life and tha 
sparse population of earlier days, the indications of man’s exist- 
ence in geological eras must be of the rarest occurrence. In 
et in such rocks as the drift, only the rudo stone implements 
could be preserved. oS 

The evolution theory as compared with that of special creation 
presented simular features to the undulatory theory of lght as 
compared with the emusion theory, Newton’s theory required 
anew modification with every discovegy in optics, until, as a 
writer said at that time, the emision theory is a mob of hypo- 
theses. The undulatory theory of Young not only explained all 
that was dificult to Newton, bat gave physicists the power of 
prevision.” So with evolution. It not only accounts for existing 
phenomena, from the modification of a flower or the spot on 
a butterfly’s wing to the genesis of the solar system, but it has 
endowed naturnlists with the gift of prophecy and enabled them 
to predict the intermediate forms discovered 1a the 
records of the rocks, 

On Calvert's Su, Relics of Man in the Miocene of the 
Dardanelles. By G. Washburn.—The author reports, in wew of 
the facts to which the paper refers, as to the flints, the split bones, 
and the marks upon the fossil bone, that he beleves that Mr, 
Calvert and Sir John Lubbock (who had never seen the speci- 
mein) are mistaken in the conclusions to which they have come, 
and they have not been able to fod any evidence whatever 
at the Dardanelles in reference to the antiquity of man. 

The Rotation of the Planes as a Result of the Nebular Theory. By 
Prof. Benjamin Peirce.—Prof. Peirce’s paper set forth an explana- 
tion of the actual rotation of the planets on the supposition of thar 
= formed according tothe nebal kem ingsthrown 
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referred to, whose mass represents nine-tenths of the whole 
e 


planetary system. ; 

In Juplter and the velocity of a particle in the 
Janet is very nearly velocity of plamet iteelf Then 
Fiber and Sutin aust have dived they malena] fom the 
whole massof the plan sytem. The best theories of the 
earth mako it of ungormly decreasing density from the surface 
to the centre. Su thal afier Jeplter wore formed lt were 
condensed, that might otherwise explain its velocity. He showed 
that, in the case of the planets, the velocity, had it been 
one-half what it actually was, would have resulted in ther 
having no rotation, This theory was applied to the absence 
of rotation ın the case of our satellite. e showed the pro- 
bability that the original nebular ring from’ which the planets 
were formed may here been of twice the mire of their present 
‘orbits, The nebular theory, to meet the requirements of the 
mere mathematiaan, would have placed all the planets at regu- 
Jar distances, and given them exactly similar motion. Bat not 
such was the method of nanfte, ° r 

In the discussion which followed he stated thatewe have never 
scen aithing ot upiter or Saturn but the clouds which cover 
them. He thought that those planets were yet at a white heat, 
251 oo ilmpiy saw the clouds tach wre minne dower n them. 
The state of the satellites may be a result of their tides, 
pad ee ee thri original ocity. Jupiter and Satam 
took so large portion of all the-planet-{ofming material 
that the lage impremi upon thems may serve best to tell the 


whole history of the solar system. There may be, however, a- 
rotation of the inner mass of those planets of which we mow 
LO k 2 

aey of Southern New Brunswick, Prof T. Sterry 
Hont.—The recent labours under the cal Survey of 


crystalline 

rocks. These latter are by the regarded as for the mpat 
pirt ihe equiralents of the Green Monntain and the White 
ountain serles,or what he calls Hurordan and*Montalhan. 
ed by granites, and associated in one part with 
but the presence of Lamentran is somewhat doubt- 
fol. While the author ises thos, at least, four distinct 
series of pre-Cambnan rocks in Eastern North Ame- 
oes not question the possible existenee of yet other 


These are 
Norian 


series m ihis The analogies offered by the more recent 
rocks of this are very suggestive. 

On the 7 that the Sun, while mainly Gaseous, may hove 
a Liguid Crust, By Prof. Charles A, Young.—There can be 


very little doubt that Secchi and others, who 
is mainly gaseous, are correct in this: 


ost compel the supposition that there 
: A prisoned gases, 
and through which they force their way in jets with geat 
‘ol ; 


that this crust may consist of a more or 
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such as is actually observed in the case of thé planets | glength, with projecting tusks four feet long, excites some dis- 
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t and eighteen feet in 


cusmon in Europe, I think it worthy of inquiry whether the 
mammoth of the past tertiary penod, discovered during this cen- 
tury in Siberia, near the same river, cen have any relation to the 
convicts discovery. Thousands of these animals have been 
found buried ın the ice, with thelr well-preserved skins, and 
thousands of tusks are brought to to this dey for the use 
of the turner. These are of neerly the same dimensions as those 
seen by the Russiqgn. The convict has recelved an unconditional 
pardon, on the recommendation of scientific men who have in- 
i his statements and belicve them to be true. 

Prof. E. S. Morse, of Salem, Mam., read a paper on the sub- 
ject of Variatrons in Wave Lengiks. Prof. More first called 
attention to the interesting discoverles of Lockyer, Huggins, and 
others in accounting for the displacement of lines in the s 
in observahons of celestial objects. It 1s well known that when 
a ster is approaching the observer the Juminiferous waves emitted 


by it are crowded , and on the contrary aro separated 
when the ster is : é 
Mr. Morse forward an instrament by which this 


phenomenon in the case of light may be easily and plunly ilins- 
trated before a large audience. instrament consists of a 
solr ail EERE RAS ars On the top of this is a 
compartment containing comp sir. From one end of the 
tank a pipe protrudes, which is moved and down at a fixed 
rate by simple clockwork. When the is opened, allowing 
the water to escape from” the the stream assumes a sinuous 
ee aomh, i y lighted, across a large 
hall. undulatory“stream, when the tank is at rest, 


the apparatus moves with 
lations are crowded together, and the waves are consequently 
shortened, On the other hand, when the motion of the appa- 
ratus fs in an O direcHon, the waves are analy 
lengthened. advantage of this illustrztion is that it exhiblis 


what takes place in the luminiferous wares ap 
or ucing the 


lacement of spectrum lines 

oncerning Hyalonema. e By Dr, Samuel Lockwood.—The 
recent deep-sea dredgings have done much toward clearing up the 
singularly anomalous history of ap een gless-rope sponge. 
Prof. Lockwood, howerer, thinks either from mapprecia- 
tion or otherwise, the knowledge thusgobtained has not been 
applied to the elucidation of certain mooted points connected 
with Hyalonema. With regard to the mi in 
H ema “wrong end up,” my opi 
themselves, 


however, as 
sented the Hyalonema: 
sand are some distance from the main or upper pornon encrusted 
with parantes. After removing portions eof the encrusting case 
from fascicle, he could not detect any structural evidence that 
Polython owed any for food to the object which had 


ven it local t, however, ‘‘chums” with the sponge 
fos oe oh oe Prof. Lockwood thinks that it draws 
ee irom tha tentacles, 
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making that place their feeding-ground, because of the facility | which 


afforded them to secure these egg-ceses by the abundance of the | named, 


Hyslonemas there. 
The Co-gftcrent of tn Navigation ` an atiem pi to ascertain 
within what Limits a can bs located at Sea by Astronomical 


Observations, By Prof Wm. A. 
to ascertam mathematically tha average n 
shi may be ont oe reckoning yea n paper. of length, 
in ong and careful research. It stated that in the case 
of Bats vemia here a continaa increase In the proportion 
of wrecka, as shown in the following :— 
Toc ate om cant. Inc, esa 18 emt, 
18 over r lad I over c> 
Ine. r See ee eee eee ae 
For 1869 we have a decrease in the number of vessels of 4 per 
cent, and an increase in the number of wrecks of 21 per cent, 
The confidence in reckoning by instruments had increased the 
i era ee ee ee a 
control; (a) wrecks to obtain insurance ; S) wrecks by deri- 
‘ation of compas ; (4) wrecks by errors o observation He 
concluded that yo per cent. of wrecks were from preventible 
causes, There are 3°3 times as many insured vessels wrocked as 
uninsured, The ratio of errors in chronometers wasillustrated 
in an elaborate series of tables showing that the ne must 
expect from this source angerror of 36 miles, must be on the 
look-out for one of 11'5, and must not be eicareal át one of 2i 
mia e eaae that ho has an average chronometer. 
One serious source of error is varying temperatme during a 
e The conclusion was that the navigator who assumes 
that be can get the place of his ship certainly within five miles, 
ar probably within fifteen, exhfflte an over-confidence which 
may lead to his ruin. 
ere rere otier] of interest, by Prof. Elliott, en Inter- 
natlonal Coinage ; by.Prof. Wheildon, on the Arctic Regions; 
by Gen, Barnard, on the Relation of Internal Fluidity to the 
Precession of the Equinoxes ; by Prof. Hilgard, on eee 
Longitudes, and on Meridional Arcs; by Col Whittl 
Rivera in the Mississippi Valley ; by Prof. Hunt, on B 
the American Palaozoic Series; by A. E. Dolbear, eee 
method of measuring the velocity of light. 


Rogers.—This was an attempt 
number of miles that a 








MR. HARTNUP ON DETERMINING THE 
RATES OF CHROMNOMETERS* 


SE am in redicting the rate of a chronometer for a 
T aioe eg A each the tmpenlect state of the instrument ; 


and ve well ed carefully conducted test, these im- 
perfection m mar be cs as to enable the mariner to avoid 
“the danger 


frequently follow from the neglect of such 
Saa ie "The Gredawich mean time is now so easily obtained 


m most seaports, that there can bo no dificalty m asoertainmg 
the daily or loss of s chronometer, if the rate so found 
be d on. The communication ie dme ae the met et 
i the firing of the which is p - 
eed er a E Head, has been po: pabceeatal thet th. 

tween the flash of the Arar nhie Greenwich mean time 
has not, on any occasion during , been such as could 
lead to an error ina sapr ingua to die extent of the width 
of the Mersey opposito point on which the gun is placed ; and 
by observing the flash of the on {wo occasions at an interval 
of a few dan tho rate dË a ometer may be obtained with 
suficient accuracy for moat practical p The rate so ob- 
tained however, cider vers maoh fom the rate at sea, if 
the tem in which the rate was obtained in port differed 
much from thet to which the instrument was exposed on the 


ate to improve the 


by change of tem 
one: to talaney with Sine p a grter per etn 


Feces have, without doubt, been made to compensate for 
change of elasticity In the spring throughout long ranges of tem- 
but there is evidently some objection to their 
ado; for the merchant navy. It is possible that the 
of Didi eaten a commie on of talkies 
* Extracted from the Report of the Astronomer to the Marine Committee, 
Mersey Docks and Harbour Board, for the your 137s. 
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made with the view of removing the defect above 
y render them less in their action, and 
more liab to injury in the of a less skilful mechanic than 


the but however be, the ordmary 
balanos seems to bo almost i ted te he merchant 
navy. ng ound to be éhe about four years 
ago arrangemen' repa wes made at the New Observatory for tho 
trial of chronometers in three definite tem: 
of the amonnt of in thelr rates gue to error of 
thermal adjustment, and more dno thfisand marine times 
Keeper Davo now been tested PMR anh of Pahranheit 
From a careful exammation of 
appears to be a definite temperature peculiar to each chrono- 
meter in which the instrument goes faster than in any other tem- 

and as the number OF degias above or below thiv 
temperature of maximum gaining rate increases the chronometer 
loses in a rapid] ratio, If we assume this law of 
varlation to be the of rate is directly as the square 
of the number of degrees from the maximum gaining rate, the 
rates calculated on that assumption are found sensibly to agree 
with those obtamed from observatiqn ; therefore, tows: have the 
rate from observetftn for each of definite temperatures, as 
given in my las? two Reports, we can find, by computation, the 
correction for error of thermal ad due to any other tem- 

ature. In order to do this it is to find— 
. the sda aha ihe in which the chronometer has its 
gaining rate, 
the te at Caen E and 

the T, or constant number, which mul 

the square of anf 

shows the amount 


je number of degices from 
loss for that numbe. of degroes. 
The following example shows the method of calculating C, 
T, and R from the observed rates in 55°, 70°, and 85° :— 
Chronometer, No. 727. 








s 
Rate in 55° = — 2'92... r 
r-r m— tap... d 
oy 7 =-1rI8...’. r 
: Yyor§=+095.. 
po 88.= —313...7 7 
d — d m — 2:29 
; d +d'= +o! 
c= An = 458 = - ovosog 
z MPEP ae = e 
rds Cx 60 — 0°3054 oe 
T = yo — 069 = 69°31 
Rer ~(T =o) tZ = — 1-88 + 0°69 x 00035 = — 1878 
= 
° From the preceding Examples 
Moan Daily Reto . 
in 55° in 70° in 85° C. T. R 
$ s s i 
No. 727 —292—188—313 —000509 ..69°31... ~ 188 
Let N = any number of degrees from T, then the Rate at 


Tae N= R+ Cx N, 
Required the Rate af No. 727 at 40° 
Here N = 29°31 and N? = 85908 


Therofare the Rate at 40° = — 1'88 +%—o'00509 x 859°08) 
y. Tik vales of C and T remain the smo for long 


periods ; asa 
rl they do et senmbly change so as the adjustments are 
nat altered, and the instrument remains condiuion ; but 


and should be redetermined on all favour- 

Hie change in R the raie must be firit 
carefully found in some definite temperature, poas; tor ex- 
i Oe ee ae e a O. 727 was 
found to be — 2'13, instead of — 3°13, in 85°, then the rate at 
T would be — o'f 'instead of — 1°88; but it might not be con- 
venient to obtain the rate in etther of the tem in which 
the rates are given in the test, and then it may be found as fol- 
lows :—Suppose the rata has been found to be — 1°55 in 81°5, then 
mo me ni De ODPTE for 81°5, on tho assumption that R 


has not changed, the difference between the rate observed 
and the rate com will be the correctlon to be applied to R. 

The com is as follows :—81°5 — 69'3 or N = 12° 
and 12°27 = 148°84. 
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Therefore, the rate at 81°5 = — 1.88 + oosa] x 148'84 | af the growth of aquaria, he divides {ts 


= —@Q" 


Observed rate in 81°5 = —1'55. Computed rate in 81° 
= —a%t4. The gate at T must therefore be d 
by 1'09, the found R = —0*79 instead of — 1'88. 
For any chronometer Which has bean allowed to temain at the 


Observatory for a perlod of five weeks the certificate of test 
issued with the instrument contains the data for caleu- 


lating the correctiog due to imperfect thermal justment, 





THE WHITWORTH SCHOLARSHIPS ‘ 


THE following Memorandum on the Whitworth Sa 
by Str Joseph Whi has been approved 
the Lords of the rae har a coe on Education, S 


themselves to the studies and co necessary for mechanical 
mg, during the tento of the scholarskips. g 
2. To ettect this I propose to the Lords of the Committee of 
Council on Education that as soon as possible, de in the 
competition of 1875, every candidate for a scholarship should 
uce a certificate that he has worked in a mechanical engi- 
neer’s shop, or in the drawing office of a mechanical engineer's 
shop, for two years consecutively. In 1874 six months’ conseca- 
tive work only in the engineer's shop will be 
candidate must be under 22 af 


end moulding, as 
mme marks be awarded as at 
4. In 1875 and the each holder of a scholar- 


may be held for three years, but may be 
of each year if the scholar has not made 


scholarships in the competition of 1874 
_ will be reduced from ten to sir. Each scholamhip will be of a 


ceding’ year. 

7. At the end of each 
scholars appointed under 
be examined in theory and in 
tion for tHe 


s tenure of the scholarship, the 
new roles will, as before stated, 


F 


FLBEIE,. 
tact 
p dae E 
: A 

: ; 

F 

E 

A 

Bi 

x 


ef 
; 
i 


according 
total number of marks obtained by the students in practice 
theory in the examination at the end of the year. The 
under paragraph 8 will be awarded by adding ti er the 
obtained by the students at the end of each of the three 


FETES 








SCIENTIFIC SERIALS 
THE current number of the Zoolagist commences with a notice 
the editor, of Mr. Lloyd's “Official Handbook to the 
Catal Palace Aquarium.” In an interesting historical sketch 





being extremely few in comparison to what they might be. The 
argument does not require, as Mr. Balkwill the proof of 


‘ bo: assured that all Derwiniris” are of 
opiniongthat when two not distant of animal hfe are ina 
to new and separate regions, the fact that ther 


Past) 


draws by 

people tn statuary and ing, before fell ander the of 
Gee auai onenn fg Conceal Aria ie ell teas 
earlier. civilisation ‘was rudely checked and thetr language super- 
seded, while they were then also first driven to a monadic 
mode of life. In spite, however, of anthlgamation with central 
Arablan population of South Arabia still admits of 
division into two the Sebeer and the Himyarites, 
the former of whom have yellow skins, 


yarite rulers of the Fodli, or Oxmanti-State, many of both 
males and f six fingers and six toes on both and 
feet, This is looked upon by the people at largo as a 
special mark of blue and prized accardingly by the pos- 
smon. It would seem the practice of consan- 
guincous which prevails in the Fodh, as in other 
ruling may of itself explain, as a moro case of heredi 

recurrence, ce of this physiol character In m- 


Herr von Martens, in a critique on Prof. 
appearance of Udo shells in the pile-dwellings of 
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and in the Paruderos Patagonians, draws attention to the di- ey ean is furnished by Prof Bradley; and 


of opinion to which the occurrence of this bivalve has,} another ghological 


fise, Dr. Boni deducing from it the theory that the 

ilian Terremare are the sites of human habitations on artifi- 

ea ead onesie rogei ds es 
as tho remains of sacrificial or other slaughter 


Kjakkenmod It is worthy of note m to this sub- 
ject that shells o the Adriatic form (Aforrhais pes pelicami and 
Venus verriscosa) occur in the Moravian ptle-d near 
Obnuts, while Mediterransan shells (Cypres nig mae 
have been foand on the These which aff 
incontrovertible evidence of the extension of commerce In pre 
historic ages, exe corroborated by the appearance of Red Sea if 
not Indian Ocean forms of shells, as Eburna spiraia in a Marier 
at Reggio, and ofc) in the Allemannic tumuli 
of Wurtemberg: ~ It been suggested by Dr. E. Friedel that 


the Une num L, and the 4 comm which 
are sO a t in Italian Lacustrine depomts, may be 
connected with presence of domestic swine, as these 


bivalves constitute m the present day a very important element 
in the food of these animals in the poorer districts of the Oder 
Mark.—In conclusion we would draw ai- 


and the B 

Spe to amous pe per tad by by Hear von Ore 
Anthropol zy of Berlin on to) Right and 
Left,” and have led to give the prefer- 


ancient forms of sculpéure, in Jewish ordi in 
Hellenic poetry, in y, whether of Turanian, 
Scythic, or o these tongues the right, hand is 
synonymous what is straight, and t, while the 
left is identical with what is aw. evil end ormal. The 
author attempted to the universally diffused preference 
for the d on ground of instinctive religious venera» 
tion in man, who 1aised the right hand in adoration as 


he traced the course of the smn from its rising toits se 
while Prof. Virchow was inclined to°refer it to a primary oe 
cal principle of the human The subject gave rise 
to an animated discussion in the Society, and ded to the consi- 
deration of several questions of miterest to the student of 
ethnology. e 

Stlaungsberichte der siaturwissenschajilichen Gerellschajt [tis 
in Dresden, Oct.—Dec, 1872.—The principal paper m this 
number is one by M. Ackermann, gi a ‘comprehensive 
account of recent deep-sea rescarches.—D Dr SeN farnishes 
acriuque of Zoluer’s work on comets; and among the shorter 
notices will be found; gnformanon on Phylloxera, the phymcal 
features, Simite; and products of Venezuela, nlkworm-cultiva- 


asics the `? cal Garden at Dresden, and other topica, —The 

nat (ae. 1873) conmats, in great part, 
beet tock enumerating the Neuroptera of 
pastes and Dr. K¢hler the Gastero ang Copehifera of 
Schneeberg.—~In the botanical section, M. Wilhelmi gives a list 


of plants fomd on the Murray nyver in Australia M. von 
Kiesenwetter communicates a paper on the history of roology 
to the time of Linneus, bemg chiefly abstract of Carus 
Work on the sabject n = vohiminous s ory ofthe Science 
in Germany,” now m cearse of publication. 

THE American Journal of Science and Arts, Sept. 1873,—~-In 
a fifth paper on some results of the earth’s contraction from 
Calie Teal Ding teats of (he formadon af conenental plá. 


teanx and oceanic de thus concluding the reconsideration 
Poa iedeu ad E es Besides the admission of 
a solid nuclens and partial union of the crust to the 


nucleus, a vea late oea adia E sone ponte one 
nected with paoimtain. making KA metata orphinn, in accordance 
with ideas developed by Le Conte and Mallet, and the results of 
personal study. author gives a valuable summary of his 
progress,—-Prof. O. Rood has a paper on the residual or secon- 
dary spectra which Brewster studied, and which are obtained 
when white light is through two prisms of different sab- 
stances, so as to compensate each other for colour. 
The Professor has obtained a large dispersion im such spectra by 
ing as one of the constituents the famished by oil 
of cassia, bisulphide of carbon, or flint glass, the other being the 
normal spectre from a diffraction . Some curious ex- 
ents with these are described, —A. on the 
ast year, by the Snake River Division of the U.S. 





per, by Mr. Washburn, treats of the Bos- 
horus region. ere are also notes on the Corundum of North 


Georgia, an Montana; om minerals fgund at the 
Tidley Foster vias Nor York; on an apparatus for 
oo a pand jon discovery of a new double star 8 


SOCIETIES AND ACABEMIES 
PARIS 


Academy of Sciences, Sept. 1.—M. Bertrand in the chair. 
—The ais ] were read :—-On the Aurora Borealis, 
by M. Faye. he author's Las a related to Donat’s late 
memoir on the same subject, in which he suggests that the pas- 
sage of electro- c currents from the sun to the planets is 
the cause of this omenon, M. Faye, on the other hand, 
deprecated the untroduction of such a theory, and that 
the effect of gravity as an agent in producing these may at 
least be probable. a He suggested tẹat motions such as are ob- 
served in the tgils of comets might occur in the upper regions 
of our atmosphere, 4e that excessively attenuated an might be 
constantly rus from the side of the earth turned towards the 
sun to that tuned from tt, and that this motion might cause m- 
candescence of the ar, visible at the poles as taone E the 

clary Theory as regards the Asygdalaceg, by M. A. récul, 
Cups of a partion of the Sahara, by M. © 

metallic velns of Cornwall ; 
veins, and aa eM to the 
stratigraphical arrangement of the country, M. Molssenet. 
—On the Siemens coil, M. A. Pellerin—Observarions of 


Planet 133 and of Borrelly’s comet, by M. Stephan. —On the 
es of form of Comet IV., 1873, and on its by 
MM. G. Rayet and eAndré. The comet has developed « tail 


and become brighter ; it has no nucleus, Its spectrum at first 
consisted of three one between D and E, another 
ial devel to 4, and a third 
developed the same bands appeared, bat they were larger 
and brightergand accompanied by a faint a as spectrum.— 
On the form of the Martial seas as compared 
oceans, by M. Stan. Meunier. Tay aes at 
long narrow straits on Mars are an additional proof of its greater 
age as compared with the earth. Taking the soundings of the 
Atlantic, he obagrved that if its level were reduced 4,000 metres 
(by absorption), it would then present a, Malley ‘aspect te tha 
Martial seas. 
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THURSDAY, SEPTEMBER 18, 1843 i 


SCIENTIFIC WORTHMES 


T;—FARADAY 
Michat Faraday, born September 22,1791, died 
August 25, 1867. 
ITH this number of NATURE we present to ouw 
subscribers the first of what we hope will be a long 
series of Portraits of Eminent Men of Science. . 

This first portrait is one of Faraday, engraved on steel, 
by Jeens, from a photograph by Watkins. Those who 
had the happiness of knowing Faraday best will best ap- 
preciate the artist’s skill—he has indeed surpassed himself, 
for the engraving is moge life-like than the photograph. We 
could ill spare such a memorial of such,a man, one in 
which all the beautiful simplicity of his life beams upon 
us. There is no posturing here ! 

There is no need that we should accompany the por- 
trait with a memoir of Faraday. Bence Jones, Tyndall, 
and Gladstene have already lovingly told the story of the 
grand and simple life which fas shed and will long con- 
tinue to shed such lustre on English Science, and their 
books have carried the story home to millions; nor is 
there any need that we should state why we have chosen 
to commence our series with Faraday ; everybody will 
acknowledge the justice of our choice. i E 

But there is grear need just now that some of the 
lessons to be learnt from Faraday’s life should be insisted 
upon, and we regard it as a fortunate circumstance that 
we have thus the opportunity of insisting upon them 
while our Scientific Congress is in session, and before the 
echoes of the Address of the President of the British 
Association dor the Advancement of Ssience have died 
away, 

In the first place, then, we regard Faraday at once as 
the most useful and the most noble type of a scientific 
man, The nation is bigger and stronger in that Faraday 
has lived, and the nation would be bigger and stronger 








still were there more Faradays among us no¥®. Prof.” 


Williamson, in his fimirable address, acknowledges that 
the present time is “ momentous.” In trath the question 
of the present condition of Science and the ways of im- 
proving it, is occupying men’s minds more than it has 
ever done before ; and it is now conceded on all sides 
that this is a national question, and not only so; but one 
of fundamental importance. Now what is the present 
condition of English Science? It is simply this, that 
while the numbers of our professors and their emofuments 
are increasing, while the number of students is increasing, 
while practical instruction is being introduced and text- 
books multiplied, while the number and calibre of popu- 
lar lecturers and popular writers in Science is increasing, 
original research, the fountain-head .of a nation’s wealth, 
is decreasing. 

Now a scientific man is useful as such to a nation ac- 
cording to the amount of new knowledge with which he 
endows that nation. This is the test which the nation, as 
a whole, applies, and Faraday’s national reputation rests 
on it. Let the nation know then that the real difficulty 
at present is this ; we want more Faradays ; in other words 
more men working at new knowledge. . 

No, 203— VoL, VIIL 


It is refreshing to see this want so clearly stated in the 
Presidential Address : 


“The first thing wanted for the work of advancin 
science is a supply of well-qualified workers., The secon 
thing is to place and keep them under the conditions 
most favourable to, their efficient activity. The most 
suitable men must be found while still young, and trained 
to the work. Now I know only one really effectual way 
of finding the*youths who are best endowed by nature for 
the purpose; and that is to systematise and develop the 
natural conditions which accidentally concur in particular 
cases, and enable youths to rise from the crowd. 

“ Investigators, once found, ought to be placed in the 
circumstances most favourable to their efficient activity. 

“ The first and most fundamental condition for this is, 
that their desire for the acquisition of knowledge be kept 
alive and fostered. They must not merely retain the hold 
which they have acquired on the general body of their 
science ; they ought to strengthen and extend that hold, 
by ap pees a more complete and accurate knowledge 
of its doctrines and methods; in a word, they ought to 
be more thorough students thfan during their state of pre- 
liminary training. 

“ They must be able to live by their work, without di- 
verting any of their energies to other pursuits ; and they 
must feel security against want, in the event of illness or 
in their old age. ? 

“Théy must be supplied with intelligent and trained 
assistants to aid in the conduct of their researches, and 
whatever-buildings, apran and materials may be re- 
quired for conducting those researches effectively. 

“The desired system must therefore provide arrange- 
ments favourable to the maintenance and development of 
the true‘ student-spirit in investigators, while providing 
them with permanent ‘means of subsistence, a eit to 
enable them to foel secure and tranquil in working at 
science alon® -yet not sufficient to neutralise their motives 
for exertion ; and at the same time it must give them all 
external aids, in propertion to their wantseand powers of 
making good use of them.” 

Whether the scheme proposed by Dr. Willamson to 
bring such a state of things aboutevill have the full success 
he anticipates is a matter of second-rate importance; what 
is of importance is, that the need 8f some scheme is now 
fully recognised. 

So far the remarks we have made have been suggested 
by Faraday’s usefulness, It is to be hoped that the 
noblentas of his simple, undramatic life, will live as long 
in men’s memories as the discoveries which have immor- 


.talised his namg. Here was no hunger after popular 


applause, no jealousy of other men’s work, no swerving 
from thetwell-loved, self-imposed task of “ working, finish- 
ing, publishing.” 

“The simplicity of his heart, his candour, his ardent 
love of the truth, his fellow-interest in all the : accesses, 
and ingenuous admiration of all the discoveries oʻ others, 
his natural modesty in regard to what he himself dis. 
covered, his noble soul—independent and bold—all these 
combined, gave an incomparable charm to the features of 
the illustrious physicist.” 

Such was his portrait as sketched by Dumas, a man 
cast in the same mould. All will recognise its truth. Can 
men of science find a nobler exemplar on which to fashion 
their own life? Nay, if 1t were more widely followed thar. 
it is, should we not hear less of men falling away from the 
“brilliant promise” of their youth, tempted by “ fees,” or 
the “ applications of Science,” or the advantages attendant 
upon a popular exposition of other men’s-work? Should 
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we not hear a little less ‘frequently than we do that re- 
search is a sham, and that all attempts to aid it savour of 
jobbery? 

Lastly we may consider Faraday’s place in the general 
history of Science ; this is far from easy. Our minds are 
still too much occupied with the memory of the outward 
form and expression of his scientific work to be able to 
compare him aright with the other oe. men among 
whom we shall have to place him. 

Every great man of the first rank is aie Each,has 
lus own office and his own place in the historic procession 
of the Sages. That office did not exist even in the imagi- 
nation, till he came to fill it, and none can succeed: to his 
place when he has passed away. Others may gain dis- 
tinction by adapting the exposition of science to the vary- 
ing language of each generation of students, but their true 
function is not so much didactic as padagogic—not to 
teach the use of phrases which enable us to persuade our- 
selves that we understand a science, but to bring the 
student into living contact with the two main sources of 
mental growth, the fathers of the sciences, for whose per- 
sonal influence over the opening mind there is no substi- 
tute, and the material things to which their labours first 
gave a meaning. 

Faraday is, and must always remain, the father of that 
enlarged science of electro-magnetism which takes in at 
one view, all the phenomena which former inquirers had 
studied separately, besides those which Faraday himself 
discovered by following the guidance of those convic- 
tions, which he had already eer: of the unity of the 
whole science. 

Before him came the discovery of most of the funda- 
mental phenomena, the electric and magnet attractions 
and repulsions, the electric current and its effects. Then 
came Cavendæh, Coulomb, and* Poisson, who by 
following the path pointed out by Newton, and 
making the forces which act between bodies the prin- 
cipal object of their etudy, founded the mathema- 
tical theories of electric and magnetic forces. Then 
Orsted discovered the cardinal fact of electro-mag- 
netic force, and Ampère investigated the mathematical 
laws of the mechanical action between electric currents. 

‘Thus the field of electro-magnetic Science was already 
very large when Faraday first entered upon Y his ‘public 
career. It was soJarge that to take in at one view all its 
departments required a stretch of thought for which a 
special preparation was necessary. Accordingly, we find 
Faraday endeavouring in the first place to obtain, from each 
of the known sources of electric action, all the pheno- 
mena which any one of them was able to exhibit. Having 
thus established the unity of nature of all electric mani- 
festations, his next aim was to form a conception of elec- 
trification, or electric action, which would embrace them 
all For this purpose it was necessary that he should 
begin by getting rid of those parasitical ideas, which are 
so apt to cling to every scientific term, and to invest it 
with a luxuriant crop of connotative meanings flourishing 
at the expense of the tneaning which the word was in- 
tended to denote. He therefore endeavoured to strip all 
such terms as “electric fluid,” “current,” and “ attrac- 
tion” of every meaning except that which is warranted by 
the phenomena themselves, and to invent new terms, such 
as “ electrolysis,” “electrode,” “ dielectric,” which suggest 





ioi other nisaniig than that asaigotd to them by their 
definitions, ¢ 

á He thus undertook no less a task than the investigation 
of the facts, the ideas, and the scientiflc terms of electro- 
magnetism, ‘and the result was the remedelling of the whole 
according to an entirely new method. 

That old and popular phrase, “ electric fluid,” which is 
now, we trust, banished for ever into the gion of news- 
paper paragraphs, had done what it could to keep men’s 
minds fixed upon those particular parts of bodies where 
the “fluid” was supposed to exist, 

Faraday, on the other hand, by inventing the word 
“ dielectric,” has encouraged us to examine all that is 
going on in the air or other medium between the electri- 
fied bodies, 

It is needless to multiply instances of this kind. The 
terms, field of forceglines of force, &iduction, &c., are suf- 
ficient to recall them. They all illustrate the general 
principles of the growth of science, in the particular form 
of which Faraday is the exponent. 

We have, first, the careful observation of selected phe- 
nomena, then the examination of the received | ideas, and 
the formation, when necessagy, of new ideas ; and, lastly, 
the invention of scientific terms adapted for the discus- 
sion of the phenomena in the light of the new ideas. g 

The high place which we assıgn to Faraday in electro- 
magnetic science may appear to some inconsistent. with 
the fact that electromfignetic science is an exact science, 
and that in some of its branches it had already assumed 
a mathematical form before the time of Faraday, whereas- 
Farad&y was not a professed mathematician, and in his 
wiitings we futi none of those integrations of tlifferential 
equations which are supposed to be of the very essence ofan 
exact science, Open Poisson and Ampère, who went before 
hım, or Weber and Neumann, who came after him, and 
you will find their’pages full of symbols, not ape of which 
Faraday would have understood. It is admitted that 
Faraday made some great discoveries, but if we put these 
aside, how can we rank his scientific method so high 
without disparaging the mathematics of these eminent 
men? > t 

It is true that no one can essentjally cultivate any 
exact science without understanding the mathematics of 
that science. But we are not to suppose that the calcu- 
lations and equations which mathematicians find so use- 
ful constitute the whole of mathematics. The calculus 1s 
but a part of mathematics. 

The geometry of position ig an example of a mathe- 
matical science established without the aid of a single 
calculatign. Now Faraday’s lines of force occupy the 
same position in electromagnetic science that pencils of 
hnes do in the geometry of position. They furnish a 
method of building up an exact mental ımage of the thing 
we are reasoning about. The way in which Faraday 
made use of his idea of lines of force in co-ordinating the 
phenomena of magneto-electric induction*® shows him to 
have been in reality a mathematician of a very high order 


* To estimate the intensity of Fartda: 3 scientific power wo cannot do 
better than read the first and Ante ee i and compare 
they fiw te tatemam n ia Beoce jonas Lifo of Franda yie which tells 
of the first the facts, and of the fmal pnblication of 
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—ons from whom’ the mathematicians of the hue may the former extension of glaciers.* When he showed his 


derive valuable and fertile methods. 6 

For the advance of the exact sciences depends upon 
the discovery and development of appropriate and exact 
ideas, by means of which we may form a mental re- 
presentation of the facts, sufficiently general, on the one 
hand, to stand for any particular case, and sufficiently 
exact, on thé other, to warrant the deductions we may 
draw from them by the application of mathematical 
reasoning, 

From the straight line of Euchd to the lines of force of 
Faraday this bas been the character of the ideas by 
which science has-been advanced, and by the free use 
of dynamical as well as geonietrical ideas we may hope for 
a further advance. The use of mathematical calcula- 
tions is to compare the results: of the application of 
these ideas with our megsurements of the quantities con- 
cerned in our experiments. Electrical science is now in the 
stage in which such measurements and calculations are 
of the greatest importance, 

We are probably ignorant even of the name of the 
science which will be developed out of the materials we 
are now collecting, when the great philosopher next after. 
Faraday makes his appearance. 











LETTERS TO THE EDITOR 


[Zhe Editor dees not kold Mls a E ee 
by Ais correspondents, taken of anonymous 
` communications, | 


Tyndall and Tait ° 

T BAVE hitherto refrained from intruding upon your spacé with 
teference to this deplorable Forbes’ controversy, but now that the 
occasion has come when a brief deliverance on my part seems 
called fon, | aeto yodacomtesy, if not to your justice, to allow 
me-room for it 

In the first place I would ask te inform sach of 
your readers as*may feelan mterest in the subject, that if they 
fuser to Panag! Torben and the tone and logic of my re- 


jorder to Prin Fo and his biographers, be aig consult 
the rejoinder 1 blished by Longmans, not the ex- 
tracts and airada 6 of Professor Tait 
They will thus learn, other things, that what Professor 
Tet eale Rapes , - iksimply nainrerable. i 
With regard to the tying the various points ia Principal 


e fe a ala 
I deem it a worthy occupation. In'my rejoinder I converged at- 
tention on the two pomts which Principal Forbes himself consi- 
dered tho really serious ones, and having broken the neck of the 
argument In both these cases I cared little about prolonging the 
controversy. Nevertheless uf corcumstances show it to be neces- 
šaty it may be al. 
rofessor Tait invariably writes on the hypothems that what 
is not contradicted Annot be contradicted, and must therefore 
beaccepted as ttue—a natural, if not mevitable, assumption on 
hus part. For example, Forbes’s argument rt fhe cre. 
vaases of Renda was left unanswered by me, hence concla- 
son that it was unanswerable, That argument, however, imnow 
jn shreds, as it might have been, had I so willed, any time during 
the last dozen Principal Forbes an asser- 
tion regarding is eof Agasaz ; the assertion is left uncon- 
tradicted ; it must ore be accepted as true, and I am unjust 
tpecante T do not ao accept it Thirtezn years ago, however, I was 
on of a diametrically oppomte assertion from ML 
rer Quite as distinctly, though not so specifically, he 
writes thus within the year, ‘‘When Forbes came to 
vut me upon the of the Aar, he knew not only every- 
that I hed done, bat also my plans for the future. - When 
\ he left he positively declined to any opinion 
< glacier phenomena, under the ples that he only came to 
, and had no intention of following up the subject, 
sas ho had no desire to be involved in the controversy then raging 


\ 


\ 





hand I not enter into a protracted discussion, but simply 
made a statemen: of facts and let the matter rest. ar 
When I look,” adds M. Agassiz, “on the whole transaction it 
seems incredible. There is in it no vestige either of the gentle. 
man or the honest investigator,” 

eee of Uus eee cantoni aly sammie 
of Punelpal Forbes, the proper course for me was to re as 
sations on both sides, “and to confine myself to demonstrable 


facta, This I ly did. 
With regard tg Mr. ait’s criticism of my “ popular ” writings 
it has, of course, n to do with his defence of Forbes, but is 


the product of mere ignoble spite. He asks me to reply to him not 
acco to the letter, bat accordm. o pei arit ot his attack, 
IFI use the expression I woul forbid !” for 
how could I dojo without isvenne Lee to some extent 
to his level, The antecedents of Mr. Tat with reference 
to me are pretty well known, When I songht to rise 
from the dust a ious man whose name is now a house 
hold word in science, who has been elected by acclamation 
a member of the French Academy, and who has received the 
honour of the Royal Society—when I to place 
Dr. Mayer in the position which he now holds, and which 
no detraction can remove him, it was Mr. Tait who, in Geo’ 
Words, me with the pnblic; who followed 
up his attack in the “Philosophical Magazine,” and who when 
publicly hoisted by his own petard, retired to void his venom 
me in the anonymous of the “North Boosh Re- 
ew.” It is this man whose blunders and whose injustice have 
been so often reduced to nakedness, without ever once showi 
that he possessed the manhid to acknowledge. aà commited 
wrong, who now puts himself forward as tho corrector of my 
errors snd the definer of my ere tiae ponti on. That 
is happily not upon him, opmion 1 
dome ant be to most others, a trifle light as air. i 
ver considerations than mere personal ones hero arise. 
bt I venture, Mr. Editor, to express a doubt as to the 
wisdom of discussions of this kind to appear jn your 
invaluable journal ving. opened your columns to attack you 
are, FPR in duty tee to open them to reply, but if I 
might. venture a suggestion, you would wisely use un- 
doubted editonda rights, idar the Birat of science, by 
putting a stop to proceedings which dishonour it. An illustrious 
penon y writes to me thus g—‘'T have just read Rrofessor Tait's 
etters in NATURE, and feel a recurrence of that pein which 
similar communications once inflicted on myself—pein felt, not 
on my own account; for I knew that the attacks would no more 
sully me ım the opmion of thdae whos A pr 
than did in my own opinion; bat or wounded 
honour Of sence and the the outraged dignity” of scientific contro- 
versy.” Joun TYNDALL 
Athensum Club®, Sept. 16 


a [We Geely gympathito with Professor A cr remarks on 
the injury e to scientific controversy introduction 
into it of personalities, and we should hare e his own letter 
square with his canon if his referenco to our duty in this matter, 
and his Inmnuation af injustice did not take the matter ont of 
our hands, Prof. Tyndall forges At) that Prof Tews letter is 
an answer toa pamphlet by yndgll, and that s was 
asked for it as such; Mad Wok “an, aach datas, ons 
in which Prof Tyndall’ uses the word; (2), that if the Editor 
a yndell cugresy Nao E ugh El, say pana ot 
ATURE t e position o 
absolute justice and ri in all AT matea which at 
now occupies and become the mere mouthpiece of a clique. 
What the Editor can do and has endeavoured to do in this 
case, 1s to guard the reputations of msn of Science against the 
attacks of mea of straw, and to see that no peronalites are 
used; and it 1s under protest that he allows to pass in 
Prof. T ’s letter, for the reasons already stated, p.csonalittes, 
the eq ents of which, the Editor, in the exercis; of hu “ un- 
doubted editorial rights,” struck out of Prof Tu?s communica. 
ton —Ep, NATURE | 


* "This tallies with Forbes’s own account (Travels, pago 38). “ Far from 
ee ae wished me to do in 1841, 
the theory of glaciers was all the hai ay, tad reeering sy opens 

y heann y to may, d enig a 
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. NOTES FROM THE “ CHALLENGER” | of the dead shells of Pteropods, many Ag poma, and 
; many p pebbjes ee OF rales ee animal forms of 
vu. entangled in the swabs, or si out 


Ox Monday the goth of ‘June we sounded in I fa- TA e Another Schizopod crustacean of large sire 
thomas, about 114 miles westward from ri The | anid great en Ms form’ and brilliancy of colouring 
regards 


pai Biet wa geg roe a came up | came up in this 
PEREST ORNE, a arge proportion it as congeneric with the species taken at Station 69, at a 
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* te 7 Fra. —Optlogtyp bullata, Wy. Thomsona timos tha natural os 
A depth of 2,208 fathoms, afd as these crustaceans are | Willemoes-Suhm própóses to establish the genus Guatho- 
among our mest interestmg acquisitions pre mir voripe 2 pkansia presents characters which have crto been 
between Bermudas and the Acores, I will abstract ef | found partlyin Schizopods and partly in in Eons ds, but’ 

<2. description of them from his notes- not combined in the same animal. are Howeren 
s The two, crustaceanš for whose reception Dr. von psseutialy Schizopods, and have ee re gta with 





Tape ter, a ns described in great detail by the late five of these. The shield is longed anteri 
- ars. rat la proposed to refer Gaarkoðkontia to the y a Tae shield prolonged ano into # 
~ E Bee LEE PEE DS en nae 
aY Pa of the 


real ialileld covas the foide The two species gen k 
segmenta of the body, Pat iis unconnected with the last G: gigas, ne ap. (Figa. 4and 5). Scale Pack outer an. 
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tenna with five teeth ; dorsal shield with the ouger angles | with one ‘tooth. A long central 
of its posterior border produced into spines ; no posterior ? border of the dorsal shield, but no 


spine in the middle liae ; length 142 mm. Of this species 
one specimen was taken from a depth of 2,200 fathoms, 


with a bottom of Globtgerina ooze, at Station 69, 400 miles 
to the west of the agra 
G. zoga, n, sp. (Fig. 6): Scale of the outer antenna 
e e m 


Fia 4 
Fias. 4 & 5.—Gnathophe sir gigas, y. W.-S. 


there are characters presented by the new genus, particu- 
larly in connection with the dorsal shield, which not only 
entirely se e it from Lophogaster, but enlarge our 
views on the whole Schizopod group. In both species 
the shield is sculptured by ridges traversing it in different 
directions, and in both there is a long spiny rostrum ; 
but this shield is merely a soft duplicature of the skin, 
connected with the body only anteriorly, and leaving five 
horacic segments entirely free. In the structure of the 
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ine on the posterior 
eral spines ; length, 
60mm, A single specimen at the present station luke- 
wise from a bottom of Globigerina ooze. 
On comparing the figures of these two species and of 
their anatomical details with that of LopAogaster given by 
Sars, one is struck by their great general similarity ; but 


Fra’ 6 Fig. 5 
Fic. 6,—Gnathophansa roaa, v. W.-S 


shield and its mode of attachment Guathophansia has th: 
test resemblance to 4gus among all crustaceans, but 
fe differs from it widely in all other respects. MNebssia is 
the only Schizopod in which the carapace is not con- 
nected with the ae thoracic ents, but in that 
genus the form of the carapace is totally different, and the 
genera are otherwise in no way nearly related. 
Neither the antenns, nor the scales, nor the mo of 
the mouth present any marked differences from those of 
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Lophogaster, with the exception of the second maxillæ. 
These, with nearly the same form as in the Norwegian 
genus, bear a of accessory eyes. Such eyes are well 
known at ae of the thoracic and even -of the ab- 
dominal limbs in the Euphansida, a family with which 
the Lophogastridee have otherwise q in’ common, 
but hitherto they have not been met with in any other 
animal or in any of the man 


“ Pine dent of 
the first is, as in hogaster, transf into 
"rhe gills are arboreacent and attached to 


the bases of the legs. The abdomen and its appendages 
’ differ from those of Lophogaster, We find here 
_ also that the last segment is tly divided into two. 
This would indicate an Roprascu ta sack. forms as Vedalia, 
which has nine abdominal segments, or at all events a 
- tendency to a multiplication of segments which if really 
existing would scarcely allow the association of the genus 
with the true 
The weather was oe te During the day the 
island of Flores was visib a cloud on the horizon, 
about 50 miles to the northward. In the afternoon we ob- 
ae EREE of tem soundings at A dice 
100 oms down to I and in the evening ed 
under steam towards Fa 
- On the following day, the rst of July, we sounded in 
ayal, apparently 


1,350 fathoms, about 20 mile# west of 
in ade ion which the western group of the 


Açores, Flores and Corvo from the central group eFayal, 
Pico, San Jorge, aie tp and Gracioza, and during the 
IRRA we gradually ed the fine island of 

and enjoyed the selonan of its bold outlines 

ch and varied colouring. In the we passed 
i re the narrow channel between Fayal and Pico, and 
- anchored in the roadsteads of Hartes. . Wwe found to our 


great disappointment that small-pox was ent in 
~ Fayal, and as Captain Nares considered & imprudent to 
give general leave, one or two of us only landed to pick 


Tp what general impression we might of the appearance 


lace, and on the following morning we proceeded 
oe San Miguel, first taking w few 


of the 

in shallow water between Fayal and Pico, where we 

fi a rather scanty Auna, resembling in character that 
_of southern E on a bottom of dark volcanic sand. 


On portont The ip sounded in 750 fathoms on a 
ship water-bottle was sent down and 


brought eet ee bottom wate., In the after- 
noon we irten and furled sails, and proceeded under 
steam towards San Miguel, and in te 


i sto 
abreast of Ponta Delgada, the capital ee ieee 
where we lay-ta for the night, secured to a face Next 


mbron; 8 we ford, y tè -our ion, that the 
town was from any épidemic of small- 
we steamed in to the anchorage, and cast anchor in 


13; 

We remained at San Miguel ntl Wednesday th eae 
We were well aware time at E 
quite insufficient to enable us to aan of 
- im to add to thé “knowledge” of the natural 
history of’ the island already so well worked éut, 
and as we had had a long sea-cruiee, we were in 
:no way disinclined for a few days of complete relaxation. 
We y combined into a party, totally w- 
scientific in its object, and by the aid of mules and donkeys 
made a most enjoyable raid among the caldeiras and 
volcanic ranges of the east end of the island. The 
random impressions collected during these dora subsectva 
may arto perhaps be chronicled elsewhere. 

first haul after leaving Ponta Delgada, was in 1,000 

fath mid-way between the islands of San Miguel and 
Santa The barom was Globlgetva com The 
Formigas. e bottom was bigerina ooze. 
Principal feature in this was the unusual abun- 
dance of stony corals of the deep-sea group. 








Two Ihing specimens of a species of Flabellum 
ad Here out, the same as ange one which we had 


iously at station 73, to the westeof Fayal. 

um is wedge the calicle rising 

an a pedicle, The extrefne height, from the 
end of the pedicle to the of the cup, is 50 mm. ; 
ee ee is 65 mm., and the 
est 30mm. The three species are wery hearly of the 

same dimensions, i 
‘The lateral costæ make an angie with one another of 


“120° to 140° and are sharp and mioderately prominent, 
with an irregular The external surface of the 
calicle is covered with a glistering epitheca, and near 


he mamia isof a Tighe pine Eon: The F the 

to part an secon septa 

are es ee cal Pa e lateral costæ, and 

aen a tae cae ridges, separated by ‘ht 
e ends of the 


cle are broadly roun 
oni it is compressed laterally ithe centre. The upper 
sie! Sa is curved, describing about one-third of a circle. ` 
ere are six systems of septa disposed in five cycles. 
The septa are extremely thin ‘and fragile. They are 
tinged with pink, and covered with rounded granules, 
disposed in rows, The ey ee ee 
erve tea THOS soe aie beset 

twelve systems. These septa are b 

nent, with a rounded superior 

lines of growth. The epa, of he "hr, foarti 

Seascale successively, diminish in breadth, 
are thus very marked!  distoguiatied from one another, 


and from’ th d nd ta, Th : 
of om te apg ane spec te tie wee 


ane aired z 


the third a short 
distance before reaching the RTA The septa of 
the fifth cycles are jncomplete. The margin of the 
calicle is very deeply indented, the costal corresponding 
to the primary and secondary apre ee eee 
conjunction with the outer mu eo ties 
prominent pointed processes ; similar but shorter lok: 
gations accompany the tertiary, and some of the quater. 
nary septa. cige of the wall oF the calicle’prese thus 
formed, the edye of the wall of the cle presents a 
a a se 
Two of specimens p soft 
Ales end tbe Ro Ve i 
round the elongated oral 
at Wage mae cs 
of madder colour ; the remainder ae 
pale pas The pete 
ta. ae an 
i ol septa Oe eas dee 
and along’ with, the tertiary tentacles, which are some- 
what shorter, but in the same line, are placed nearest the 
mouth, and at an val distance from it. The tentacles - 
of the fourth and cycles-are successively smaller and 
at successively greater distances from the mouth. 
Placed om either side of each teptacle of the fifth 
cycle, and again somewhat nearer the edge of the calicle, ` 
thereeare a pair of very small tentacles which have no 
septa developed in correspondence with them. There 
arégthus four successive rows of tentacles, and the 
normal number is six. “Tho tentacles are of a 
light red colour, and between their bases are stripes of 
yellowish red and light grey. 
This group belongs to the group Fiadella 
of Milne Edwards, and Dto abis to that divinae iA which 
the costæ are prominent and ridge like on the faces of 
the corallum, as well as on its lateral margins, but it 
differs from those described under this head by Milne- 
Edwards, in that it has five cycles, the fifth no 
plete, and in other particulars which appear 
vet ies specimen of by Mr, 
Aatols lieing en of a coralrefe M 
to the genus Cerafotrochus was obtained from this 
The corallum is white. The base sub-pedicellate with a 


> e 


from ` 
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small scar of original adherence. The principal costals 
pale cera and round the region of the base t with 
s spings directed somewhat upwards, The upper 
portion of the costa is without spines. The pamary and 
secon septe are Broad and exsert. Pali are absent, 
the columella is fascicular. The absence of pali, the form 
of the columella, and the nature of the base, associate this 
form with the*Cengirvirocht, as defined by Milne-Edwards, 

The animal is of a dark madder colour on the region 
of the margin of the calicle between the exsert primary 
and secondary septa, and on the membrane investing the” 
wall of the corallum from the margin down to the com- 
mencement of the spines, This dark colour is succeeded 
on the disc by a band of pale bluish, within which there 
is again a zone of very dark madder colour round the 
mouth. The dark colouring-matter is interesting, as it 
gives an absorption spectrum of three distinct bands, 

On Friday, July 11, we sounded in 2,025 fathoms 
376 miles to the west @f Madeira, theebottom very well 
marked “ globigerina oore,” and the bottom temperature 
ro C. 

The weather for the last few days had been remarkably 
fine, with a pleasant light breeze. When we turned up on 
deck on the morning of the 16th, we were already at 
anchorin the beautiful bay of Funchal, and looking at the 
lovely gardefi-like island, full gf anticipations of a week's 
ramble among the peaks and “ currals” and the summer 
“quintas” of our fmends—anticipations which were 
doomed to be disappointed, : 
WYVELLE THOMSON 
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THE INTERNATIONAL METRIC COMMISSION 
AT PARIS 


JS continuation of the notices of the prpceedings of 
this Scientific Commission (see NAT vol. vii. 
. 237), it may now be stated that the French Section 

ve been engaged during the present year m the work of 
the Commission entrusted to them, and have continued 
their sittings up to the present time. ‘It appears from the 
printed “ Bros Verbaux” that their attention has been 
principally directed to the further investigations and ex- 

eriments ired for the melting and casting of the 
arge mass of alloy of platinum and iridium, determined 
upon as the material of all the new standar with the 
view of obtaining a homogeneous ingot of these two 
metals in the proper proportions. This preliminafy work 
is now so far completed that the twelve members of the 

Commission elected as the Permanent Committee, have 

been summoned to meet at Paris on October I, to consult 

upon the subject with the French Section, and more par- 
ticularly to discuss and decide the lollowing points :— 

1. The date of the definitive of the melting platinum- 
iridium intended for the construction of the new Interna- 
tional metric stand “ 

2. The question whether the Aféfres-d-douts requested 
by some countries shall be constructed from the metal of 
the same melting as the A@ires-dtratis. 

3. Whether the shall be made from ,the 
metal of the same melting as the Afétres-d-iraits. 

Asto the number of metric standards required to be 
constructed by the Commission, the greater number of the 
Governments represented at the Commission have already 
intimated their wishes to have in all 31 metres and 24 
kilograms, Germany and Italy bave not yet notified 
their decision, Austria and Switzerland have declined to 
reply until the question of the creation of an International 
Bureau is satisfactorily settled, and it is understood that 
the same course is being followed by Germany. Russia 
is favourable to the creation of the Burean, but has not 
yet decided on the number of standards she will require. 

In addition to the number of fifty delegates y 
appointed by twenty-nine Governments to take part in 














the International Metric Commission, and whose names 
have been already announced, the Haytlan Government 
has nominated M. Ch. Laforestie, Chargé d'Affaires of 
the Haytian Republic, and the Government of Brazil has 
nominated Prof. Such de Capanema as their respective 
delegates of the Commission, The French Government 
has also invited the Governments of Central America, 
Persia, China, and Japan to send delegates to take part 
in the proceedings of the Commission. 

As it will be expedient to construct a number of spare 
copie§ of the new metric standards, it will probably be 
necessary to prepare for the construction of not less than 
fifty metres and nearly as many kilograms. 

But difficulties must inevitably and at once arise at 
Paris from the course taken by the Governments of Ger- 
many, Austria, and Switzerland, as it tends materially to 


impede the attainment of the declared primary objects of 
the Commission to construct and furnish oh vemment 
interested with umform metric standards, which are to be 


accurately verified, and of equal authonty. After the ex- 
piration of four years from the date of the appointment 
of the Commission by thegFrench Government, on 
September 2, 1869, and the passing of almost unanimous 
resolutions at a full meeting of the Commission in 1872, 
upon the mode of constructing the new standards, the 
time has now arrived when everything has been got ready 
for commencing the actuab construction of the new stan- 
dards, It can hardly be ted that this, the real work 
of the, Commission, is to stopped until the ulterior 
question of the creation of an International Metric Bureau 
is settled to the satisfaction of the three above-mentioned 
Governments. Nor does a farther significant step which 
has been recently taken by the Austrian Government lead , 
to much hope of a satisfactory solution of this question. 

The Austrian Government has officially declared that 
it accepts ‘in principle the establishment of an Interna- 
tional Metric,Bureau upon the basis of the resolutions 
passed by the Commission, so far as relates to the objects 
and functions of this Bureau; and that it is quite dis- 
posed to take part in a°Convention upon the subject, pro- 
vided that all the other Governments represented at the 
Commussion give their adherence. But it expressly re- 
serves the night of making new propositions when the 
questions of the organisation, the seat, and the direction 
of the Bureau are discussed, as yell as the right of 
definitively approving the Convention. 

It proposes, at the same time, that in order to maintain 
the international character of the negociation, the seat of 
the Conference shall be at Berne, where the Inter- 
national*Telefraphic Conference is now held, or at Brus- 
sels, these two cities being equally upon neutral terntory. 

And that for facdiatipg the proceedings of the Con- 
ference, the Permanent Committee inted by the 
Metric Commission, shall previously elaborate a project 
of Convention to be communicatedsto the several govern- 
ments interested ; and that the Conference be not con- 
voked for completing the definitive Convention until the 
preliminary negociations shall be sufficiently advanced to 
allow of a favourable result. - 

The invitation given by the French Government to the 
Austrian and other governments, was to take part in the 
creation of the International Metnc Bureau based upon 
the five points proposed by the Commission, and it now 
appears that Austria objects to three out of these five 
points, And even as regards the other two points, Aus- 
tria’s adhesion is conditional upon the concurrence of all 
the other governments represented at the Commission. 
Up to the present time, however, the governments of five 
countries only have officially notified their concurrenc, 
whilst those of twelve countries have formally declined to 
take arpar in the establishment of the proposed Inter- 
natio etric Bureau, Under these circumstances, it3 
creation at all seems very problematical, however desir- 
able it may be in the interests of metrological science, 
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s will enable the final decisions to be made, whi alone are 


- by papers,.and will be held in cpmmon with Magdalen College. 
. elected. ‘The examination for the two fellowships will commence 


` October 7, between 4 and 5 PAL 


3 F. C Buckmaster on Saturday morning, the 2otheinst., at 10.30. 


__- teachers of primary schools aralled thentyelres 'of-thẹ privi- 


? 


_ apparatus’; this, ‘together with the engagement of an additional 


” rich and ‘important collections and preparations of mosses left 


“with a view to their preservation ‘and long‘continued. isefulnest 
_ `The remander of his botanical ‘library, -his‘thpidg“miavosdopes,; 
° and other collections are bequeathtd to the State Scientific and 


archeological subjects, and joint author with Prof. Whitney of 
ghe Governrflent Report on the Mineral Lands of Lake Superior, 
published in 1850; and Prof. Henry James Clark, of Amherst, 
one of the most thorough histologists and best microscopists in 
the country, and a large contributor to Prof. Agasis’s volumes 
on the Natural History of the United States. Of these losses 
to science, Prof. Clark was under 50, and only Prof, Lewis 
over 60, ° 


It is evident that tho decision upon these new propo- 
sitions must be left entirely to the governments interested. 
At any rate, the discussion of the Austrian propositions 

-appear to be quite beyond the powers of either the French 
Section or the Permanent Committee, who are in noway 
authorised to re-open questions which, so far as the action 
of the Commission is concérned; have, already been una- 
nimously decided at the full meeting of the on. 
Meanwhile, the specific work of the Commission must be 
proceeded with, and. the approaching at Paris 







































THE fust meeting of the Agassiz Natural History Club, recently 
organised by the'students of the Anderson School of Natwal History 
on Penikese Island, was held on July 24, and showed signs of poat 
energy and activity. Although ‘the-school-hgd only been open a 
fortnight, lectures on surfaco geology, the embryology of verte» 
brates and articulates, on physiology, physical geography, on the 
microscope and Its construction, with practical lemons on ite use ; 
free hand drawing on the blackboard, zoological and landscape 
drawing, and daily glredging excursbons”in the yacht Sprite, 
together with instwuctlons in collecting and preserving animals, 
havo been given. The amount of laboratory work done is stated 
to be most satisfactory, Large aquaria are being set up in the 
temporary laboratory. 

Tue Council pf the Pharmaceutical Society’ are desirous of 
forming a complete herbarium, of medical plants from every 
quarter of the globe, whether officinal or not. .Mr. Holmes, the ` 
Curator of the Societys Museum, 17, Bloomsbmy Square, will. - 
be glad to enter mtg communication with any foreign botanists 
and pharmaccutists willing to co-operate in the work. 


IN a telegram from St, Petersburg; September 11, it is stated 
that General Kanfmann reports that the -Amoo Daria river 18 not 
navigable by steamboats. The scientific expedition sent ont by 
General Kanfmenn to explore the old bed of the Amoo Daria, 
river as far a$ the lake of Lara Kamish, retdimed on July 
23 tothe camp at Kunorgentsch, The expedition explored the 
tiver to a distance of 450 verms, and succeeded in collecting 
much valuable information and scientific materials, 


In a telegram from St. John’s, Newfoundlandpof September 
11, it is stated thet the Ywessta had arrived there and reported 
that the camp of the crew of the Fwerzs was discovered by the 
Tigres on August 14 at Littleton Island, where the ship was 
deserted, Manuscript records of the expedition up to a perlod 
of six weeks before the discovery were secured, Tho Tigress is 
still it search of the Buddington, party, yho are believed to be 

A PAPER in Petermann’s Mitthel/umgen upon the driftwood 
foand in Nova Zembla has at present a special interest in con- 
nection with the discovery‘of fragments of a similar character by 
the crew of the Pwaris in Polaris and Newman Bays. The 
Nova Zembla specimens: consisted ‘mainly of willow of various 
thicknesses. “There were-aleo, however, pfoces of Beech nearly 
“a föt ty diameter, several species of pine, among these P. soes- 
tris, an Abies, &ó. It is thought>that w.large portion of this ` 

Thust have been derived from the Petschora, Ob, and 
Yenesci rivers, and that none of it could have been dertved from 
the current of the Gulf Stream, 


required for beginning the construction of the new 
Sundanis. a H. W. CHISHOLM 


> 
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NOTES 


AN election will be held on Thursday, October 30, to two 
fellowships in connection “with Merton College, Oxford. The 
examination for one of these fellowships will be in mathematics, 
for the other in physical science. ‘The election to the physical 
scienco fellowship will be decided with respect to proficiency in 
physics, but candidates will have an opportunity of showing a 
knowledge of chemistry as supplementary to physics. The ex- 
amination in both these subjects will be partly practical, partly 


A lecturesh!p in physics, tenable’ for threo years, in Trinity 
College, of 200/, per aumum, will be offered to the Fellow to ba 


on Tuesday, October 7, at 9 asi., in the Merton College Hall. 
Candidates are required tô call on the Warden on Tuesday, 


> Tue Opening Address of this sessfon of the St, Thomas 
Charterhouse Teachers” Science Classes will be delivered by Mr, 


The chair will be taken by Sir J. Bennett, and a deputation from 
the Sclence Department of South Kensington will attend. 
Last year this undertaking met with signal- success: above 200 


leges oflered by the institution, Many- of the lete students are 
now qualified to givre insfruction in elementary sclence, Tho 
movement is likely to do‘an immense amount of good in the way 
of making the teaching of elementary sclence_common amongst 
the mases. During the 1ecess about 250%. hss been expended 
in fitting up`a chemical laboratory and purchasing scientific 
number of lecturers, it is-thought will again secure a large number 
students. ° st 


paps 


We understand that the bryologite! books and exceedingly 


by tho late Prof, Sullivamt, whose death we recorded last week, 
are consigned to the Grey Herbarium of Harvard -nivétsity, 


Agricultural College just established wt Columb?” « 


ot e a 

THE American Naturalist for August .ecoids the death of 
four. contributors to that journal, all more ‘or less known as work- 
ing naturalists Prof. John Lewis Russell, of Salem, one ot 
the founders, and for many yeas president of the Essex County’ 
(Massachusetts) Natural History Society, which afterwards be- 
came part of the Essex Institute, an active worker in botany; 
Mr, George Gibbs, of New Haven, the distinguished American 
ethnologist and philologist, whose special work had been in the 
language and history of the-North American Indians; Col. John 
W. Foster, president of the Chicago Academy of Science, a 
constant contributor of papers and memoirs on geological and 


THE past winter was very mild in the southem portion of 
Iceland, but quite severe in the northern. In the middle of 
January an eruption of the volcanoes in the great Yokul Moun- 
tains, in the south-east corner of the island, took place, which 
continued with unnsual violence for about a week, and then 
suddenly ceased. Since then no fire has been noticed. Largo 
quantities of ashes have fallen on different localities, but it is 
believed that the deep bed of snow protected the pasture lands 
from destruction, ‘Volcani¢ ernpilans took place at the samo 
time in Chill, ae 
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THE recent number of Prlermonn's Mittheihsngon contains 
articles and maps on the American North Polar Expedition and 
T Rusia, «The New Lybian Expedition and a 
Russian March on Khiva are the subjects of two of the articles, 


By the death of the last surviving porpbise the Biighton 
Aquarium has to lament the loss of one of its most attractive 
featuies, ` e 

WE have received the Prospectus of a new club to be called 
“The Scientific Societies Club,” The approaching concentra. 
tion of scientific societies, the Prospectus says, suggests that the 
present is a fitting time for the formation af a ‘‘Sclentific 
Societies Club,” which would afford in the neighhourhood of 
Burlington House conversation and reading rooms, as well as 
the usual facilities of a club for members of all scientific societies, 





In order to render the club’generally available and as useful as 
possible to the scientific world, it ts proposed thet the enhance 
fee and thé annual subscrigtion shall each be smell. 


ACCORDING to Dr. Fritsch, the discovery hastately been made 
of lacustrine dwellings in the vicinity of Lerpaic, as the result of 





certain engineering operations undertaken to regulate the course 
of the River Elster. After passing through a series of layers at 
a certain depth, the workmen found a seres of ogk piles pointed 
below and de#imposed above, sng suppoiting a certain num- 
ber of oak trunks placed horizontally ; and on the same level 
with these were found certain lower jawsjand teeth of oxen, 
fragments of antlers, broken bones of various mammifers, shells 
of an Anodon, fragments of pottery, two polished stone hatchets, 
&e. è 

Pror. C. A. WHITE, of Iowa State University, and State 
geologist of Iowa, bas been appointed to the new chair of 
Geology and Natural History at Bowdoin College. . 

A COMMUNI@ATION has been made to the Acadefnia dei Lincei 
of Rome, by M. Tarry, giving the results of his personal expe- 
rience and investigations into the connection between the cyclanic 
storms and the showers of sand thet frequently visit Southern 
Europe. M. Tarry, after travelling as secretary to the French 
Meteorological Society into Northern Africa and the Desert of 
Sahara, and having consulted the files of the Daily Weather 
Bulletin of the Paris Observatory, believes himself to have 
established the fact that whenever a cyclone passes southwaid 
from Europe over the Meditenanean Sea into Africa (as some 
few of them do every season), it then retums northfard or 
northwestward, and traasports the sand which in the desert 
formed a sand-storm to the southern coasts of Europe as a sand- 
shower of greater or less duration, The satisfactory investi- 
gation of this subject is much impeded by the absence of 
barometric observations on the southern shores of the Medi- 
terranean; and to remedy this defect, M. Tarry has recently 
established new meteorological statistics et Mogadore, Morocco, 
Terceira, Madeira, anf even m the interior of the Sahma, 


‘í GENERAL Remarks qn the Climate of Bombay, with n brief 
description of the Peculiarities of the Weather of the year 1871,” 
ia the title of a pamphlet which wo have just received, writter by 
Mr. Charles Chambers, F.R.S., Superintendent of the Kolaba 
Observatory. 


THe Times of India states that education is making rapid 
progress in Ceylon, and vernacular schools will soon be within 
the reach of every section of the native community. The same 
paper states that Ceylon will contribute a selection‘ of colonial 
products to the next Exhibition at South Kensington. 

Tue Rev. Thos Garnier, Dean cf Winchester, who died 
recently at the age of 98, was the “father” of the Lmnean 
Society, having been elected during the last century, in 1798, 
only ten years after the foundation of the Society. (Some of 
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his contributions ‘to botanical literature bore the) date of last 
century. 

THE additions to`the Zoological Society’s Gardens during tha 
past week include a Gamet’s ‚Galago (Galago garneah) from 
East Africa, presented by Capt. Geo. Butchart ; a Manx Shenr- 
water (Procellaria pefiens), British, presented by Dr. Bree; a 
Reeve’s Muntjac (Cerpuéns reevesi), from China, presented by 
Mr. R. Swinhoe; a Spotted Cary (Caloganys paca), fiom South 
America, presented by Mr. J. de Castru ; three Common Cha- 
mælecns (Chameleon vulgaris), from Africa, presented by Mr, 
W. C. Hotham ; an Alligator (Adigator sp.), presented by Mr. 
W. Gillespie. 


SOCIETIES AND ACADEMIES 


Paris 


Academy of Sciences, Sept. 8.—M. Bertrand in the chair, 
—The foll papers were read :—Fifth note on Guano, by 
M. Chevreul.—Note on the observations of AI. Lecoq de Bois- 
baudran, relative to the ap of Phylloxera in the vme- 
yards of the Charente, by Mi. Milne-Edvwards.—Note on the 
number of points of mtersectlon which re t a multiple 
point cammon to two plane curves, &c., by M. de la Gournene. 





—Researches on o Dissociation, continuation’ by AIM. 
P. A. Favre and A V This portion of the paper 
dealt with the valuation and division of the work done m salme 


solutions —Note on a New System of representing the con- 
tinnousfetecrological Observations, made at the National Ob- 
servatory, Algiers, by M. Bulard.—Note on lam, third 
part, by M. J. M. Gangain.—On the Spontaneous Motion of As- 
censlon of Liquids in Ca Tubes, by C. Decharme. This por- 
per treat subject from a aioe! ae 

.E 


tion of the of 
Pyrogallol in the presence of iron salts, 


of view. : 
ar eure Reeri om the Spectr of Chlorophyll, by M. 
. Chautard. The author has found that this substance so easily 
changed as vi from the physiological point of view, is very 
stable when subjected to chemical ts.—On the state of the 
Volcano of Nistroa, in Alarch, 1873, by M. H. Gorcelx.—iI. de 
Laval sent a note stating that he was the original proposer of the 
use of the carbonic disulphide against the Phylloxera.—The 
ephemerides of Brorsen’s Comet were received from Mr. Plummer, 
and a note on the same comet, and on that of Faye, from M. 
Stephan.—New observations on the pYesence of Magnesinm on 
the Solar Limb, and an answer to certain points in M. Faye’s 
, by Father Tacchini The authomstated in his letter that 
the fact of the lme 1474 K always appearing with 4, and even 
without it, inducesshim to think that the former is not due to 
tron which ıs much heavier than magnesmmm.—On the use of 
Chronometers at sea. by M. Magnec.— Reflections on Sponts- 
neous generation, in relation to a note by M. Gayon, cn the 
spontaneous changes of eggs, and a note of Mr. Grace Calvert 
on the power of reventing the development*of Prctoplasmic 
life, by AL A. Po - 








THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


THE forty-third meeting of the Association was opened 

yesterday evening ip Bradford, when Dr. Carpenter 
ries the Presidency, and was succeeded by Prof. A, 
W. Williamson, who delivered the opening address in St. 
George’s Hall. - : 

Notwithstanding that Bradford is considerably larger 
than Brighton, ıts resources in the way of sleeping accom- 
modation have been considerably tried by the unusually 
large influx of visitors caused by the meeting of the Asso- 
ciation, All the hotels, we believe, are full, as well as 
most of the private houses on the lists of the secretaries. 
Arrangements have, however, been made with the railway 
companies for conveying members to and from neighbour- 
ing towns where hotel accommodation may be obtained. 
The local secretaries, Dr. Campbell, Mr. Goddard, and 
Mr, Piele Thompson, have spared no pains to make the 


406 


NATURE 


j [Sept 18, 1873 





ents for the reception of the members of the 
Association perfect ; and if the meeting is not in all re- 
a complete success, it will be no fault of theirs, 
nor of the local authorities, who seem anxious to do all 
in their power for the comfort and enjoyment of the 
visitors, : z 
A very fine town-hall was opened in Bradford a few 
days ago, but so far as we can learn, none of the meetings 
of the Aao danon will be held in it. Ample accommo- 
dation has been provided in other buildings for the various 
meetings. The Sections met to-day at 11 AML, and con- 
tinue to do so till Tuesday next, Section A meets im 
the School Room, Horton Lane Chapel; Section B in 
the School Room, Unitarian Chapel ; Section C in the 
Lecture Hall, Horton Lane Chapel; Section D in the 
Church Institute ; Section E in the Mechanics’ Institute ; 
Section F in the West Riding Court House ; and Section 
G in the Church Institute. To-night a soirée will be held 
in St. George’s Hall: in the same a Aa N night, 
at 830, Professor W., C. Williamso -R.S., of Man- 
chester, delivers a discourse on “ and Coal Plants ;” 
- on Saturday evening, at 7.g0, Dr. Siemens gives a lecture 
to the operative on “Fuel ;? and on Monday 
evening, at 8 30, Professor Clerk-Maxwell, a discourse on 
“ Molecules.” On Tuesday next, a soirés takes place at 
8.30 P.M.in the Mechanics’ Institute, where, on Wed- 
nesday, the concluding General Meeting will take place 
at 2.30 PM.; on the same ibrar a Grand Compli- 
matay Concert will be given in St. George’s Mall, at 
o 
. A number of Reports, both those involving and those 
not involving grants of money, will be given in, and will 
no doubt be listened to with great interest by the scientific 
men present, We hope that this year the Association 
will rise to the occasion in the matter of liberality, and 
give a practical example of what ought to be done in the 
endowment of scientific research. By the courtesy of the 
officers we are enabled to give the Inaugural and some of 
the Sectional Addresses. To same source we are 
. indebted for the following list of some of the papers to 
be read in the various sections :— i 
SECTION A,—Lord Rayleigh: A short paper on a 
Natural Limit to the Sharpness of the Spectral Lines — 
W. Davis: Some Abnormal Effects of Binocular Vision. 
—H. Muirhead: On Regelation—G. M, Whipple: A 
new Electrical Anemograph; a new form of Ruther- 
ford’s Minimum Thermometer; on the e of Squalls 
across the British Isles—W. R. Birt: On the Import- 
ance and Necessity of continued Systematic Observation 
of the Moon’s Surface.—G. O. Hanlon: Sofhe Scfgestions 
towards the formation of extended Tables of Logarithms. 
—M. Hermite: On the Irratignality of the Base of Hy- 
perol Logarithms.—R. S, Ball: Dyfamometers for the 
easurement of Force in absolute units ; A quiescent 
rigid body possessing three degrees of freedom recetves 
an impulse: determine the instantaneous screw about 
which the body commences to twist. - 
E y B.— Messrs. A. hites Harcourt a W. 
: On a continuous or i Gas 
from Sulpharerted Hyd ana AARONI and fer extract 
Sulphur and Ammoniacal Salts.—W. H. Pike : On sev 
Homologues of Oxalic Acid.—Dr. Gladstone: Black 
Deposits of Metals.—C. Horner: On the Spectra of 
certain Boric and Phosphoric Acid blow-pipe beads.— 
J. Spiller: On Artificial Magnetite—W. Symons: Re- 
marks on a paper by the Marquis of Salisbury on Spectral 
Lines of Cold Temperature.—A. Tribe: Spec. gr. bottle 
for liquids spontaneously inflammable in contact with 
air, 
SECTION C--Rev. J. F. Blake: Additional Remains 
of Pleistocene Mammals in Yorkshire.—W. Blandford : 
Some Evidences of Glacial Action in Tropical India.—A. 
Leith Adams : Concluding Report of the Malta Fossil Ele- 
phants.—R. Russell: Geological Sketch of Bradford and 
the nelghbourhood.—J. Hopkinson: On Graptolites 


found (1rjyin Ramsay Island, St. David’s; (2) in the 
Ludlow Rocks of Shropshire.—H. Hicks: On the Arenig 
and Llandeilo Rocks of St. Davids.—J. L. Lpbley: On 
the British Paleozoic Arcade, 

SECTION D.—eHyde Clarke : Comparative Chronology 
of Man in America in relation to Comparative Philology. 
—Prehistoric Names of Weapons.—-W. T. Blandford : 
The Fauna of Persia.—J. Willis: Tee Flora of the 
Environs of Bradford.—-J. Milnes Fothergill : Heart and 
Brain.—K. Kaines : A true Cerebral Theory necessary to 
Anboplogy. 

SECTION E.—C, F. Beke: On the True Position of 
Mount Sinai—W, Blandford : Physical Geography of the 
Deserts of Persia and Central Asia—-G, Darwin: On 
Some Maps of the World and on a Portable Globe.— Rev. 
W. B. Kerr: Overland Route from India.—E. L. Oxen- 
ham : A Journey from Pekin to Hankow,.-—Capt Davis: 
The Voyage of the Chkallenger.— Sir F. Goldsmid : On 
Persia, . e 

SECTION F.e-Hyde Clarke: The Influence of Large 
Centres of Population on Intellectual Manifestation.—Dr.' 
Appleton : On some of the Economical ts of Endow- 
ments of Education and Original research.—T. G. P. Hal- 
lett: The Income Tax Question.—W. P. Henderson : 
Commercial Ranics.—W. Hastings: Postal Reform.—R, 
H. Palgrave : The Relatign of the Bankifig Reserve of 
the Bank of England to the Current Rate of Interest.— 
G. C. T. Barnsley : The Poor-Law Board and its Effect 
on Thrift. 

Among British*men of science expected to ap area 
this s meeting are the following :—Prof. W. G. 

F.R.S. ; Major Sir J. Alexander, Sir Rutherfo 
Alcock, K.C.B. ; Prof Attfield, Prof. R. S, Ball, Admiral 
Sir E Belcher, K.C.B.; W. H. Barlow, F.R.S. ; Prof 

Balfour, W. Boyd Dawkins, F.R.S.; Sir. P. G. Egerto 

F.R.S. ; Si, W. Fairbairn, F.R.S. ; Dr. W. Farr, Pro 
Michael Foster, M.D. : Mr. J. G. Fitch, Mr. P. Le Neve 
Foster, Mr. C L. N. Foster, CoL Lane Fox, Sir G. D. 
Gibb, Bart. ; Rev. Prof, Gnffiths, Capt. D. Galton, C.B. ; 
G. Griffiths, F.C.S.; Prof. Greenwood, Mr. J. W. L. 
Glaisher, Sir £. Goldsmid, J. P. Gassiot, F.R.S. ; Dr. J. 
H. Gladstone, F.R.S.; Dr. P. H. Holland, W. Huggins, 
D.C.L, F.R.S. ; Prof Hughes, Lord Houghton, F.R-S. ; 
Prot Ch Harley, F.R.S. ; Prof Herschel, Rev. R. Harley, 
F.R.S. ; Mr. V. Harcourt, F.R S, ; Mr. G. J. Holy- 
oake, Mr. A. K. Johnston, Prof. Leone Levi, Prof. J. Clerk 
M F.R.S. ; Prof. A. Newton, F.R.S. ; Vice-Admiral 
Ommaney, C.R, F.R S.: Prof. Phillips, W. Pengelly, 
F.R.S. ; the Earl of Rosse, Prof® G, Rolleston, xD. 
F.R.S.; Prof. Roscoe, F.R.S. ; Dr. W. Rutherford, Dr. 
W. J. Russell, F.R$.; Prof Savage, Prof. , Balfour 
Stewart, F.R.S.; Major-General Scott, Prof. Smith, Prof. 
Trofa, F.R.S.; Prof W. C. Williamson, F.R.S. ; T, 
right, F.S A ; Prof, Williamson, F.R.S.; the Arch- 
bishop of York, &c. The following foreigners are also 
expected to be present :—-M. Guido, Cora, Dr Jenssen 
ambery, 


Prof. Klein, Baron von Richthofen, Arminius 
c ` 


. 
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INR UGURAL ADDRESS OF PROF. ALEXANDER W. WILLIAMSON, 
F.R.S., PRESIDINT. 1 


INSTXAD of rising to address on this occasion I had hoped 
to sit quietly a a eos intellectual treat of 
listening to the words of s man of whom England may well be 
-a man whose life has been spent in readmg the great 
of nature, for the purpose of ennching his fellow men with 
a knowledge of its traths—a man whose name is known and 
honoured ın every comer of this planet to which a knowledge of 
science has penetrated—and, let me add, s man whose name 
will live in the grateful memory of mankind as long as the records 
of such noble work are Beye 
At the last meeting of the Association I had the pleasure of 
poe that Dr. Joule be elected President for the Bradford 
eeting, and our Council succeeded in overcoming his reluctance 
and in persuading him to accept that office, ‘ 
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Nobly would Joule have discharged the duties President | than atomic proportions, and that experiments which may imply 

had hus bodily health been equal to the task; bul it the existence of any such com are faulty. 

apparent after a whilq that he could not rely upon sufficient We have the tesumony of great us to the fluod of 


strength td justify him in performing the duties of the Chair, 
and, in obedience to the orders of his phyncian, he placed his 
remynation in the hands of the Council about two months ago. 
When, under these circumstances, the Connal did me tis greit 
honour of asking me to accept their nomination to the President- 
ship, I felt that tHłir request ought to have with mo the weight 
of a command. . 
Fora many years past Chemistry has been growing at a 
more more rapid rate, in the number and variet} 
of facts which are added to its domain, and not less remarkably 
in the clearness and consist of the ideas by which these facts 
The current literature of che- 
year to the dimensions of a small 
hbrary ; and mere brief extracts of the original papers published 
annually by the Chemical Society, partly alded by a grant from 
this ion, take up the chief part of a very stout volume. 
I could not, f I would, giye you to-night even an outline of the 
chief newly discovered eft and of*the various changes 
which they undergo, describing each of them® by its own name 
(often a very long one) and recording the specific properties 
which give to each substance its highest scienufic interest. But 
I am sore that you would not wish me to do so if I could ; for 
we do nut meet here to study chemistry; I cunceive that wo 
meet liere ee Gf considering a ke- 
tivity in our gtienca means, what is the use of it, and, true to 
our object as embodied in the marke of this Association, to con- 
sider what we can do to promote the Advancement of Science, 
I propose to lay before some facts bearing on each of these 
uestions, and to sub to you some congiderations respecting 


em. 
- In order to asceitain the m of the work which has been 
going on in chemistry, it will, I ink, be desirable for us to 
consider the leading ideas which have been in the minds of 
chemists, and which guide their operations, 

Now, since the father of modern chemistry, the great Dalton, 

ve to chemists a firm hold of the idea of At their labours 

ve been corftinually guided by that fundamental Idea, and have 
confirmed it by a knowledge of more and more facts, while at 
the same time steadily adding to our knowledge of the properties 
of atoms. E chemist who 1s investigaiing a new compound 
takes for granted that it must consist of a great number of atom- 
clusters (called by him molecules), all of the alike, and each 
molecule conssting of a certam number of atoms of at least two 
kinds One of his first endeavours is to ascertain how miany 
atoms of each kind there are ın each molecule of the compo 
I mast not attempt to descrive to you the various hinds of expe- 
riment which he perfurms for the purpose of getting this mforma- 
tuon, how each experument is cained out with the aud of delicate 
instruments and ingenious contrivances found by long efperience 
to enable him to obteam the most trustworthy and accurate re- 
sults; but I want to draw attention to the reasoning by 
which he jud of the value of such experiments when they 
agree a emselves, and to the meaning which he attaches 
tu thelr t. $ 

If the result of his does not nearly with any 
atomic formula (that 1s, if no conceivable clusier of atoms of the 
hinds known to be in the compound would on analysis give such 
results as those obtajned), the chemist feels sure that his expen- 
ments must have been faulty: either the sample of substance 
which he worked upon cuntamed foreign matter, or his analyses 
were not made with due care. He sets to work again, and goes 
on till he arrives at 2 result which is consistent w.th his - 
ledge of the comlaning-properties of atoms. It is hardly neces- 
sary to say that even best experiment rs liable to error, and 
that even a result obtained with the utmost care cannot be ex- 
pae to afford more than an approximation to the truth. 

very good analysis of a pure compound leads to results which 
apprommate to those required by the Atomic Th 
miss trust so thoroughly to the truth of that 
correct the resalis of such analysis by the aid of it 

The chemical idea of atoms serves for two purposes 

I. It gives a clear and consistent explanation of an immense 
number of facts discovered by ent, and enables us to 
compare them with one another to classify them. 

a. It leads to the anticipation of new facts, by suggesting new 
compounds which may be made; at the some it t cs us 
that no compounds can exist with their constituents in any other 


3 and che- 
that they 








light which the idea of atoms at once threw on the facts respect- 
ing combining proportions which had been accumulated before 
it was made known; and from that time forward its value bas 
rapidly increased as each succeeding year augmented the num- 
ber of facta which it etplained. 

Allow me at this pint of my narrative to for a moment 
in order to pay g tnbute of respect and gratitude to the memory 
of one who recently passed from among us, and who in the 
time Bf his full activity was a leader of the discoveries of new 
facts in the most difficult part of our science. Liebig has been 
generally known in this conntry through his writings on agricul- 
tural chemistry, through his justly popular letters on chemistry, 
and other writings, by means of which his brilhant intellect and 
ardent imagination stmulaied men to think and to work. Among 
chemists he was famed for his numerous discoveries of new or- 
ganic compounds, and their investigation by the aid of improved 
methods; but I believe that the test service which his genius 
rendered to sclence was the Gligarent of the chemical school 
of Giessen, the prototype of the numerous chemical schools for 
which Germany is now so justly celebrated. I think it is not 
too much to say that the Gi laboratory, as it existed some 
thirty years ago, was the most efficient organisation for the pro- 
motion of chemistry which had ever existed. 

Picture to yourselves a litle community of which each member 
is Erel wittenthasaacr for learning by the genius of the great 
master, aod of which the best energies were concentiated on the 
one object of experimental 1 igation. 

The students were for che most part men who hed gone though 
a foll euniculum of ordinary studies at some other Univeraity, 
and who were attracted from various parts of the world by the 
fame of this school of research. 

Most of the leading workers of the ard eae were pupils 
of Liebig ; and many of them have es ed similar schools of 
research 


We must not, howerer, overlonk the fact that Liebig’s genius 
and enthusiasm would have been powerless in doing this admur- 
able work, had not the rulers of hi Gait Duchy been enligh- 
tened enough tô know that it was their duty to supply him with 
the aids requisite for its successful accomp nt, 

Numberless new compounds have been discovered under 
the guidance of the idea of atoms; and in proportion as our 
knowledge of substances and of their properties became more 
extensive, and our view of their characteristics more accurate and 
general, were we able to perceive Whe outlines of their natural 
ariaogement, and to recoghise the distinctive characteristic of 
various classes of substances. J wish J could have the pleasuie 
of describing to you the ongin and nature of some of these ed- 
mirabie dicoret, such as homologous series, types, radicals, 
&c. ; but ıt is more to our purpose to consider the effect which 
they had upon the idea of atoms, an idea which, sti! ın its in- 
fancy, wgs plugged into the imtellectual turmoil anemg fiom a 
vaneiy of novel and original theones suggested respectively by 
independent workers as best sued for thæexpl nation ol the 
parucu'ar phenomena toewhich their attention was mainly 
directed. á 

Each of these workers was inclined to attech quite sufficient 
importance to his own new idea, and te sacniice for its sake any 
other one capable of mterfenng with its due development. 

The father of the atomic theory was no more; and the litle 
infant had no chance of life, unless from its own sterling maurits 
it were found wefal m the work still going on. 

What then was the result? Did it persh like an ephemeral 
crealion ol himan ancy 2 or did it survive and gain strength by 
the inquiries of those who questio.ed Na.ure and knew how to 
read ber answers? 

Alth soticipating my answer to these questions, you will 
probably be su.prised to hear the actuel result which I have to 
record, a result so wonde: ful that the more I think of it the more 
I marvel at it. Not only did these various theories contain 
nothing at vanance with the atomic ; they were found to 
be natural and necessary developments of it, and to rerve for 
its application to a vanety of phenomena which were unknown 
to its founder. 

Among the improvements of our knowledge of atoms which 
have taken place, I ought to mention the better evaluations of 
the relative weight of atoms of different kinds, which have been 
made since D 's time, More accurate experiments than 
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those which were then on record have shown ns that certain 


“ atoms aroa little heavier or lighter than was then believed, and 


the work of our observations is constantly going on 
with the of better instruments and methods af operation. 
But, apart from these special corrections, a more sweeping 
change has taken -place, not in consequence of more accurate 
experimenta interpreted În the mmal way bat in cons of 
a more comprehensive view of the best’ experimen results 
which had been obtained, and a more consistent inte: pretation 
of them. Thus the atomic weight of carbon had been dat 6 
by Dumas’s admirable iments ; and it was quite concetyable 
that a still more perfect determination might slightly increase or 
diminish this number. But those who uced the more 
ing change asserted in substance that two of these sup- 
aes, whatever may be the weight of cach, always 
are together and never separate one another ; and they 
accordingl applied the term atom to that indivisible mass of 
carbon ing twice as much as a carbon atom had been sup- 
posed io . So also with regard to other elements, it has 
shown many atoms are really twice as heavy as had 
original in ion of the 
5 was brought about by what I 
may be permitted_to call the operation of stock-taking. Dalton 
fust took stock of our quantitative facts in a business-like manner ; 
but the amount and.variety of our chemical stock increased so 
enormously after his time, that the second stock-taking absorbed 
the labours of several mei for a good, many years. were 
men of different countries and very various turns of mind ; but, 
as I mentioned just now, they fi no other fundamental idea 
to woik with than Dalton’s; and the result of their labours has 
been to confirm the truth of thet idea and to extend greatly its 
applicallon, - ` . 
- One of the resolts of our endeavours to clas ify substances ac- 
cording to aa natural resemblances has been aa discovery of 
distinct fi relationships am alomas, being 
distinguished defaita, characterises. Now am pro- 
perties which thus characterise particular families of atoms, 
there is one of which the knowl gradually worked out by the 
labours of an immense number of investigators must be admitted 
to constitute one of the most im additiong ever made to 
our know of these litle masses, 


I will cavour to explain to you by a simple 


of hydro: 
An atom of chlerme is able to combine with one atom of hydro- 


gen or one atom of potassium ; but it cannot combine with two 
atoms. Anatom of oxygen, on the other hand, can combine 
with two atoms of hydrogen or with two atoms of potasium, or 
with one atom of hydrogen®and one of potasium ; bat we can- 
not get it in combination with one atom of hydrogen or of potas- 
sium solely, ° S 

~ Again, an atom of nitrogen is known in combination with 
three atoms of bydrogen; while an ator. of @arbon combines 
‘with four' of Other atoms are clasaified, from their 


e e 
3 combining value which we thus recognise in the atoms of 
these several classe? has led us naturally to a consideraton of 
the order in which atoms are arrange in a molecule. Thus, in 
of oxygen with hydrogen and potasammm, each of 
thease latter atoms is directly combined with the oxygen, and the 
atom of serves as A connecting hnk between them. Hy- 
drogen potassium have never been found capable of uniting 
directly with one another; but when both combined with one 
atom of they are m what may be called -indirect com- 
bination one another pide stp mediom of that oxygen. 
© One of the great difficulties of chemistry some few yeas ago 


was to explain the constitution of Homeric com , those 


componndn whose molecules contain atoms of like kinds and in 


numbers, but which differ from one another in their pro~ 
Thus a molecule of common ether contains four atoms 

of carbon, ten atoms of hydrogen, and ane of oxygen: Butylic 
alcohol, a very differemt substance, has precisely the same com- 
position, We now know that in the former the atom of oxygen 
is in the middle of 2 chain of carbon atoms, wheress in the latter 


-itis gt one end of that chain, You might fancy it imposmble 


to decide upon anything like consistent evidence such questions 


‘ay this; but I can assure you that the atomic theory, as now 
` used by chemists, leads 


uently to conclusions of this-kind 
which ae confirmed by -pendent obeci vers, and 

à saent. T e eT 
true desciiptions of natual phenomena is shown by the fact” 


Y 


each of them sorres in lts turn af a stepping-stone to further 


One other extension of our know of atoms Tayat briefly 
mention, one which has as yet but little atténtion, yet 
which will, I venture to think, be found porviceable in the study 


of the forces which abaut chemical 
The original view of the constitution of molecales was statical; 
and chemists only took cognirance of those chapges of place 
among their atoms which resalt in the panacea ths 
molecules employed, and the appearance. of new moleclules 
fi by thetr reaction on one another. Thus, when a solu- 
of common salt (sodic chloride) is mixed with e solution of 
silver nitrate, it is well-known Sat tip melle sionis ta tiee 
respective compon places one another, formi 
silver chloride and sodic nitrate; for the silver aac 
settles to the bottom of the solntion in the form of an insoluble 
pomier while the other product remams dissolved in the liqmd. 
ut as long as the solution of salt remained undecomposed, each 


little molecule in it ahd ay ape rs atret A 
particular atom of ch was an atom of 
chlorine was sup to retain. Oy fred to it When 
this inactive solutfon was mixed with the ly inactive solu- 
to take 


su that the of the new compounds existed and 
ers ore the compounds themselves hed been 

orm 4 

T had occaslan to point out a” good many years ago that ‘mole- 

cules which a to be at rest are acting on -one 

another, when in suitable conditions, in the same kind of way as 

those which are manifestly in a state of chemical 

for instance, the m of id sodic chloride exch 


forming new molecules of 

i from the first, so that, in an 
molecules, the a t atomic rest is the result 
molecules. 


same compound 
of like 


metallic atoms takes forming -potassic chloride and sodic 
iodide. The result of the ex such a caso is to form a 
couple of new m es different the ori couple. Bat 
err ere oer ine tne Oa Awol aoni 
action on one another reproduces a of 
molecules of the materials. Gla 
Thus « liquid mixture formed from two compounds conteins 
molecules of four kinds, which we may describe as the two 
materials and the two 


If one of the products of atomic’ 


between two mole- 
cules is a solid while the other remains, liqui 


(as when sodic 


chloride is mixed with nlver nitrate), or if one is us while 
the other remains liquid, so thet the molecules of one kind 
cannot react on thoa of the other kind and r uce the mate- 


rials, then the continued reaction of the on one another 
leads to their complete mutual decom i Such complete 
mutual decomposition of two. salts takes place whenever they 
react on one another under such conditions that the products 
cannot react on one anotherand reproduce the materials ; whereas 
qecomposihon akes place whence: the materials form & 


composition when thero are in the unit of time as many decom- 
as reproducing changes. 

Suppose we were to determine by experiment the propor- 
tion between the number of molecules of the materials, and the 
namber of molecules of the products, ina mixture the compo- 
si ion of which remains constant, and that we found, for instance, 
twice as many of materials as of products ; . what would this 
mean? Why, if every two couples of materials only effect in’ 


the unit of time as many exchanges as eyery one couple of pro~’ 
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ducts, every couple of dedi ‘ts only exchanging half ets 
as every couple of products, 

In fact you perceive thet a determination ot the proportion in 
which the Substances are present in such a mixture give us 
a measure of the velocities of those particular atomic 
motions ; and we may expresy our resfflt :—The force of 
chemical combination Is inversely proportional to the number of 
" atomic interchanges. 

I cannot quit this part of our subject without alluding to the 
fact that some few canes of such eminence as to be entitled to 
the most respectful attention, have of late years expressed ay 
opinion that the idea of atomsis not for the explana- 
ton of the c in the chemical constitution of matter, and 
have sought as far as possible to exclade from their language any 
allusion to atoms. 

Tt would be out of place on this occasion to enter into any 
discussion of the questions thus raised ; but I think it right to 
point out :—~ 

I. That these objectors have not shows us any inconsistency 
in the atomic theory, nor jn the conclumons to which it leads. 

II. That neither these ee any other phMosophers have been 
able to explain the facts of chemistry on the? assumption that 
there are no atoms, but that matter is infinitely divisible. 

ILI. That when they Interpret their analyses, these chemists 
allow themselves neither more nor less latitnde than the atomic 
theory allows ; in fact, they are unconsciously guided by it. 

These facts need no comment from me, 

Onr act wa by the acquisition of new facts which have 
an intelligible place among onr ideas of the order of nature ; but 
in proportion as more and more facts are before us in 
ther natural order, in rtion as our view of the order of 
nature becomes clearer broader, we arable to observe and 
describe that order more fully and more accurately—in fect, to 
im our ideas of the order of nature. „ These more extensive 

more accurate ideas new observations, and lead to 
the discovery of truths which would have found no plece in the 
narrower and less accurate system. Take away from Chemistry 
the ideas which connect and explain the multifarious facts ob- 
served, and it is no longer a science ; it is nothing more than a 
confused and teeless heap of materials, 


The answer to our question respecting the m of the 
earnest work which is going on in our science must, 1 think, 
now be plain to you, Chemusts are examini ase combining 


properties of atoms, and getting clear ideas of the constitution 
of matter. 

Admitting, then, for the present, that snch is the meaning of 
chemical work, we have to consider the more important question 
of its use ; and I thmk you will with me that, in order to 
jud soundly whether and in manner such a pursuit is 

ol, we have to consider ite effect upon Man, What habits 
of mind does it er? What powers does it develop? 
Does it develop and noble qualities and aspirativns, and 
tend to make men more able and more anxious to do good to 
their fellow-men? Or is it a mere idle amusement, bearing no 

t fruits of improvement ? 
You will, I think, answer these 
succeed in describing to you some of the chief qualities which 
ce has shown to be for the successful it of 
Chemistry, and which are necessarily cultivated by ose who 
Soiree for mich € careen: - : 

One of the regurements on the of an investigator is 
eo ae ee Fhenoent wh ih he deals. He 
must not roe particulars of a process as th 
present ee eee hs taiit alo obaerye thie the 

er ia ese- culer poart ea resent ves 
under the conditions of rabies wi eae Ro lem essential is 
accuracy of memory, An experimental inquirer must remember 
accurately a number of facts; and he needs to remember their 
mutus] relations, so that one of them when present to his mind 
may recall those others which ought to be considered with it. In 
faci, he caltivates the habit of remembering facts mainly by their 
place in nature, Accuracy in manual o ons is required in 
all experimental inquiries ; and many of them afford scope for 


ions ves if I can 


exo elementary qualities are well, known to be requisite for 
success in experimental science, and to be developed yal 


practice of its methods ; but some higher qualines ae as 
necessary as these in all bat the moet bag 
and are developed in a remarkabla degree by tho higher work of 





` Thus it is of importance to notice that a singularly good 
training in the accurate use of words is afforded by experimental 
I temian. E who is about to enter on an inquiry, 
whether he be a first-year’s student who wants to find the con- 
stituents of a common salt, or whether he be the most skilled and 
experienced of chemists, seeks beforehand to get such information 
from the records of ous observations as may be most osefol 
for his s information he o through the 
medinm of words ; and any failure on his part to understand the 
recise meaningof the words conveying the information requisite 
k guidance 1s liable to lead him astray. Those elementary 
exercises m analytical chemistry, in which brief directions to the 
students alternate with their ments and their reports of 
ents made and conclusions drawn, afford a singularly 
felis aoe the habit fe accurately to the 
meaning of others, and of ear ee capable 
of conveying ate am the precise meanmg intended. 
Any inaccuracy in the s ipprhesnon of the directions 
given, or in the selection of words to describe his observations 
and conclumons, is at once detected when the result to which 
he ought to have arrived is known beforehand to the teacher. 
Accuracy of reasoning is no less effectrvely promoted by the 
work of experimental chemistry, It is no small facility to us 
that the m of the words which we use to denote proper- 
ties of matter operations can be learnt by actual observation. 
Moreover each proposition compised in chemical reasonings 
conveys some distinct statement susceptible of verification 
simular means ; and the validity of each conclusion can be test 


not only by examining whether or not it follows of necessity from 
true premises, te by subjecting it to the independent test 
of 

ba@nists eae occasion to employ arguments which 


indicate a probability of some truth ; and the anticipations based 
upon them serve as guides to experimenta] i ingury by selecting 
crucial tests, But they distinguish most carefally ally such hypotheses 
from demonstrated facts. 

Thus a pale green solution, stated to contain a pure metallic 
ale is poma to pomes some properes which belong to salts of 


else possesses th rties except salts of 
Nukes. manifest a slight 


erence from Iron salts in 

one of iie] PAi aie 

The analyst could not see any appearance of that peculiarity 
which distin Nickel salts; so he concludes that he has 
probably got iron in his solution, ‘but almost certainly either Iron 
or Nickel. Fie then makes an experiment which he knows, 
give an entirely different result ‘with Iron salts and Nickel salts ; 
and he gets Sct f distinctly te asal Which a rick ep 

Having found in the green roperties whic resence 
of Iron could alone impart, ETH proper ioe tr g probable that 
Tron is present. But he does not stop there ; ee the 
facts before him*seem to admit of no other interpretation, he 
knows that, from insofficient-knowledge or attentlon, mis‘akes 
are sometimes made in very simple matters, The sae ie mie 
fore tries as other e ents as are known to distin 
Iron salts from 


was. Beee practised 1 y by students òf che- 
mistry, in order to fria ther minds, by T Et use, a knowledge 
of the fundamental of the céiamon elements, in order 
to learn by practice the art of maki ents, and, above 
all, in to acquire the habit of accurately of evidence 


in natural phenomena, Snch a ent is often surprised at 
being told that it is not enough for him to conduct his 
ee fo sich a point thet every conclusion except one is con- 
to the evidence before him-—that he must then try every 
conkmtory tet whlch he can of the substance believed to be 
present, ascertain that the sample in his hands agrees, as far 
as he can see, in all properties of the known substance of which 
he believes it to be a en 

Those who tread the path of original inqu'ry, and add to 
human rye Sets their experiments, are bound to practic 
this habit with most scrupulous fidelity and care, or many 
and grave will be the mistakes they will make. 

Thus a chemist thinks it probable tha he might piepare some 
well-known vorgan Dody of Me iramane faray bya new process, 
He sets to d obtains a substance agreeing pe agen 
in empirical compotion; in molecular weight, in many 
other p with the compone which he has in view. Ife 
is, however, not satisfied that his product is a sample of that 
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until he has examined carefully whether -it 

all properties which are known to belong to the substance in 
Paim ag a time is his caution rewarded by the 

some 
crystalline form, &c., which proves that he hes made a new 
compound isomeric with the one’ which he expected to maké. 
It seemed probable, from the of the two substances 
in many particulars, that they might be*found to agree in all, 
and might be considered to be the same compound ; but com- 
plete proof of that conclusion consists in sh that the new 
substance agrees with all that wo know of the old one. - 
In the most various ways chemists seok to extend their Enow- 


“ledge of the uniformity of nature; and their ana- 
from particulars 


per which , lead to new. observations lapais however, 

to test tru! thesis by experiment, 

) ae ans aU taa general Know- 
lecge Which bas any bearing ori er to agreement or 
disagreement between his s ant the Aaa Diah 
Dy par erpenence. Somaime he sa that aa a is is at 

with some general law in which he has confidenca, 
and he throws it aside as that law. On other 
occasions he finds that it fallowy of necessity from some known 
law, and he then proceeds to’ it by experiment, with a con- 
docs not. ee e Gitinct agrecucat or dlsapremment 
does not present y disti t or t 
with the ideas established by previons investigations to justi 
either the rejection of it or a confident belief in its truth ; for 
often happens that the results of of similar pheno- 
mena are not embodied in a suffifiently definite or trustworthy 

_ statement to have any other effect than that of glymg proba- 
bility or the contrary to.the hypothesis. ’ e 

Another habit of mind which is e for success in 
experimental chemistry, and which is taught by the practice of its 
_ Various operations, is that of truthfulness. 

The very object of all our endeavours is to get true ideas of 
the natnral processes of chemical action; for in ion as 
~ our ideas are true do they give us th hr of deiig these 
processes. In fact, our ideas are useful only so, far as they are 
true; and he must in be blind to interest and to duty who 
could wish to swerve from the path of troth.® But if anyone 
were weak enough to make the attempt, he would find his way 
barred by inngnerable obstacles. s af 

Every addition to our science is a matter of immediate interest 
and importance to those who are working in the sme direction. 


_ > They verify uy various ways tho statements of the first discoverer, 


experimentalist 
_ imperfect truths, which have dane 
: the conrse of discovery. e 


- -wilful misrepresentation 


and seldom fail to notice girther particulars, and to correct any 
_ Little errors of detail Into which he‘may have fallen. They soon 
make ita stepping-stone to further discoveries. Anything hke 
fk inevitably detected and made known. 
Te must not however, De Wappen that the layestigalor arifis 
unconsciously into the habit of truthfulness for want of tempta- 
tion to be or even that error picsents itself to his 


mind in a ue and ive garb, so as drom the 
first his feelings against it; for I can assure you the precise 
contrary of ethings happens. Error comes before him 
usually in the b of truth, and his utmost skill and atten- 
tion are needed to decide whether or not it fs entitled to retain 
+ that s 


garb. 

You will easily see how this bappens if you reflect that each 
working hypothesis employed by an investigator is an unproven 
proposition, which bears such resemblance to truth as to give 
rise to hopes that it may really be true: The investigator trusts 
it provisionally to the eatent of trying one or more experiments, 
of which it claims to predict the result, Even though 
it guide him correctly for a while, considers it sill on trial 
matil it has been teited by dvery precem: whieh lngenalty 
soggent for the: pol pose of otecting a fault. . 

oat errors which an i ist has to do with are really 


an 


work 
com 


to replace these imperfect traths by mare exact and 
ve statements of order of nature, : 
oee has O00. KOL Ow arao MN Nature herself by 


- NATURE 


t Every true idee of the order of 
difference of melting-point, or of 


to particulars suggest the working hypo-- 


g5 
+ 
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stant reference to Nature, has now been i for a suffi- 
ciently long time to eneble us to j of some of its results. 

ature is an instrument 

thought. It can only be obtained by trafhful investigation ; and 
it can only be used effe in obedience to the same laws, 
Pairs Boxe idea niet Ix formes ol ny iny oa ne A aes 
affords only a partial of the attual reality, by ro- 
cording what ts seen of it from a particular point of view. By 
examloing a thing from different points of vigw wb get different 
ideas of ıt; and when we compare these. ideas accurately with 


one another, how each one wis obtained, wo find 
that they really supplement each other. © ` ~ 

We try to ena our minds a distinct image of a thing capa- 
ble of prod these various appearances; and when we have 
succeeded in so, we look at it from the different points of 
view from which the natural object has been examined, and find 


that the ideas so obtained meet at the central image. It usually 
happens thet an accurate examination of the murual ings of 
these ideas on a central image suggests addinons to them and 
cocrection of some particulars m them. | 

Thus it is that trae ideas of a nat@ral phenomenon confirm 
and shengthen ome another ; and he who aids directly the dero- 

ent of one of them is sure to promote indirectly the con- 
of others. 

Each onward step in the search for truth has made us stronger 
for the work ; and when we look back upon what has bean done 
by the efforts of so many workers simply bat steadily directed by 
truth towards fufther truth, we see thet they hevwachieved, for 
the benefit of the human race, the of a systematic body 
of truths which encourages men to efforts while affording 
them the most effectual ald and guidance, a 
vitality of truth, which’ is taught 


of truth and goodness: 
I believe it would be imposible at the present time to form an 
adequate idea of the vast which will follow from 
the national afoption Or ajueinane meimias foreallowlng our 
knowledge of truth to develop itself freely, through the ars 
of those who are willing and able to devote themselves to its sere 
vice, so as to str more and more the belief and trast of 
mankind-in its -in small matters as well asin the highest 
and most importamt considerations. 

I am desirous of describing briefly the mor® important of 
those measures ; bat first Jet me mention another habit of mind 
which naturally follows from the effective pursuit of truth——a 
habit which might be described in terms as the applica- 
tion to other matters of the tu imparted by science, - 

The words which the great German poet put into the mouth 
of Mephistopheles when describing himself to Faust afford per- 
ápa tha mose concisc-and forcible otatenigad of what wa may call 
the anti-scientific spirit :— _ : 

Ich bin der Geist der stots verneint, 
~- Dem alles, was entsteht, ruwider ist, a 
The true spirit of science is cerminly affirmative, not 


of truth is sure to prove useful in manifold wa: So regular an 
attendant is ysefuloess upon truth in our work, that we ace 
customed to expect them always to go together, and to 
that there must be some amount of truth wherever there ts mani- 
fest usefulness, 

The history of human ideas, so far as it is written in the re» 
cords of the progress of abounds with instances of men 
contribating Howerfully to the dorelopment of linportant general 
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ideas, by thelr accurate and conscientious erperim while at 
the mmo time professing an actual disbelief ie ase 
Those records must indeed hove been a dead letter to any who 
could stand’carping at the intellectual crotchets pe good and 
honest worker, instead qf giving him all beqthely help in the 
furtherance of his work. 

To one who knows the particulars of our science thoroughly, 
and who knovg also what a variety of ideas have been resorted 
to in working out fhe whole body of truths of which the science 
is com there are few more impressive and el sub- 
jects of contemplation than the unity in the clear and out, 
line of that noble structure. 

I bope that you will not suppose, from my references to 
chemistry as promoting the development of these habits and 
powers of mind, that I wish to claim for that cular branch 
of science any exclusive meiit of the kind ; for I can assure you 
that nothing can be forther from my intention, 

I conceived that you would wish me to speak of that depart- 
ment of science which I have had occasion to study more par- 
ticularly ; but much that T,have said of it t be said with 
equal truth of other studies, while some of ity ments may be 
claimed in a higher degree by other branches ‘of science. On 
the other band, those highest lessons which I have illustrated by 
ch are best learnt by those whose intellectual honron in- 
cludes other provinces of knowledge. 

Chemistry presents peculiar advantages for educational 
im the combination of breadth and accuracy in the traming which 
it affords ; andi am inclined to thynk that in this it 1s at 
present unequalled, There ıs reason to believe that it will play 
an important pat in general edncation, and render valuable 
services to it in conjunction with other scientific and with literary 
studies. - ° 

I trust that the facts which I have submitted to your consi- 
deration may suffice to show you how fallacious is that mate- 
rialistic idea of physical science which represents it as leading 
away fiom the study of man’s noblest faculties, and from a 
sympathy with his most elevated aspirations, towards mere inani- 
mate matter. The material work of science is directed by fdeas 
towards the at of further ideas, Each step in sclence 
is an addition to onr ideas, or an improvement of them. A 
science ls but a body of ideas ing the order of nature. 

Each idea which forms pat of physical science has been 
deiived from observation of nature, has been tested again 
Ce in fho mon yni lota waya by ee to nature ; but 
this very soundness of our materials enables us to mise upon the 
rock of truth a loftier shucture of ideas than could be erected on 
any other foundation by the aid of uncertain materials. 

rie of idence is the study of man’s most accurate and 
perfect intellectual labours ; and he who would know the powers 
of the human mind must go to science for hus materials. 

Like other powers of the mind, the imagination is powerfully 
exercised, and at the same time disciplined, by sclentific work. 
Every investigator has fr&quent occasion to call forth m his mind 
a distinct mage of something in nature which could produce the 
appearances which he witnesses, or to frame a proposition em- 
bodymg some oben ved relation ; and in each case the i or 
the proposition is requtred to be true to the materials from which 
it 1s formed. There is perhaps no more perfect elementary il- 
ee of the accurate end uae employment of the ma- 
i n the process of ing in the of symbo 

m concrete data, oge of those admirable gan eee 
called equations; on the other hand, the contemplation of the 
order and harmony of nature as disclosed ‘to us by science 
supplies the i tion with materials of` 
and brilllancy, while at the same time affoiding the 
ate isles 3 

a considerations popes, thie mening and tze 
of scientific will, I trust, afford us ad in considering what 
-measures ought to be taken in order to promote its advancement, 
and what we can do to further the tion of such measures. 

Like any other natural phenomenon,’ the growth of knowledge 
in the human mmd is favoured and oted by certam circum- 
stances, impeded ar arrested by others ; and it 18 for us to ascer- 
teih from what those circumstances y are, 
and how the favourable ones can be best combined to the 
exclusion of the other. 

The best and noblest things in this world are the result of 
granua! gromt by thie free action of natural forces; and tho 
proper functlon of legislation is to the conditlons 
most favourable to the free action ws desired, 


ear 
scepe 


I shall consider the words “Advancement of Science” as | 





refer: to the development and extension of our systematic 
knowledge of natural phenomena by inves on and research. 

Tho first wanted for the work of ing science ls a 
supply of well qualified workers, The second is to place 
and keep them under the conditions most favourable to their 
efficient activity. The most suitable men must be found while 
stil yo and traingl to the work, Now I know only one 
really. ettetadd way of fading the uths who are best en- 
dowed by nature for the purpose ; that is to systematise and 
develop the natural conditions which accidentally concur in pare 
Heulag cases, and enable youths to rise from the crowd. 

The first of these is that a young man geta a Gens for know- 
ledge by seeing the value and beauty of some which he has 
acquired. When he has got this desire, he exerts himself to in- 
crease his store; and every diffi surmounted increases his 
love of the pumit, and strengthens determination to go on. 
His exertions are seen by some more expmienced man, who helps 
him to place himself under mauca eee farther 
pt He then has opportunities of seemg inquiries 
conducted, perhaps eren ol aiding in thea; and be longs to 
prove that he also can work out new truths, and make some 
permanent adduion to human knowled If his circumstances 
enable him to prosecute such work, he succeeds in making 
some new observations worthy #& publication, he is at once 
known by them to the community of scientific men, and em- 
ployed among them. 

We want, then, a system which shall give to the 
able iki arom of acquirmg a clear and, as far as 


favour- 
goes, a 


thorough knowledge of somo aew truths of natue such as they 
can understand and enjoy—which shall afford op ty of 
further and further instruction to those who have profited 


by that*which has been given to them, and are anxious to obtain 
more—which shall enable the beat students to see what onginal 
avatisiupi i and, if possible, to assist in carrylng out some 

—and, finally, which shall supply to each student who 
has the power and the will to conduct researches, all material 
conditions which are requisite for the purpose. 

But investigators, once found, ought to be placed in the cir- 
cumstances most favourable to their efficlent activity. 

The first and most fundamental condition for this is, that their 
desire for the acquisition of knowledge be kept alive and fos- 
tered. They must not merely retalu hold which they have 
acquired on the general body of their sclence; they ought to 
strengthen and extend that hold, by-acquiriog a more complete 
and accurate knowledge of its doctrines and methods; in a 
word, they ought to be more thorough students than during their 
state of p traning. 

They must be able to ire by their work, without diverti 
any ol iher enerrie to other pursuit and they must fee 
security against in the event of illness or old age, 

They must be supplied with intelligent and trained assistants 
to aid (nthe conduct of their researches, and whatever i 
ap and materials may be required for conduckng those 
researchaseffectively. Heat 

The desired system must ore provide ents 
favourable to the maintenagce and development of tue 
siudent-spirit in investigators while providing them with perma- 
nent means of subsistence, suficient to enable them to feel 
secure and tranquil in working at sciencg alone, yet not sufficient 
to neutralise their motives for exertion ; and at the mmo time it 
must give them all external aids, in proportion to their wants 
and powers of making good use of them, 

Now I propose to describe the outlines of such a ayers, 
framed for the sole purpose or prom ing research, and to 
consider what other results would follow from its working. 

If ıt should appear possible to establish a system for the effi- 
cient advancement of science, which would be productive of 
direct to the community in other important ways, I think 
you agree with me that we ought to do all we can to pio- 
moto its on 

Let the most intelligent and studious children from every pri- 
mary school be sent, free of expense, to the most accesablo 
secondary school for one ; let the best of these bo selected 
and allowed to continus for a second year, and so on, until the 
ite of them have learnt all that is to be there learnt to adyan- 
tage. Let the best pupils from the secondary schools be sent to 
a college of their own selection, and there subjected to a mmilar 

of annual ; and, finally, let those who get satis- 
festanly to the end Gf & collese eamiotiuin le cpp with an 
allowance sufficient for their maintenance for a year, on condi- 
tion of their devoting their undivided energies to research, under 


“Assistantships in each branch 
efficient condnet of the work there golog on, and lef 
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the ion of competent college authorities, while allowed 
sach Si te oon ae ee eee a ee 
tlon of money: for all who do well 


during this firs. year be allowed similar a advantages for a second 
snd ee 

young investigator thus trained must exert himself to 

Prergihs some tppolntmen ee may emble him to do the most 

useful and lable work of which he ls capable, while com- 
bining the conditions most favourable to his own im 

‘Let there be pe a many Professorships and 

science as are needed for the 


Professor res Asistant hers mich may abo moot funds for 
apparatus as may enable to devote to 
the duties of his post, under conditions favourable to the sacoess 
of those duties ; but let eech professor recetve also a proponion 
of the fees paid by his pupils ai sens, A 
to do his work with the utmost attainable efficiency, and attract 
more pupils. - 
Let every college'and school Ga gone ty at ipai 
Peeka striving to increase its usefulness and reputation, 
FYinpethy mih the labours of the working staff, by material 
ee when needed, apo by gating een they 
can, from their own orany otger college, to supply cach vacancy 


as it arises. 


In addition to enlleges, which are and always have boen the 
chief institutions for the advancement of learniog, establishments 
for the observation of special phenomena are frequently needed, 
and will douhtless be found desirgble in ald of a general system 
for the advancement of science. ` 

Now, if a system fulfilling the conditions which I have thus 
briefly skeiched out were once properly established of a mf- 
cient scale, it ought to develop and Improve itself by the very 
process of its working ; zod it behoves us, in judging of the sys- 
tem, to consider how such dexclopmenit and improvement would 

come about. 

the thing most needed at the present time for the advance- 
ment of science is a supply of teachers devoted to that atje 
men so earnestly striving for more knowledge and better 
ledge as to be mudel studenty, sinne uraging thoe 
aronnd them by their exam na as i their 

ves in any numbers for su 


Yomig men do not prepare 
a ecr: > © 
I. Became the chief influences which surround them at school 
and at coll are not calculated to awaken in them a desue to 
sara piney caiea by of such le 
-~ I. Because could*not expect means 
E pecan occa aren E gest on 
Let these conditions,be reversed, to the extent that 
teachers havé powerful inducements to make their students love 
Meatooy or simics for ia gaa aka mi Jest confidence thet 


they will be able to eain a livelihood if they succeed in - 
th ves to advance science, and the whale is 
“The first batch of young in 


cnet enable themi toseid up ionaid bigi better trained than 
the first. This mprovem vil go on increasing, if the natural 
forcen Which onas l aeai free pley : and tha yonih of 
each successive generftion will have and more fre 


opportunities of awakening to 


more numerous living examples of men their whole lives 
to the exteoaloniof ihs domen of trath; and their highest 
reward in the consciousness that Gee E 
tkeir fellow-men, and are appreciated 

Ay man who is duly Pe aa e a 
the m on of some branch of science, and who 


oe re eee a l aeter o auo agil mee 
man’ of his subject, and to examine accurately 
A Seinnis GF virions Sid aee E Mal fosen 


Ree eee ee 
pupils by 


easy and natural yet secure steps to the discovery of 


Scar He goes over his 
again and agein from the foundation” 
e to present ity essential particulars more clearly 
Hsia dee! ' o ree peri meaning, a to 
stimulate an inquiring to reflect and to 
direct its efforts @ffectively to the fers ot dav a ai Wiens 
Seats Gone He is 
efforts his 
branches of sclence, or by tap ciing 
methods which throw a light upon those of gmn Bek 
eke rer AAT onnaa o e esse to give s yong 
vestigator the closest eronget grap of hls oe 
he is capable as those in which ho is e thos 
Prape e 


teaching it m a college ; and 
known traths is needed by everyone who would work to advam 


tage at the discovery of new truths of that kind, it will, in most 


cases, be an object of ambition to the ablest young in 
the ork af basting o 


to get an opportunity of going 

a collega, in rder to lamina tha ves to the utmost for the 
refearch. There i? however, another advan- 

tage to them inthaving such work to do; for the best way to 

ascertain at any one time what additions may be made to a 

sclonce, is to examine the facts which have been discovered last,’ 

and to consider how far they confirm and extend the established 


ideas of the science, how far they militate those ideas, 
fee ee eee new facts into , 
the body of his science, and formmg’ an of new 
tenlta Dy orasidering thie reletlon: ot these: nem to the ald 
ones E 
of his 


ae 


o cern ha own of on some other college, to a chair afford. 
ing more leisure and original research his own 
hands and e e eat pupils * gee investi- 
gators may find it desirable to gire ap ark while all teaching 
of previously published tiutbs, confine themselves to guiding 

origmal researches of advanced pupils, while stimulating them 
by the example of their own discoveries. But mos: of them will 


probably prefer M do elementary teaching work from time to time, 
or the 


e of the op of going over ndwork of 
„thelr science, with dp ihe Aa the new facta and enlarged 


ideas recently established. 
Now it must be observed that such a system as the 
Se Suse ca tee as to send ann 


once 


of poor children who would 

EEA ase T a Le as to trela to 

original in a peoportion of them, would 

not only p e more young in than would be needed 
fonctions, but would also give a 


taining ol Fis meso) kind to many Whose abilities proved to be 
or whose tastes were not 


ablo than a y scientific Not only would 

much good of other kinds be accomplished by this circumstance, 

bat we may say with confidence that the system could not 
with full advantage for its own i 


covered by means of In as arduous as thoes conducted 
for purely scientific purposes, and infolving as powers 
and accomplishments on the part of those who conducted 
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processes ought to make at once money to retire; for ao 
many are onwards in this other counties, that h: 
Foala posi ba behind, i 
It wouk be worth while to establish sucha sitin oi 
scientific educatlonYor the sake of training men to the habits of 
mind which are requirdll for the improvement of the manufactur- 
ing arts; and I have no doubt that the expense of working the 
system would be repaid a hundred times over by the increase of 
wealth of thé ; bat I oaly mention this asa secondary 
advantage of national education. 

A. system of the kind could not expand to due dimensions, nor 
a Tagan m baten np PEENE 
ithout in sym m the community; an = 
ingly its more sative minded members must be tanght some good 
examples of the and results of scientific inquiry, before 
they can be expected to take much interest in the results achieved 
by inquirers, and to do thar share of the work requisite for the 


success of the I need hardly remind you there are 
plenty of other strong reasons why some such knowledge of the 
truths of nature, of the means by which they are fonal 
out, should be diffused af widely as possible throughout the com- 
munity. 

You perceive that in such educatlonal system each teacher 


must trust to his own exertlons for success and advancement ; 
and he will do so if he is sure that his results will be known and 
compared impartially with those attained by others, Euch 
governing body must quiy malata the eer ae their school 
or college, lits support depend in some degreb on the evidences 
of that efficiency ; and they wilbtry to improve their school if 
they know that every improvement will be seen and duly ap- 


The keystone of the whole structure is the actlon of the State 
in distnbating funds carefully among sch8ols and colleges 
ponionaliy to tha evidence ot thet dolag good work, Which 
could not be continued withont such sid 

I am inched to think that the State ought, as far as possible, 
to confine its edmonton] haere to the of 
and continuing good work which is y dope, 
rarely if ever to initiate educational i because 
it is desirable to encourage private exertions and donations fur 
the establishment of schouls and colleges upon new or 
in new localities, by giving the pablic full assurance if any 
new institution establishes its right to existence, by doing good 
work for a while, ‘it will not be allowed to dis off for want of 
support; and, secondly, because the judica] impartialty re- 
quired in thf administration of public funds, on the basis of 
results of work, is hardly compatible with an advocacy of any 
particular means of attaining such results. 

On the other hand, has shown that special endow- 
ments, which tie up fuods in perpetuity for a definite purp +e, 
commonly ful to atta their object under the altered circum- 
sodas which apri up in later generations, and not unfrequently 
detract from the efficigncy of the insttutions to which they are 
attached, by belag used for objects other than those which it 18 
thew proper function to promote, 

When there is felt to be a real want of any new institution for 
the promotion of learning, men are usually wi enough to 
devote time and to the purpose of establishing it and 

ving it a fair tral It is desirable that they should leave tha 
tato to fudge of their expenment by its results, and to maintain 
ie oe Dot, according to Mhie eyidencei o its uiefalaest No 
institution ought, its own mko, to have such permanent 
endowments as might deprive its members of motives for 
exextion, $ 

The State could not, however, discharge these judicial 
functions without accurato and trustworthy evidence ®f the 
educational work dons at the various schools and of its suceess. 
For this purpose « record mast be kept by or under the direction 
of every teacher of the weekly progress of each pupil, showing 
what ho has done and how he has done it Official inspectors 
would have to ses to these records being kept upon a uniform 
scale, so that their results might be com The habit of 
ee ae pa y tothe efficency of 
; and, foe the sake of the due development of tho 


teaching system, it ought to prerail Having such 
fall accurate means of knowing w portunities of um- 
provement pupils bare enjoyed, what use they have made 
of those opportunites, Government t to stimulate their 
exertions and test their progress by examinations, It 


is of the utmost importance to allow any new and improved 











satani of instrgctlon to develop itself freely, by the exertions of 
ose who are willing to undertake the labour and risk of tryin 
it on a practical scale; and the pupils who acquire upon es 
new system a command of any branch of science, ought to have 
a fair opporinnity of sho what they have achieved and how 
they have achisvedit. An ableand impartial examiner, 

the new systems in use, will encourage each candidate to wi 
out his resalts in manner in which he has been taught to 
work out results of the kind. 

Examinations thus impartially conducted with a view of 
testing the succhss of teachers in the work which they are endea- 
vowing to do, have a far higher value, and uent authority, 
than those which are conducted in ignorance or disregard of the 

of tralning to which the have been subjected ; 
and we ie Ape say that the examination system will not 
attein its usefulness until it is thus worked in intimate 
connection with a system of teaching. 

In order to give every one employed in the educational 
system the utmost interest in maintaining and in his 
effiiency, it is essential that a due measure of publicity be given 
to the chief results of their vo labours, Schools and 


colleges t, toa considerable extent, to Se rapporte by ths 
fees paid pups for the instruction received ; every 
Professor being in part d upon the fees of his pupils 


have a direct interest in attractiflg more pupus to his classes or 
laboratories. The fame of importeut original ation A of 
his own or his pupils, published in the scientific jou 18 one 
of the natural means by which a distinguished Professor attracts 
disciples, and the success of his pupils in after life is another 
Hus prospects of promotion®will depend mainly on the opinion 
formed of his powers from such materials as these by the 
goresing bodies of colleges and by the public; for if each 
college 1s dependent for success upon the efficiency of its 
teaching staff, its ing body must do their best to fill up 
every Vacancy as Fearless Oy the appointment of the ablest and 
most su Professor whom they can get; and any college 
whch does not succeed in obtai thaveervics ol -aile tied 
will soon lose reputaboa, and fall off in numbers, 

There are, however, farther advantages to the working of the 
syetem to be denved from full publicity of all its more important 
proceedings. It will supply materials for the formation of a 
sound public opinion respecting the proceedings of the author- 
ines in their various sp of action, A qaim for money 
might be made upon Government by the rulers of some college 
upon inadequate grounds ; or ayaat and proper ciai ol te Kind 
might be disregarded by Goverument. Neither of these things 

be likely to kappen very often gf the applications, together 
with the evidence ng on them, are open to public scruuny 
and criticlam; and when they do occasionally happen, there 
will be a natural remedy for them. ° 

If I have sycceeded in makmg clear to you the leading 
pmociples of the plan to be adopted for the advancement of 
science, Including, as it necessanly must do, national eee 

nerally, wil, I think, agree with me that, from the 
aan A Ta variety of the interests involved ın its action, ek 
system must of necessity be under the supreme control of Govera- 
ment. Science will neves take its place among the chief 
elements of natidnal greatness dadra meit until it 1% ac- 
kmowledged as such by thar embodiment of the national will 
which we call the Government. Nog can the various institutions 
for its advancement develop duly their usefulness until the chaos 
in which they are now plunged gives place to such order 
as it is the props: function of Guvernment to establish and 
maintain. 


But government has already taken, and is continuing to take 
action m manou» matters affecting elementary popular education 
and higher scientific education, and it would be difficult to arrest 
such action, even if it were thought demrable to do sx The 
only practical question to be considered is how the action of 

ent can be rystematised so as to give free play to the 
natural forces which have to do the work. 

By establishing official examinations for appointments and for 
degrees Government exerts x powerful influence on the teaching 
in schools and colleges, without taking cognizance, except in 
some few cases, of the of which prevail in 
them, they give grants of public money from time to 
time in aid of colleges or univermtles, or for the establishment of 
a high school-ander their own auspices. Sometimes they endow 
a Professorship. In each measure of the kind they are 
doubtless influenced by that it xs in itself a good thing, 


414 ei 





to promote the advancement of | But a 

which is good in itself may produce evil effects In relation 

A or good effects incommensurate with its cost. Thus 
Saminpioas Afora moat re to cs leh 
carried on in conjunction with earnest teachers; yet when estt- 
R SAE of education, they are 


“Hable to give rise to a ting contre wi «wpe 
men through no 


"propel edule yon 

men were found for a particular a 
rE sisal yom Sle ane ra 
for sich were to be established for the purpose of 
im the system of candidates would cofsider 
their power of answerlng such ons as likely to be 
aet es the condition of thelr o ihe eppohiments, sind 
they would look out for men able and willing to train them to 


that particular work in as direct and effective a manner as 


end For mond Per ie 
‘to loo the examiners as malignant youths 
ont of off, and whose Tigilance ongi: to evaded by ruch 


each tobe man, wrt fae par 


Onos this kind. vice fe deste eet of ge i 
‘“100t, and is known to deel a of ong 
, men th the 
dency on e eats io eel fierely. D the emus 


. 


zta 


-the work done under-their guidance 


pasion as tha cd and um of their study ; end clam of teachers 
is developed whose exertlons are expnilally to those 
ot Thee doubt, teachers with a sufficiently cl 

are, no a ear a 
hension of their duty, and sufficlent authority, to arno me 
cen ie pomer tain th res x wc hy 
pee NEE ews in the career for which 
are preparing themselves, by thoroughly mastering ts ge 
scribed point certain branches of knowledge ; and that until 
had honestly taken the means to do this and believed they had 
done it efodually, thoy a Bot feeb he cone nsr 
to wish to commence k 
Dut it is desirable that all teachers be placed i such dreum- 
stances that it may become their interest as well ds their d 
co-operate to the utmost of thelr powers in the object for w 
the examiners age For this purpose ‘their fecords of 
exch pupil t'to be 


carefull: the examiners 
TEE ú affording the chi evidenee of | thelr 
the respective merits of the pupils. + 


Thia a not the plaso for considering how the general fanda for 


~ an effective education can best be nor 
how al Sa be wed tn aid of 
those funda It is well known that some of Oxford and 


of rich endowments, and that many dis- 
noa those universities are desirous that the 
proceeds pf those endowments should be distributed upon 


to the advancement of 
rewaila, Indeed we ma 


ently top A true to their ms, those col. 

by the high-minded and counsels 
Pines mn ez md aes i ea in the ad- 
,vancement of learhing as*tho securo and worthy basis of 


r i ete of their 


_ leading part ın such system of national education as may be 


colleges. 
i gape para array aaa 
obtaining such fall and accurate knowledge of the existing na- 
tional resoaorces for educational purposes, and of the manner in 


know what has been dane and what is doing in the 


the various 
vot 


blic educational establishments before they can judge 


“which of them would be likely to make the best use of a grant 


nistration of educational grants ; and it cannot be 


* of money. 
o have official authority for expecting mch im admi- 
that, 
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before long, dae means will, be taken to supply the preliminary’ 
ons. 


You are no doubt aware that a Royi) Commission as a 
pointed some time ago iy conseqaance of 


to Government by the British Association thi subject, and it 


is understood that*thelr instructions are so framed as to direct 


their cular attention to the manner in which Government 
may educational The is moreover 
composed of most men;‘and we@have every reason 


to anticipate from their labours a result worthy of the nation and 
of the momentous occasion. 


s ae oe lic educational establishments, I refer to 

dresses constitution are Bernia to tha enim 
sipe A fi i ~ 
tional arie of popular E Ri reah Wa A 


greater 
ishmen are fully alive to the perhmount 
ject, and soe thes ita aimen ts within thet seach, 


of the su 

we may be sure that its expense will be no impediment. Eng- 
ee the gio fruts of tho harvest of 
knowledge if she necessary outlay tor seed and til- 
lage, were it even ten a be, Itis po use 


security for the proper adininistrat{ 

pa sound iq the E cua T 

of its wor 7 
proportion’ o 


English investigators aro men of ind His m who not 
cunt ale abou: but 

opportunities of improving {heir worldly 
i Bhd deac open up to them, for 
sake of quietly advancing human knowledge, Rich and 


powerful mon have very’ great temptations to tum away from 
acience, so that those who devote time and money to its 
‘service prove to us how true and pure « love of science exists in 
this country, Cea yil ‘cultivate ig when it is in 
their power to 
Now and then a youth from the classes is enabled by 
Pda PEE E oa a friendly hand to climb to 


of science. the present stage of the the first thing to 
be done is to arouse public attentlon by all cable means to 
pagent eater pudeen haere poops e gradually to 

to some You 


il, I 
eek gae meh agreement is to 
forces which EEE S 


te th ag o vo enactments, -` 
highest offices in the State are on our t system filled 
men who, whatever their political and party ties, 
Ae infallibly y agree in ico by doing any go dasiro to 
respectivo terms of office any their power. 
Convince them that a measure by tho leacers of public 


opinion is in itself good and useful, and you are sure to carry it. 

And, on the other hand, England is not wanting in men both 

able and willing to come forward as the champions of any great 
cause, and to devote thelr best to its service. 

I may well say this at Bradlord after the results achieved by 
your Member to the Elementary Education Act. 

jections will of course be mused to any system on the score 

7 Obes wil of conse be ined io ay r a complete and 
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good system. Difficult of realisation it certainly must be, for it 
will need the devoted and indefatigable exertions df many an 
able and high-minded man for many a long year. Only show 
how such exertions be made to produce great and abiding 
results, and th i t be wanting. And as for expense, 
will sorely agres with mA ihat the nore money is dieributed in 
such frugal and effective manner, the better for the real greatness 
of our country. KS 

What noble? prigilege is attached to the possesion of money 
than that of doimg ood to our fellow men? and who would 
grudge gi fi kom his surplus, or even depriving himself 
of some orts, for the sake of p the rising generatione 
for a life of the utmost usefulness consequent happiness? 

T confidently trust that the time will come when the chief item 
ia the annual budget of the Chancellor of the Exchequer will be 
the vote for National Education; and when in some later age 
our nation shall have passcd away, when a more true civilisanon 
has grown up and has formed new centres for its throbbing life, 
when there are bat broken arches to tell of our and 
crumbling ruins to mark the mtes of our cathed then 
will the greatest and noMest of England’s works stand more 
perfect and more beartiful than ever; then wig some man sur- 
vey the results of Old Engiand’s labours in the discovery of 
im truths and laws of nature, and see that her energy 

wealth were accompanied by some nobler attnbutes—that 
while Englishmen were strong and ambitious enough to grasp 
power, they were true enough to use it for its only worthy pur- 
pose—that of dwing good to others. , 

I must not, however, trespass ldnger upon your time and your 
kind attention. My subject would carry me on, yet I must stop 
without having done half justice to it. 

If I have succeeded in convinang you that a National system 
of Education is now necessary and possible? and in perinadmg 
you to do what you ively can to prepare the way for it, 
shall feel that the first step is made towarés that great result. 





SECTIONAL PROCEEDINGS . 
SECTION B.—CHEMICAL SCIENCE, 
ADDRESS OF THE PrEsIDENT, W. J. Ruaseit, F.R.S. 


Ox late years it has been the custom of my predeces- 
Sois in this chair to open the business of the section with 
an addiess, and the subject of this address has almost invari- 
ably been a ré@view of the poe of chemistry dating the 
past year. I purpose, with your leave, to-day to deviate 
somewhat from this precedent, and to lmit my remarks, as 
far as the progress of chemi is conce:ned, to the history of 
one chemical substance, The interest and the use of an annual 
survey, at these meetings, of the progress of chemistry, has to 
a certain extent away, for the admirable extracés of all 
important ch now published the Chemical 
Society, has in a great measure taken its place, and offers to the 
chemical student a much more thorough means of learning what 
progress his science Is ing than could possibly be done by 
the study of a premdential Doubtless these abstracts 
of chemical papers are known to others than professional 
chemists, bat I cannot pass them over without ing the 


which have enabled the Chemical 

blah these abstracts. ° 
: of the Chemical Society, 
for I believe in the of this Society we have a most im- 
portant indication of the progress of chemical science in this 
country. The number of onginel Dsante communicated to the 
Society during the past year has far exceeded that of previous 
Uy wie ee ee E were read to the 
` , whereas the average number for the last thiee years 
is only twenty-nine, Futher, I may say, there is appear- 
ance of this increased activity not only continuing, t even 
increasing. Another matter connected with the Society deserves 
r paring Ford, I mean its removal from its old rooms at Bur- 
lmgton House, which afforded it very insufficient accommoda- 
tion, to its new ones in the same ing. This transference 
which is now taking place, will give to the Society a great 
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i 
increase of accommodation, and thus admit of larger audiences 


airy the lectures, of the proper development of the library, 
and of the full illustration by experiment of the communications 
made to it. These improvements must act most beneficially on 
the Society, and stimulate its fature development ; even now it 
numbers some 700 members, and inly 1s not one of the least 
active or least useful of the many.scientific societies in London. 
Since our lest meotings at Brighton, wo have lost the most rẹ- 
nowned of modern chemists—Lyebig. His influence on chemistry 
thiough a long and most active life has yet to be written. Pub- 
lishing his first p&per fifty years ago, it is difficult for chemists of 
the present day to realise the changes in chemical thought, in 
chemical knowledge, and in chemical experrments which he 
lived and was more than any other chemist active in 
promoting: His actryity was unwearied : he communicated no 
ess than 317 papers to different scientific journals, and almost 
every branch of chemistry received some impetus from bis hand. 

Liebig took an active interest in this Association, and I believe 
the last paper he wrote was one in answer to a communication 
made at the last meeting of this Association. On two occasions 
he attended the meetings of the British Associanon, and has 
communicated many papers to this section. The meeting at 
Liverpool ın 1837 was the first at which he was present ; he there 
communicated to this section a paper on the products of the de- 
composition of une acid, and fedfther gave an account of his 
moet ım t discovery, made m conjunction with Wohler, of 
the ial formation of urea. At this meeting Liebig was 
requested to prepare a report on the state of our knowledge 
of isomeric bodies, This request, although often repeated, was 
never complied with, He also requested to report on the 
state of organic chemistry and organic analyns—thus our section 
was evidently desuous of gwing him full occupation At the 
meeting in 1840 at Glasgow, a pa er on ‘‘ Poisons, Contagions, 
and Miasms,” by Liebig was read; it was in fact an abstiact 
of the last chapter m his k on ''Chemstry in its a plications 
to Agriculture and Physiology,” and the work elt epena] 
about the same time, dedicated to thus Association. Lacbg 
sayzs-—‘* At one of the meetings of the Chemical Section 
of the Britsh Association for the advancement of Science, 
the honourab'e task of preparing a report upon the state of 
Orgame Chemiftry was imposed upon me. In this present 
work I present the Association with a part of this report” At 
the next meeting, which was held at Plymonth, jn 1841, there 
was an interesting letter from Laebig to Dr. Playfan read to oar 
section ; in it, among other matters, Liebig describes an ‘‘ ex- 
cellent method” devised by Drs. Wul and Varrentapp for 
determinmg the amount of nitrogen jg organic bodies ; he also 
says we have all the expressions of Dr, Biown on the 
production of sili from paracyanogen, but we have not been 
able to confirm one of his results ; what Sor iences prove us 
that paracyanogen, is decomposed by 2 strong heat into nitrogen 
gas, and a residue of carbon which is exceedingly difficult of 
combustibn. 

To thenext meeting—it was at Manchester, and Dalton was 
the president of this section—Dr. Playfair communicated an 
abstract of Professor Liebig’s report “On Qrganic Chemistry 
applied to Physiology and ology.” This absuact is printed 
m our p the complete work is looked upon as the 
serna part of the report on Organic C istry. This Association 
may therefore faırly consider that it ex some influence on 
Laebig in the production of the most umportant works that he 
wiote. Playfau’s abstract must have been listened to with the 
gieatest Interest, and I doubt not the statements made sharply 
enticed, specially by the physiologists’ then at Manchester. 
Playfair concludes his abstract with words, thus i 
up the special objects of these reports :—‘‘In the opinion of 
Liebig may be considered a benefactor to his jes, for the 
interesting discoveries in agnculture, published by him in the 
fuat part ot bibrepott. And having in that pointed out means 
by which the food of the human race may be increased, in the 
work now before us he follows up the chain in its continuation, 
and shows how that food may be best adapted to the nutrition 
of man, Surely there are no two subjects more fitted than these 
for the contemplation of the philosopher; and by the consummate 
sagacity with which Liebig has applied to their elucidation the 
prao este we are compelled to admit that there is no 

ving philosopher to whom the Chemical Section could have 
more 5 agi ahead entrusted their investigation.” 

At the meeting at Glasgow, in 1855, Liebig was also present, 
but then only communicated to this section a short paper on ful- 
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munune acid, and some remarks on the use of-lime water in the 
manufacture of biead. Such I believe 1s the “of the 
direct relati which has existed between Liebig and this 

- Associaton. - we can hardly recognise how much we 
owe to him. Intetested as he was in the work of this Associa- 
tion I could not but to-day record the instances of direct aid and 
support which this section has received from him. Sys 

I pass on now to the special subject ¢o which I wish to ask 
your attention. 
“It is the history of the le colouring matter found in 
madder., It has been in use time immembrial, and i still 
one of the commonest and mont tipor ant of dyes, It 4s ob- 
tamed fiom a plant largely cul in many perts of the world. 
for the sake of the colour it yields, and the special interest which 
now attaches to it is, that the chemist has lately shown how this 
natural colouring matter can be made in the laboratory as well as 
in the fields; how by asing a bye-product, which formerly was 
without value, thousands of acres can be liberated for the culti- 
vation of other and the colouring matter which they for- 
merly uced be cheaper and better prepared in the laboratory 
or in the manufactory. Phat a certain oblonriag malter could be 
obtained from the roots of the Xuda Anctorwe, and other species 
of the same plant, has been so long known, thet apparently no 
record of its i È . k 
Pliny and Discorides evidedly allude to it. The former, re- 
ferring to its value as a d maternal, says, ‘‘It is a plant little 
known except to the sordid and avaricious, and this Beenie of 
the large profits obtamed from it, owing to its employment in 
dyeing wool and leather.” He further says, ‘‘The madder of 
Italy is the most esteemed, and Special that grown’ in the 
neighbourhood of Kome, where and in oier places jt is pro- 
duced in great abundance.” He further describes it og being 
grown among the olrve-trees, or in fields devoted especially to its 
growth. The madder of Ravenna, accord to Dioscorides, 
was the most esteemed. Its cultivation in Italy has been con- 
tinued till the present tame, and in 1863 the Neapolitan provinces 
alone exported it to the value of more than a quarter of a million 
sterling. At the present day we areall very familiar with this 
col matter as the commonest that is applied to calicoes. It 
is capable of yielding many colours, such as 1ed, pink, purple, 
chocolate, and black. The plant ın which is tĦe source of this 
cblouring matter is nearly allied botanically and in appearance to 
the o Ggliums, or bed-straws. ,It is a native probably of 
Southern as well as Asia. It is a perennial with herba- 
ceous stem, which dies down every ; its square-jointed 
stalk ond along the ground to a considerable distance, and the 
“> stem and ayei are rongh sith marp packa The root, which 
is cylindrical, fleshy, of a pale yellow colour, extends down- 
wards to a considerable depth. It is from this root, which, when 
dued, is known as maddtr, that the-colouring matter is obteined. 

The plant is propagated from suckers or shoot, These ed 

some two or thres years to come to full maturity and yield the 

finest colours, although in Fiance the crop ıs often gathered 
after only-eighteen months’ growth. From its talang sp long to 
develop, it uw evidently a crop not adapted to any ordinary 
series of rotation gf crops. The plant thrives best in a warm 
climate, but has been grown in this epuntry and in the north of 

Euro : 

Tn Tadia it has been wo. from the earliest times, and, as 
before stated, has been tly cultivated in Italy, certamly 
suce the tme of Plny; he also mentions its culivehon in 
Galilee. In this country iis culture has often been attempted, 
and has been carned on for a short time, but never with per- 
manent success, The madder now used in England 1s imported 
fom Fiance, Italy, Holland, South Germany, Turkey, and 
India, In 1857 the total amount imported into this country was 
434,056 cwtg., having an estimated value of 1,284,989/, and the 

-average annual amount imported during the last seventeen years 
18 319042 cwts. ; while the amount imported last year, 1872, 
was 283,274 cwta, valued at 922,2447. „In 1861, it was esti- 
mated that in the South Lancashire district alone, 150 tons of 
madder were used weekly, exclumve of that required for preper- 
i piacere I quote these figures as showing the magmtude 
of industry thet we are dealmg with. Another pomt of 
much interest is the amount of land required for the vation 
of this plant. In land it was found that an ecre yielded only 
from ro to 20 cwt. of the dried roots, bat in South y and 
in France the same amount of land yields about twice that quan- 
tity. THe maädei ee diga ap mir roots in autumn, dries 

- them, in some cases peels them, by beating them with a flail, and 








expoits them in the form of powder, whole root, or, after treat- 


ment with@sulphuric acid, when it is known as cine, 

The quality of the root varies much, that from the Levant, 
known as Turkey root, is most val A. how- 
ever, to the colour to be produced, is e madder one 
source or another@referred. ' | ‘ 

To obtain the colouring matter, which is but slightly 


soluble in water, from these roots, they are mired, aier bemg 
ground, with water in the dye-vessel, andesorfetimes a httle 
chalk is added. The fabric to be dyed is Introduced, and the 
whole slowly heated ; the colouring matter gradually passes from 
sne root to the mater na from the water to the mordanted 

ic, giving to ıt a colour dent of course on the nature of 
the ordeal ie - 

To trace the chemical history of this colouring matter, we 
have to go back to the 1790, when a chemist of the name 
of Watt precipitated the c colouring matter of madder by alum 
from neutral, ine, and acid solutions : he obtained two differ- 
ent co matters, but could not isolate them, and many dif- 
ferent shades of colours. Charles Batholdi asserted that madder 
contained mach miga sulphate, aff] Hantmann observed the 

effect prod on udder the addition af caluc car- 

nate. In 1823, F. Kuhlmann e evidently a careful analysis 
of the madder-root, and describes a red mae a fawn colouring 
matter; but the first im t advance made in our 
knowl of the chemical constitution of this colourmg matter 
vas hn and Robiquet in 1827. They obtained 
believed to be, fnd what has ee ee be, the true 
colouing principle of madd&r, and obtained it in a state of 
tolerable purity. Thetr process for ing it was simple. 
They took Alsace madder in powder, digested it ah water, 
obtainmg thus a gelatinous which they treated with bolling 
alcohol, then evapSruted off four-fifths of the alcohol, 
treated the residue with a httle sulphunc acd, to diminish its 
solubility. Then, aiterArashing it with several litres of water, they 
got a yellowish substance remaming. Lastly, they found that on 
moderately heating this product in a glass tube, they obtained a 
yellosrish vapour formed of brilliant particles, which condensed, 
giving a distinct rone of brilliant needles, reflecung a colour 
similar to tha? from the native lead chromate. Rey named this 
substance alirerine, from the Levant name for madder, Alisari, 
the name by which it 1s still known there. 

A few later we find other chemists atta this same 
subject ; in 1831 Gaultier de Claubry and J. Persos published the 
account of a long research on the subject; they described two 
colounng matters, a red and a rose one—the red one was ali- 
zanne and the rose one was another body nearly allied to it, and 
now well known as purpurine, Runge also made an elaborate 
examination of the madder root; he found no less than five 
different colouring matters ın it—madder-red, madder- le, 
madder. madder-yellow, and madder-brown. The bres 
three heeconsiders to be muted for dyeing purposes, but not the 
last two. | ° : 

Raunge’s madder-red is essentially impure alizarin, and his 
madder-purple impure purpurine. He does not give any 
analysis of these substerices. During the next ten this 
sabject seems to have attracted but little attention from chemists, 
but in 1846 Shiel prepared the madder-red and madder-purple of 
Runge, by processes very similar to those employed by R 
and anal these substances, For madder-red he gives the 
formula Cys liap which differs only by H4O from the formule 
now adopted. For the madder-purple he gives the formula 
oH Oy, and for the same substance, after being sublimed, 
C,H,O, The chemist who has worked most on subject, 
and to whom we are principally indebted for what we know with 

to the different constituents contained-in the madder root, 
is Dr. Schunk of Manchester. In Laebig’s Annalen for 1848 he 
gran long and mteresting account of his examination of madder; 
e isolated and identified several new substances which are most 
important conshtnents of the root, and has mnce this time added 
much to our knowl of the chemical constitution ot madder. 
In the paper above alluded to he confirms the presence of the 
alirarine, and gives to it the formula C,,H),OQ,. The prmcipal 
properties of body may best be sketched here. Its ‘yola- 
tility and brilliant yela dine appearance peat dong Aparna 
tioned ; it is but slightly soluble in cold water, bat much more 
so in alcohol, in ether, and in bofling-water. The colour of its 
solution is yellow, and when it out frém a liquid it hae 
eriw flocculent appearance, differing thus 


great ror the. 
bnilliant crystalline substance before described. order to 
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obtain this latter body heat had always been used, sp until the 
elaborato experiments of Schunk it was a question er the 
heat did not produce a radical change in the substance, whether, 
in a word, these bodies were really identical, Schunk’s 
expermments proved What they were, and tly that this 
beantiful colouring matter alizarine existed as such in madder. If, 
however, we go one step farther back and examine the fresh root 
of Rubia tiectgrue, that is, as soon as it is drawn fiom the 
ound, for some fine we shall find no tace of allzarine there. 
Bn dicing the root it is seen to be of a light carroty colour, and 
an almost colourless liquid can be squeezed out of it, Dut this is, 
entirely free from the colo matters of madder, Let the 
Toots, however, be kept if only for a short time, and then they 
will give abundant evidence of the presence of almarine; if 
simply heated allrarin may be volatilised from them. Itap 
then that the whole of the tinctonal power of this root is developed 
after the death of the plant. Schunk explains this cunous pie: 
nomenon as follows —That in the cells of the living plant there 
is 2 substance which he hes isolated, and has named rubian; 
it is enmly soluble in wategand in alcohol ; the solution is of a 
Po eee has an Intensely bitter taste ; when dry it 18 a 
ard, brown, gum-like body. It has none of tHe properties of a 
dye stuff, but if we take a solution of it, add some sulphuric or 
hydrochloric acid to it, and boul, a yellow flocculent substance 
will slowly separate out, and on filtermg it off and washing it, 
it will be found to have the tinccorlal properties of madder and 
to contin alizgime. In the liquid filtered fromat there is, with 
the acid added, an mncrystallisable sogar, so that in this way the 
original product in the root, the rubian, has apparently been split 
up into alizuine and into sugar. To apply this reaction to what 
on in the root after its removal from the gound, we have to 
Bnd if any othe: substances can take the place of the bo 
dilute acid, and Schunk has shown there exists in the 100t1 
a substance which is eminently fitted to@produce this splitting 
up of theiubian. He obtamed this decom agent from 
madder simply by digesting it in cold water, and then addmg alco- 
hol to the liquid ; this threw down a reddish floccnlent substance, 
and if only a small portion of this be added to an acueous solu- 
tion of rubinn,and allowed to stand for a few howrs in a waum 
place, it was found that theiubian was gone, and in place of it 
there was a thick tenaceons jelly ; this, treated with cold water, 
gave to it no colour, no bitter taste, but much sugar. From 
the jelly, remaining insoluble, elizanne could be extracted. 
fact, of all known substances this very one foupd in the madder 
1s best sued for effecting this decomposition of the rubian, 
It appears, then, that these two bodies must exist in the root. 
The history then seems complete. The two substances me kept 
apari during the life of the plant ia same way of Which owe Leow 
nothing, but os soon as ıt dies they begin slowly to act on one 
another, developing thus the colourmg matters in madder. It 
has long been known to dyers that the amount of cplouring 
matter in madder will increase on keeping it; even for years it 
wul go on improving m quality, and an experiment of Schunk’s 
shows that the oidinary madder as used by the dyer has not all 
the rubian converted mto colouring matter, for on taking a 
sample of it and extracting it with cold water he got an acid 
solution devoid of dyeing properties, but on allowmg this solu- 
ton to stand some time it and then possessed dye- 





ing properties, 
Coincident mth the appenance of Schunk’s first paper was 
one by Debus on the Mme subject. He looked upcn ne as 


a true acid, and gave it the nome of Lizanc acd, but as far 
as the compontion of i as oneee ee 
he obtained agreed closely with those given by Schu One 
other investigation concludes all that ts important in the diis- 
tory of alzarine as obtained fiom madder. This last research 


is of great interest; it was by Julius Wolff ami Adolph 
Shecker, and published in 1850 ey confum the results of 
theis so far that thee are in the madder root two distinct 


colouring subgtances—this impoitant one alizarin, and the other 
one puipurine. these colouring matters much in 
the same way that did, and very carefully punfy and 
analyse them ; the formule which they give for then ditter how- 
ever, from Schunk’s: for alizarine they give the formula Cy, HO, 
and for pu CyyHyyO,. Further, they that by tho 
process of fermentation the former is conv: iato the latter, 
and they show that by oxidation they both yielded phthalic 
acid. Since the publication of this reseaich, until the last 
yar or two, this formula for alizarme has been generally adopted 

y chemists, and in most modern books we find it given as 


ed ae the true composition of that body. It was not only 
the ul and elaborate work which they devoted to the 
subject, but also the ingenious and apparently well-founded 
theory on the subject which carried conviction with ıt Laurent 
hed thera, not many before, that when naphthalin, that 
beautiful white a ine substance obtained from coal tar, 
was acted on by chlopne, and then treated with nitric acid, 
a body known as chlornaphthale acid and having the composi- 


tion Cy H,9Cl,O, was obtained, and on comparing this formula 
with the one they had obtained for aliranne, Wolff and Strecker 
at concluded that it really was alizarine, only containing 


two atoms of chlorine in place of two of hydrogen; make this 
replacement, an operation generally easily performed, and 
from naphthalin, they had alirarine. Farther, this 
relationship between hist TA acid, and alizarine 15 borne 
out in many ways ; it, luke e, has the powe: of combining 
with different basic substances, has a yellow colour, is insoluble 
in water, melts at about the same temperature, 1s volatile, and 
when acted on by alknls gives strongly coloured solutions. Taking 
then all these facts into consideaton, can we wonder that these 
chemists feel convinced that they have established the composi- 
tion of alixarme, and have shown the source from which it is to 
be obtained artificially? Apparently but one very simple step 
remains to crown their work withesuccess, that of replacing the 
chlorine by hydiogen. Melsens had only shortly before shown how 
this substutauion could easily be made m the case of chorncetic 
aad by actmg on it with potassium , and Kolbe had 
used the battery for the same purpose. Both these processes, and 
doubtless all others that the authors can think of, are tried upon 
the chlaonaphthale acid, but chloronaphthalic acid it remains 
and they are obl to confess they are unable to make this 
substitdtion. Still they are strong ım the belief that it ıs to be 
done and will be done, and conclude the account of their 
reseaiches by pointing out the peat technical advantage it will 
be to get alizarine fiom a” ess substance suchas naphthalin, 
One cannot help even now sympathizing with these chemists in 
their not being able to confirm what they had really the stro 
evidence for beleving mus? prove to be a great discovery. We 
now know, however, that had they succeeded im effecting this 
substitution, ot kad they in any other way obtained this chloro- 
naphthalic acid without the chlorine, if I may so speak of it, 
v since their time has been done by Marts and Griess, 
alizarine would not have? been obtained, but a Mbdy having a 
remarkable parallelism in properties to it would have (ao This 
body, like rine, is of a yellowish colour, but slightly soluble m 
water, easily in alcohol and ın ether, 1s volatile, and on oxida- 
tion yields the same products, itis, m fact, an body, but 
belo: to another . We also know that the formula 
propesed by Wolff and Strecker, and 2 long in use, is not the 
correct one, But_little more 1emains to be added with regard 
to the lustory of alimume as gathered from the study of 
the natural substance. Schutzenbeiger ond Paraf ed 
doubling Wolff and Strecke1’s formula for alimine, and Bolley 
suggested the frmula CyH,,0, which owing to the uneven 
number of hydi atoms was soon rejected, If we compaie 
our piesent knowledge of ayzarme with what it was when these 
lesearches on the natural product were completed, it is as light- 
ness compared to darkness, and we may well ask whence 
come this influx of knowledge? the er I hope to show you 
2 mdoubtediy that ıt hes come from the cm and accmate 

of abstiact chemistry. I know of no history ın the whole 
of demiey which more strikingly ulustrates how the prosecu- 
tion of abstract science lays the foundation for great practical 
improvements, My object now, uw then to show you, as 
shortly as I can, how by indirect means the composition of 
alizaine was discovered, how it has been built up mtifcially, and 
how it is superseding for manufactanng purposes the long-used 
natural product, 

To nace this history from its source we must go back to 
1785, when an apothecary of the name of Hofmann obtained 
the calclum salt of an acid called quinic acid fiom cinchona 
bark, Thu acid is now known to fe of common occunence 
in plants, it exists in the bilberry and in coffee, in holly, 
ivy, oak, elm, and ash leaves, and probably many others. 
emg alo prepared tho calcium galt, and -as or ea Taal 

ve a complete analysis of it; the formula he gave for it was 

Hy,0,, Baus on iepesing Laebig’s experiment» arrived at 
a somewhat different usion, and gaveithe formula Cy,H t010- 
In 1835 at ene suggestion, to determine which formula was 
correct, Alexander Woakrensky, from St. Petersburg, then a 
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student at Giessen, undertook the further investigation- of this 
subject, and established the formula C,,FLyOy, the one in fact 
now in use. In the course of this investigation, which he carried 
foither than merely settling the percentage composition of this 
acid, he describes what to us now is of most interest, a new 
substance having and very marked properties, He 
‘ays that when a salt of quinic acld is burnt at a gentle heat he 
gets aqueous vapour, the vapour of formft acid, and a deposit of 
~ golden needles which are easily sublimed. Afterwards he 
Seed cian wae substance may pe obtained is 
any salt.of quinic eating it with manganic dioxide 
i dete sulphuric acid; it then distls over, ‘condensthg in 
golden needles on the mdes of the receiver, and may be 
1endered pure by resublimation. The composition of this body 
-he finds to be CFO, and names it quinoyl, a name strongly 
ovjected to by relius, as con a wrong impression of 
the nature of the -body ; he m place of it the name 
quinone, by which it is still known, Far as this body would 
seem to be ‘removed from alzarine, is the study of its 
properties which led to the artificlal uction of alizarine. 
- Some years afterwards Wohler also explained them by the 
decom n.of quinic acid; he prepares this 
and follows exactly the process described oskietsky= He 
states that with regard to the properties of this remarkable body 
he has pena to add, However, he proposes a 
_ different formula for it, and discovers and describes bodies 
allied to it, Among’ these is Hydroqumone CHO, Laurent 
afterwards shows that the formula proposed by Whhler is incon. 
sistent with his and Gerhard’s views, and i confirms 
the former formula for this body. Although many other chemists 
devoted much attention to this substance, still its reel constitution 
and relation to other compounds remained mknown, © © 
Thus Wohler; Laurent, Hofmann, Stidler, and Hesse, all 
had worked at it, and much i know with 
to it had been acquired, One important point in its history was 
A showing that by heating quinaoe with potas chlorte 
Hofmann, showing with potamic chlorate 
and hydrochloric acid chlorani could be obtained from it ; 
m fact, chloranil was quinone in which all the hydrogen 
been replaced by chlorine. - Perhaps the most gqneral impression 
among chemists was that in constitution it was a kind of dide- 
hyde, certamly its definite place among chemical compounds 
was unknown! : ° 
Kekulé suggests a rational formula for it, but it isto Carl 
_ Gracbe that we owe our knowledge of its true constitution. In 
1868 he published a e and very able paper on the 
quinone group of compounds, and then first orward the 
view quinone was a substitution derivative of the hydro- 
caibon benrol (C,H,). *On comparing the compounds of these 
two bodies it {s seen that the quinone contgins two atoms of 
oxygen more and two atoms of hydrogen less than benzol, and 
Graebe, from the study of the decomposition of the quinone, and 
from the compounds “it forms, suggested that the atoms of 
oxygen form in themselves a group which i divalent, and thus 
replace’ the two gtoms of h This su ition he very 
forcibly advocates and shows its simple and satisfactiory appli- 
canon, to all-the thei known reactions ey hi 
suggestion reall ved to. be the key, not only tot a- 
naton of the tatara] cpastituhon of quinone and its dein 
tives, bat to mach important discovery bemdes. At this time 
q none seemed to stand alone, Ro other slinilarly constituted body 
was known to exist ; bat what shikingly confirms the correctness 
of Graebe’s views, and indicates their great value, is that 
immediately he is able to apply his lately gai knowledge, 
and to show bow other really anal es, other quinones 
in fact, already exist. He studiéd with great care this quinone 
series of compounds and the relation they bore to ane another, 
the relation the hydtocarbon, benxole, bore to its oxidised 
derivative, quinone, and its relation to the chlorine substitntion 
roducts derivable from it, At once this seems to haye led 
be to the conclusion, that another such series y 


h and that the chloroxynaph 
O,) and the 
trey eoresponding tne Bi inone and to chloranil. 
to the $ to orani 
That the chiororynaphthalic acid CHHO)O, and the per- 
halic acid CCl (F O) O, all compounds pre- 
_ viously discovered by Laurent, were really bodies belonging to, that 





series, and further the supposed isomeric of alizertn discovered 
Martius afi Gress was really related to this‘ last com 
having the composition C,H, (H, O} O 
able to confirm this by o the teelf of this 
series, the body having 


the formula 
two .atoms less dE hy and wt 


than the hydrocarbon na 
characteristic name of haphth 


ry 
made by Greebe and Bo as the chloranil could be formad 
by treating phenol by potessic chlorate and h oric acid and 
ee ee e next series 
to the phenol series, viz, cressol, the same reaction good, 
and.by treating it in the same way they obtain a dı- and a tri- 


CH. ` 
of (©)? which in physical por-, 
e H Cl, 


perties very closely resemble the corresponding compounds in 
the lower series, Other compounds have also been 

In the next step we have the application, which connects these 
series of discoveries with aliranne. Following the clue of a 
certain analogy which they believed to exist between the 
chloranillc acid CCLD and the ohloroxynaphthalıc acid 
Cio HCl (as which they had proved to be quinone compounds 
dad alta ae, telier dks aries ath Kol o properties 


`| indicated a certa similarity of constitution, Graebe and 


Liebermann were lead to suppose that alizarine must also “ 
be a derivative from a quinone, and have the formule 


C,H, fa.) This theory they were able afterward to prove ; the 


firxt was to find the hydrocarbon from which the quinone 
might be derived ; this was done by taking alizaiine itself, and 
heating it wini œ Very ee excess af dnc powder in al 
tube, sealed at one A prodact distilled over, and co 
in the'cool part of the tube, and collecting it and purifymg it 
by recrystallisation, they found they had not a new substance, 
bat a hydrocarbon discovered as | es 1832 by Dumas 
and Lament, and obtained by them ` tar. They had gtven it 
the fomula Cyy Hyg and as apparently it’ thu? contamed ons 
and a half times as many atoms of carbon and hydrogen as 
naphthalin did, they named it Parenaphthalin ; afterwards Laurent - 
changed its name to Anthracene, by which it is still known, 
Fritzsche, in 18 7, probabi obtained the same body, but gave 
it the formula Th also met with it in his 
established its compontion and found some derivatives 
from it, Limprich in 1866 showed ite could be formed syn- 
thetically by heating benzolchloride (C,H,Cl) with water and 
Berthelot has since proved that it is formed by the action of 
heat on many hydrocarbons, This first step was thos complete ' 
and most satisfactory; from aluarin they had obtained. its 
hydrocarbon, and this hydrocarbon was a body already known, 
and with such marked properties that it was easy to identify it, 
But would the nest requirement be fulfilled, would it 
benrol and naphthalia yield a quinone? The experiment had 
noe t be. tied, far when they found te wuthrectus wai tha 
hydrocarbon found, they recognised in a body already known 
to exist, the quinone derivable from it. It had been prepared 
by Lanrent by the action of nitric ackl.on anthracene, and 
cald by him anthracenense, and ‘the same substance was also 
discovered by Anderson and called by him oranthracene. The 
composition of this body was proved by Anderson and Laurent to 


be C,,H,Oy and it thus bears the same relation to its oe 
anthracene, that quinone and naphthaquinone do to hydro- 
carbons. Graebe geve to it the systematic name of an uinone. 
We have then, now, three h con and 


Satie differing by Diarra 


t quinone 
pre substitution products such as might have been foretold. It 
an 


with potassic cold, 
put at 100° it forms a b! ne, Other bromine 
compounds have also been found. Now, if the analogies which 
haye guided them a elves Pal Bold good, they seem to 
haye the means of forming alizarine artificially. Their theory is 
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that itis dioxyantmaquinone C,, H, a and if go, judging 
from what is known to dake place with other quinone caer 
it should bé form this dibromoenthraqumone on boili 
with potash or sodÑ anji then acidulating the solution. 
try the experiment, and descnbe how, contrafy at first to ther 
expectations, on boiling the dibromanthraquinone with potash no 
change occurred, but afterwaida, on using stron potash anda 
fete eens capers th had the satisfaction of seeing the hqud 
httle by httle become of a violet colour ; this shows the formation 
oo. Aft ral on this solution, the aluanne 
separated oat in yellowish flocks, On volatal it they got 
it in like those obtained from madder. Bri sidien ut 
with nitne acid, they get phthalic acid ; and on precipitating it 
with the ordinary morat or other metallic solutions, they Et 
compounds exactly comparable to those from the natural 
Every tnal confirms their success, so by following theo: 
retical conmderations, they have been led to the discovery of the 
means of arbficially forming this important organic colouring 
matter. A special int must always atta self to this 
discovery, for it is the instance in whith a natural organic 
colouring matter has been built up by artificia means ; now the 
chemist can compete with Nature in its production, Mo 
the first, it is a safe prediction that it not long be the 
one ; which colouring matter will follow next it is impossible to 
say, ‘pat sooner or later that most ARA one, scientifically 
and practically aigo will have to yield to the pcientific chemist 
the history uction, Returning for a P omenit to the 
percentage RA hes of e, now that we know its con- 
ean its formula is established, and on comparing it 
{C H, ©,) with all the different formuls which have Been 
pioposed, we see that the one advocated by Schunk was most 
nearly correct, in fact that ıt differs from ıt by two atoms of 
hydrogen. It is not without interest to note that the next most 
important colouring matter in madder? Porpunne, which so 
pertinaciously follows alizarme, is in constitution very nearly allied 
to it, and is also an anthraecne derivative, 

Scientifically then the artificial production of this natural 
product was wo bat the practical quesfion, can it be 
ey in the labo eet cheaper than itcan be obtamed from the 

hia yet to be dealt with. The raw material, the anthracene, 
ape uct in the mannfactnre of coal gas, had as yet only been 
obtained as a chemical curiosity ; it had no market value, its cost 
would depend on the labour o separating 1t from the tar, and the 
amount S btainahle: But with regard to the brêmine necessary to 
form the E E it was different ; the use of such 


mani one. ae it Sebald ae pies becoming i 


ee and thus ae this discovery by ntihaing 
It was our coun 
how a could be done, has since 
proved the very practical and im nature of his distovery by 
carrying it out on te man cturmg scale, The nature of 
Perkin’s discovery was the formmg in plece of 2 bibromanthra- 
quinone, adisulphoanthraquinone, in a word he used sulpbaricacid 
in place of bromine, ob thusa sulpho acd in place of a 
bromine substitution com The properties of these sulpho 
acids, containing the monovalent groups H SO, which 18 
the equivalent to the atom of bromine, is that on being 
bolded with an alkali they are decomposed, and a corre- 
sponding alkaline gilt formed; thus the change from the 
apthraquinone to the alzanne’ was effected by bo: it 
with sulphune acid. At a high temperature, it dissolves, 


becoming a sulpho acd Cy, He | 080, an the furer hye 


follow, as they did with the bromme er the sulpburic 
ack boiled with potash is decom and a potash salt of 
abzarin and potanc sulphite are formed ; acid then pitate 
the alimrin as a bright yellow substance, While Perian 

carrying on these researches in this country, Caro, Gaeta, 
Liebermann, were carrymg on somewhat similar ones in ‘Germany; 
and m both countnes have the scientific experiments developed 
into manufacturmg industries. My knowledge extends only to 
the English manufactory, and if any excuse be necessary for 
having asked your attention to-day to this long history of a 
mogle substance, I think I must plead the existence of 
that manufactory as my excuse, for it is not often that purely 
scientific neared so rapidly culminates in great practical under- 


e T: eee e 
Perkin, who first sho 


jakinga. Already has the artificial become a most formidable 





opponent to the natural product ; afd in this le alieady 
there can be no Žoubt which will come off victorious. 

In the manufactory ıs rigidly carned out, the exact piocess I 
have already described to you. In tar there is about 1 per 
cent. of the anthiacene; this, in a crude, impure state, is 
obtained from it by the tar-distller, and sent by him to the 
colour works; here it is purified by pressure by dissolving from 
it many of its impunties, and lastly by volatalising it. Then 
comes the conversion of it into the anthraqurrone = oxidising 
ofthe nitric or ee role ba used. Then the formation 
the sulphur dm bre with sul harig acid to a 


of abont Pma i excess o t is 
thea neutralised by the dition of li and the Tone calcic 
sulphate is filt off; to the filtered liqmd socic carbonate is 


a Ei ced the te E ds wap o acid is changed into 


(O3)* 

the sodic salt Cu, H, ix Na SOs This is afterwaids heated to 
Na SO 

about 180°C, with caustic soda, thus decomposing the sulphuric 


acid and forming the soda salt of alizarm; and sodic sulphite ; 
the alizanine salt so formed, remains m solution to the calle 
a beautifal violet colour ; from this solution alph c acid 


pitates the alizarine as an orange yellow substance. It is ced 
to settle in large tanks, and then js rm in the form of a yellowish 
sand, which contains either 10 Or 15 per cent. of dry alizarine ; 
nto barrels, and is in this form sent to the print works, and vecd 
much in the same way as the onginal ground madder was used. 

This alizarine mud, as I have called it, contaming but 10 per 
cent. of dry alizanne is equal in dyeing power to about eight 
times ae pi ar eatin nr and i the pure substance 

for m place of a complicated mixture con- 
en certain tuents which have a posttrvely injurious 
effect on the colours produced. 

The scientific knowledge and energy which Mr. Perkin has 
brought to bear on the manufacture of this col matter, 
seems already to have worked wonders, the suppl demand 
Jor artificial alizarine are in at a most rapid rate, and yet 
the manufacture of it seqms hardiy to have commenced. The 
value of madder has much decreased, and im fact, judging by 
what occurred in the year of revolution and commercial depres- 
sion, 1848, wh€n jae prio of madder fell for a trme to a pomt 
at which it was considered it would no longer remunerate the 

rs to produce it, that point has row again reached, 
fat t certamly from very differept reasons Last year artificial 
alirarine, equal in value to about one-quarter of the madder ım- 
ported into England, was manufactured m this country. This 
year the amount will be much largy. Thus is growing up a 

industry, which far and wide must exercise most important 
effects ; old and cumbersome ae T must give way to better, 
cheaper, newer ones, and lastly thoufands of acres of land in 
many dierent para ot thie worl mule be relieved from the neces- 
sity of growmg madder to recetve some new crop. 
in this sense may the theoretical chemist be said even to have 
increaseg the boundaries of the globe.. 


Se . 
LJ 
SECTION C.--GroLoGICAL SECTION 


ADDRESS OF THE PRESIDENT, JQHN Purus, F.R.S. 


Morz then half the life of an octogenarian separates us from 
the birthday of the Bntish Association in Yorkshue ; and few or 
those who hen helped to inaugurate a new scientific power can 
be here to-day to estimate the work which it accomplished, and 
judge of the plans which ıt proposes to follow in future. Woald 
that we might still have with us ree ike wise leadi 
and the intrepid advocecy of S names 
and always to be honoured in Yo ire | 

The natural sciences in eral, and Geology in particular, 
have denved from the British Association -some at least of the 
advantages so bold] ponme at its origin: some impediments 
have been removed from their path ; society looks with approba- 
tlon on their efforts ; their p 1s hailed among national 
tnumphs, though achieved for the most part by volantary 
labour; and the results of their discoveries are written in the 
prosperous annals of our native industry. 

Turnmg from topics which involve industrial interests, 
to other lines of geol research, we remark how firmly 
since 1831 the great of rock-statification, succession 
of life, earth-movement, and changes of oceanic areas have been 


of Harcourt, 
ear to Geology 
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established and reduced to laws—laws, Indeed, of phenomena at 
ee ee of laws of causa- 


the important discoveries by which our ee of 


’s structure and tarto has been y enlarged 

forty plaoe mnst given to EZ results of the 
noon of Sedgwi and. Mirchison, who established the 
Cambro-Silurlan systems, and thus peneiyated into anclent ttme- 
relics very far toward the shadowy limit of paleontological 
research, Stimulated by this success, the strata of the 
globe have been explored with unremitting industry in every 
corner of the earth ; and thus the classification and the nomencla- 
ture which were ed in Wales and Cumberland are found 
to be applicable in Ruesin and Indm, America and Australia, so 
as to serve asa basis for the scalo of geological time, 
founded on organic 1emams of the successive ages. 

This great principle, the gift of William Sanath, is also em- 
ployed with success in a fuller study of the deposits which stand 
among the latest in our oe involve a vast variety of 

phenomena, touching a long succession of life on the land, 
nsa of depth in the sea, and alterations of climate. Among 
these evidences of physical ievolution, which, if modern as 
geological events, are very ancient if estimated in centuries, the 
earliest monuments of men find place—not bmldings, not in- 
halited caves or d if dry earth-pits, Bot ttery or 
fabricated metal, but mere moie shaped m ‘ith waich, 
constitute ap y the ane tool and one w wi 

accordmg in and Evang, and rape 
inhabitant of northern climes had to sustain and ae hs fe. 

No in my day has had suc& a decided influence on the 
public mind in favour of geological research, nothing has so 
clearly brought out the and scope of our sci¢yce, as 
these two gieat lines of inquiry, one directed ee 
the other to the end of the accessible scale of earthly time ; 
thus has it been made clear that our purpose can be no leas 
than to discover the history of the land, sea, and alr, and the 
long sequence of life, and to marshal the results in a settled 
chronology—not, indeed, a scale of to be measured b 
1otations or revolutions of planets, a series of ages 
succeeding one another through an immensity of time, 

There is no question of the truth of this hi The facts 
observed are found in vaiable combinations from time to time, 
and the interpretations of these facta are modified in different 
duections ; bat the facts me all natmalphenomens and the mter- 

ions are all derived from real Jaws of these phenomena—some 
certified by mathematical and mechanical research, otheis based 
on chemical discovery, othgrs due to the scalpel of the anatomist, 
or the ee scrutiny of the botanist. The grandest of 
eaaly geological phenomena have their 1epresentatives, however 
feeble, in changes which aie now happening around us; the 
forms of anclent life most sm pnaing by their magnitude or singular 
pred asl toa can be croained by analogous though often rare and 
abnormal productions of to-day. Biology is the contempor 
index of Paleontology, just as the events of the njneteen 

furnish explanations of the coms of human history in 

the older times. . e . 

During the long couse of geol 
earth have chen In many regions evid@nce of such change 
is furnished by the forms of contem hfe. Wam climates 
have had ther fuese en the land, s Peti faromed the growth 
of abundant vegetations as far noith as within the arctic circle; 
the sea has nourished reef-making ciali in northern Europe 
during Palæozoic and Mesoxoic er and tu tles were 

10und the coasts of , among islands clothed 
with Zamir and haunted pei mam Pa quadiupeda. How have 
wo lost this oes the earth conhibute less 
heat from its interior sorea? rice the atmosphere obstruct more 
of the solar rays or permit more fiee radiation from the land and 
sea? has the sun lost through immensity of time a sensible portion 
of its beneficent influence? or, finally, 1s ıt only a question of the 
elevation of ‘mountains, the oceanic currents, and the distbn- 


tion of land and sea? 
are not of easy solution, thongh 
e 


tne ea 


owly 


‘time the climates of the 


The problems thus 
in each branch of tho subject some real progress is made. 
globe is slowly changing its dimensions by cooling; thus in- 
equalities and movements of magnitnde have arisen and me still 
in progress on its surface: the effect of internal pressure, when 
not resulting in masemovement, is expiesged m the moleculgr 
action ef heat which Mallet applies te the theory of volcanoes. 
The run bgs no reeuperstive auriliary known te Themson for 








his decaying radiation ; the earth, under his infiuence, 
as yas by Herschel and Adhemar, is subject to perlods 
tal gaeli oree e vÈ alternately in e m two hi 
erally over the whole surface ; 
has by of local physical co ae sete of 
noithern zones t be greatly cooled ae regions and 
gieatly warmed m others. i 

One is almost frozen to silence in presenco of the vast sheets 
of ice which some of my friends (followers gf Agamu) believe 
themselves to have t over the mountains and vales of a great 
part of the United om, as well as over the kindred regions 
of Scandinavia, One shudders at the thought of the innumeiable 
icebergs yiti their loads of rock, which floated in the once 
d Noth Sea, and above the hills of the three Ridings of 
Youkshire, end hfted countless blocks of Suunan stone from 
lower levels, to rest on the precipitous limestones round the 
sources of the Ribble. 

Those who, with Professor Ramsay, adopt the glacial h 
thesis in its full extent, and are with the descent af-ice 
in Alpme valleys where it grmds and i pallthes the hardest 10cks, 
Se ee ing cliffs, me canly 
conducted to further thought that Hate valleys have been 
excavated by such ice-:ubbers, and that even great lakes on the 
course of the 1ivers have been dug out by anctent glaciers which 
once extended far beyond their actual limits. That they did so 
extend is in several mstances well ascertained and proved; that 
they did in the manner suggested ough out the valleys and 


lakes is a p ition which cannot qtil we possess 
more know! than bas yet been attained 1 the resistance 
offered by ice to a crashing force, its tensile the measme 


of its remstance to sheaiing, and other data required for a just 
estimate of the problem. At present it would appear that under 
a column of its own®abstance rooo ft. high, ice would not retam 
its solidity ; if so, it could not p er piessure in 
any direction, This qħestion of the Sanap effect of glaciers 
us distinctly a mechanical problem, 1 nie a knowledge of 
certain data: and till these are supplied, calculations and con- 
get tin h on f moda logy is th 
of moden is the er 

ie ieee Of the doctrine that the aiio ntairts in its bunal. 
vaults, m chronological order, forms of life characteristic of the 
several successive periods when stratified rocks were deposited in 
the sea. This idea has been so thoroughly worked upon in all 
countries, that we are wairanted to believe m ty gt ig like one 
universal order of appearance in time, not onl luge groups 
but even of man Tay ene and species. The Tul itic ages, the 
Ammonitic, egaloraunan, and Palmotheiian 
familiar to every geo t What closed the career of the 
several races of plants anımals on the land and m the seg, is 
a tlon answered for ioe are of the eaith’s 

ce by reference to “physi ee for this wa mam 
cause ofthe presence or-absence, ny in general of the unequal 
distribution of life. But what brought te succession of different 
races in something lıke a constant order, notn one tract only, 


but one may say generally in oceanic areas, over a large portion 


of the globe? 

Life unfolds itself in every living thing, from an obscure, often 
undistingmshable cell in which resides a potential of both 
physical and organic which, whether continual 


or interiupted, gradual or cntical, culminates in the production 
of mmilar germs, capable under favourable conditions of assum- 


o energy of 

tees true to their prototypes are all the forms with which we 
me familiai, how correctly they follow tha family pattern for 
centuries, and even thousands of years, is known to all students 
of dħcient art and explorers of ancient catacombs. But much 
more than this is known. Very small differences te the 
elephant of India from the mammoth of Yorkshire, Wald- 
ama of the Australian shore from the Tereèratula of the 
Cotswold oolite, the dragon-fly of our rivets from the Libelula 
of the Lias, and even the Khynchondle and Lengula of the 
modein sea from the old species which swarm in the Paleozoic 
iocks. 

But concurrently with this apperent perpetuity of similar forms 
and ways of life, another general idea comes into notice. No 
two plants are more than @; no two men have more thay the 
family 1esemblance ; pe offspring 1s not in all yespects an exact 


copy € of the ed eee eneral ieference tg some earlier type, 
: diversity m every case (‘d t with 


modification T is a. in the case of every H being. 
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of being. 
ditions ; if the condi 


change, the structure ghanges also, but 
not suddenly ; the plant or anımal may survive in presence of 
slowly altered circumstances, but must persh under cntical 


inversions. These adaptations, so to the preservation 
of a race, are they ced miba ranan Umit? ck it pont: 
ble that in course of long-enduring time, step by step and grain 
by grain, one form of life can be and has been 

to another, and adapted to fulfil quite different functions? It is 
thus that the innumerable forms of plants and animals have been 


s developed * In the coarse ofaga upon ages from a few original 


hs question of development might be safely left to the 
prudent researches of Physiology and Anatomy, were it not the 
case that Paleontology furnishes a vas: range of evidence on the 
teal succession in time of o c struccures, which on the whole 
indicate more and more varyety and adaptatign, and in certain 

a growing advance in the energies of fe, Thus at first 

y invertebrate animals appear in the of the inhabi- 
tants of the sea, then are adde=d, reptiles and the 
higher vertebrata succeed ; man comes at last, to contemplate 
and in some degree to govern the whole. 

The various h etical threads by which many good natura- 
lists hope to the countless facts o? biological change into 
an harmonious system have culminated in i which 
takes for its basis the facts already stated, and proposes to explain 
the analogies of o c structure by reference to a common 
origin, and their differences to small, mostly congenital, modifica- 
tions which are integrated in particular directions by external 

hyncal conditions, involving a “ for existence.” Geo- 
ogy 18 interested in the question of as ares and in the 

exponton of ft By the great natural whose name it 

because it alone possesses t i of the development 

in Ame, and it is to conceivably periods of time, and to 

the accumulated effect of small but infinitely numerous 

changes in certain directions, that the full effect of transfor- 
mations is attributed. 

For us, therefore, at present it is to collect with fidelity the 
evidence which our researches must certainly yield, to trace the 
relation of forms to tme generally and physical conditions 1 $ 
to determme the hfe-periods of podes genera, and families 
different regions,’ to conmder the cases of cemporary interruption 
and occasional recurrence of races, and how fer by uniting the 
results obtained in different regions the alleged ‘‘ imperfection of 
the geological record” can be remedied, 

e which the Brinsh Association has taken in this 


work of actually reconstm the broken forms of ancient 
the 


e, of repeop old land older sea, of mentally re- 
viving, one may say, the long-forgotten isconnderable, 
and might with ad be mcreased, e ask, and wisely, 
from tme to tme, for the combined labour of naturalists and 

logists in the on of reports on icular classes or 


a of fossil p isand animals, tier true: seneinre and 
ties, and therr distnbation in logical time ~ 
pric space. Some examples of thas atl work will, f hope, 
resented to this meeting. Thus have we obtained the ad 
of and Owen, have welcomed the labours of Forbes 
and Moris, and L and Huxley, of Dawkins and Egerton, 
of Davidson, Duncan, end Wright, of Williamson and Carruthers 
and Woodward, and many other eminent whose valuable 
results have for the most part appeared in other volumes than 
our own, : 
Among these volumes let me in a il manner iecall to 
attenton the priceless gift to Geology which is annually 
offered by the Palsontogiaphical Society, a which might 
become even richer than it is, if the literary and scientific part of 
our community were fortunate enough to know what «K perpetual 
treasure they might possess ın return for a small annual tribute, 
The excellent example set and the good wok recorded in the 
Memoirs of the Society referred to have not been without influence 
on foreign men of science. Wo shall soon have such Memoirs 
from France and Italy, Switrerland and Germany, America and 
Anshalia ; and I trust the effect of such generous ri will be 
to mantam and ucrease the it of learned and of 
onginsl observation which it is our privilege and_ our duty to 
foster, to sthmulate, and to combise. i 
[i 
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On all the matters, indeed, which have now been brought, to 
your thoughts the one duty of geologists is to collect more and 
ore acemrare information ; the one to be avoided 1s the 
pposition that our work in any department 18 complete. We 
should speak modestly of what has been done; for we have 
completed nothing, except the extinction of a crowd of errors, 
and the discovery of T methods of ing-toward the 


acquisition of truth. ¢ may speak hopefully of what is to be 
accomplished ; for the t road fs before us. We have taken 


some steps along it; others will beyond us and stand on 
er levels. it will be long before anyone can reach the 
t from which he may be able to survey the whole field of 
research and collect the results of ages of labour, 


od 


SECTION D.—Brotoay 
OPENING ADDRESS BY THE PRESIDENT, PROF. ALLMAN 
The present Aspects of Biolegy and the Medhod of Bistogical 
Huddy 


For some years it has been the practice at the moetings of 
this Association for the presidents to open the work 
of their respective sections with arfaddress which is supposed to 
differ, in the greater generality of its subject, from the ordinary 
communications to the sections. Finding that dunng the present 
eee Pis duty ee devolve on myself, I thought over the 
available topics, and concluded that 2 iew words on the present 
aspect of Blology and the m@thod of Biological Study would 
best satisfy the condinons imposed. 

I shall endeavour to be es little technical as my subject will 
allow, and though I know that there are here present many to 
whom I cannot to convey any traths with which they are 
not already familiar, yet in an address of this kind the speaker 
has no right to take for granted any large amount of scientific 
knowledge in his audience. Indeed, one of the chief advan- 
tages which result from these m of the Bntish Association 
conalsts in the stimulus they give to mquiry—in the opportunity 
they afford to many of becoming acquainted for the time 
with the established truths of Science, and the initiation among 
them of new lines of th t. 

And this ıs undonbt ay ne small gain; for how many we 
there who, though they may have reaped all thé advantage» 
which our satabllshed educational can bestow, are yet 
sadly deficient in a knowledge of the world of life which sur- 
rounds them. It js a fair and wond world, this on which 
we have our dwellmg-placs, and yet how many wander over it 
unh ly? by how many have its lessons of wisdom never 
been. ? how many have never spared @ thought on the beauty 
of its forms, the harmony of its relations, the deep meaning of 
its laws? 

And with all this there is assuredly implanted m man an un- 
dying love of sugh knowledge, From,his unshaken faith in 
causation he yearns to deduce the unknown from the known, to 
look beyond what is at hand and obvious to what is remote and 
unseen. ` e 

Conception of Bislegy and Function of the Scientific Method 

Under the head of are included all those departments 
of scientific research which have as their object the investigation 
of the living beings—thé plants and the anumalsa—which tenant 
the surfece of our earth, or have tenanted it in past time 

Tt admits of being divided under two heads : Morpho- 
logy, which treats of Form, and Phymology, which treats of 
Function ; and besides those there are certain departments of 
Biological study to which both Morphology and Physiology con- 
tribute, such as Classification, Distribution, and that department . 
of research which ix concerned with the origin and causes of 
livmg and extinct forma, . . 

By the aid of observation and ent we obtain the ele- 
ments which are to be combmed and developed into a science of 
living beings, and it is the function of the scientific method to 
indicate the moda in which the combinations are to be effected, 
and the path which the development must pursue. Withont it 
the results gained would be but a confused assemblage of 150- 
lated fects and disconnected phenomens ; but aided by a philo- 
sophic method, the observed facts become sclentific proposinon , 
wide was apparently insignificant becomes full of meaning, and we 
get glimpses of the gonsummate laws which govern the w hole. 





know: hoere, mucli -roro iaae] Man an 

with external figure, o must ect them to a soarching 
; we must mako ourselves with their anatomy, 
wolves not only a knowledge of the forms and on, 

or te internal as well as bgt of their histo- 


organs, are composed, Histology is more than Attatomy: 
carried to its extreme term, to a ects with the 
M Unit, the ultimate eletnent of form, and the 
simplest aiaia of thia oit al whlch ajl the organi in the | 


the animals Anatomy, in the sense of 
tho word, is tly distinct from Histol to admit of sepa- 
rate study ; bat-in lower antmals and in plants the two 


beome confounded at so many points as to render their sepa- 


often impracticable, 
Nog tb E ven to Anatomy is one.of the 
era cod A the modern schools of 
tology.- ° 
z Development 


Another order of morphological facts of scarcely less impor- 
tance than those obtained from anatomical study fs that derived 
from the of form which the individual experiences during 
the course of its Hle. We know that every organised being com- 
menes existence as a simple sphere of protoplasm, and that from 
this condition of extreme marena all i the very lowest 

“sth ases of higher and higher specialisation 
nie nr a aie caine new tases, The mm of these 
changes cmaututes the development of the organisms, and no 
series of (acts w more fall of significance in its b. on Biolo- 
gical Science than shar which uw denved from the pep! 
study of Deve'opment. 


Classification an Expression of AfA nities 
Hitherto we have been conaidemng tho mdividual organiam 
withoat any direct reference to others, But the requirements of 
me biolo ion, method can be satisfied only by a comparison cf 

one with the otfer. Now the grounds of 

aaa ù may be various, but what we are at t 
with will be found in anatomical stracture in de- 

in each of these directions facts of 
the ght ortar at of rt goat Pome sparen 

a duliy acer com of ono organism with 
E p as well as the differences 
ee a WF hee resemblances be 
in importent points of structure or develo 
there is an affinity between the organisms, 
assume that the closeness of the affinity varies directly with the 


closeness of the resemblance, 
of these affinities that all philoso- 


5 at the same time so ect as to have 

their various degrees of closeness and remoteness indicated in 
, the i 

Affinities have long been as the grounds of a natural 


` ofa true blood relationship between the organisms presenting 
_ The recognition of this relationship is the basis of what is 
known as the Descent Theory. No one doubts that the resem- 
blances we notice among the members of such small as 
those we, name are derived by inheritance from a common 
ancestor, and the Descent is amply the extension to the 


"Ha bee true principie ra š 
be a true principle, then biological classification becomes 
of genealogical tree in which 
the a kA handha PAi Feta darren of relationship 
and drect and çollateral lines of descent, EREA 


which takes classification out of the domain fof tha purely M 
phological ., i 


Affinity daermined by the Sindy ton lactase : 
‘From what has boet mld 1i follow it is 2 
just ama mainly by a 


certain members of a pronp depart in thelr structure so widely 
fromthe charactors ad the t the type to pie aia? es tees T. 
aout some other evidence of affinites no one would think of 


am‘gning them to it Tal evidence iai afionied byderelop. 
ment. 

‘An example or two will serre to make the subject clear, and 
| We shall first take one from a case where, without a knowledge 
of anatomical structure, we should easily go astray in our attempts 
to aslga to the fors under eximination thele. ay pines in tie 
classification, 

If we search our coasts at low Wate? we shall bê suro to meet 
with certain plant-Nke animals spreading over the rocks or rooted 
to the fronds of ges-weeds, all of which present so close a resero- 
panoe gy One, roibhe as 10 haro:led To-thelr being Reale 
ta 3 inro a migla group to which, -under the name of 
“Po ade was asti in the clasmfication of 
a ee place igned 

They are all composite animals conisting.of an association of 
buds or zooidsy which remain organically unitedsto one another, 
aod pive to tha whole assemblage the appearance in many cases 
of a little branching tree, Every bud carries a delicate transpa- 
reot cup of chitine within which is contained the principal part 


of the animal, and from which this has the power of a 
ously procrading itself ; and when thus protruded it be seen 
to present a beautiful crown of tentacles a moath 


through which food ia taken into a stomach. va omg mbo 
danger threatens, the little animal will; continue d 
Wa beanu corona. ol tentider erpaodet bat 
hghily, and it will oe aes 
¥ See gre take rofige m tie recemes of the 
So na Dee ea mpito E ER E A 
Ww ve thus associated she druginn Po 
and in all that concerns their external form no one point can be 
adduced in opposition.to the justice of this ameoclation,- When, ` 
however, we pass below the surface and the microscope 
and needle to bear on thelr organisation, wo 
Si erage pha hoa alike, we 
of structure; that w. in one 
the moth len ato a ing excavation of ‘the body on which 
evolves w of the functions which represent digestion, 
in the other there is a complete alimentary tract entirely shut oft 
from the proper cavity of the body and consistmg of distinctly 
œsophagus, and intestino ; while in the 
one the muscalar syst system consists of angndininct layer of fibres 
intimately united in its whole extent the bod e body walla, Intis 
other thero aro dutinetly differentiated freo bundles 


next take an exam in which the study of develop- 
M dio clus tha Pusat ie 


Attached to the abdomen of varlous crabs may often be seen 
sires. Thef bal te: place by mtas of a branching rool Tke 
giren. means of a root- 
extension which penctrates the of the crab and winds 
tsa er iniestod ria its Hesse within which its 

ramify like the roots of a trea.’ 


Now te 9 on at once presents itself: what in the 
m aro we to amign to this rooted sac 
month aod of almost every other with whick 

oo aro in tho babit of an animal ? 


be powetleat in helping 


Anatomy will here in helping os to arrire t s 
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conclusion, for the dissecting knife shows us little more then a 
closed. sac filled with and fixed by its tenacious Mots in the 
ee iy j us see, hotrover, what wo leami tròm 
development. If e of the ith whi Sacculjne is 
irigat 1 sga met to their development, they 
origin to a form as different as can well Be from 
sacculina. It is an active, somewhat oval-shaped little 
creature, co with a broad shield or carapace, and 
famished with twéparrs of strong swimming feet which carry 
long bristles, and also with a pai of anterior limbs or antennse, 
Tt is, in fact, identical Fiha dart known to xoologists by the 
name “Nauplius,” and which has been proved to be one of the* 
young states of the Barnacle and of other lower crustaces ; 
ata dena ap title higher crustacea have been observed to 
a stage. 
Pe fter a short time tho Nauplius of our Sacculina changes its 
form ; the care folds down on each mde nod assumes the 
shape of a little bivalve shell; while ox new pams of swimming 
feet are developed. The httle animal continues its active nata- 
tory life, and in thls it w again identical in all essential 
points with one of the youl rages of the D&rnacle. 

In the meantime a remarkable takes*ploce in the two 
antenne ; they become curions ed and converted into 
prehensile organs. The you now seeks the crab on 
which it us to d parasiucally the rest of iu life; if loses its 
bivalve shell, the prehenmle antennw takes bold of its victum, 
penetrates the soft skin of 1ts abdomen in order tp seek within it 
the nutmment With which it can be there so plentifully supplied, 
locomotion is gone for ever, the achve and symmetrical 
Nauplius becomes converted into the inert and shapeless 
Sacculima. 

The nearest affinities of Sacenlina are thys undoubtedly with 
the Barnacles, which have been proved on anatomical and 
developmental grounds to belong io thq grent division of the 
Crustacea. 

A Philosophical Classification cannot form a single Rectilineal 

Series 


A of animals with one another having thus resulted 
in establishing*their affinities, we may arrange theth into groups, 
some more nearly, others more remotely related to one another. 
The various degrees and directions of affinity will be expressed 
in every philosophical arrangement, and as these affinities extend 
in various directions, it becomes at once apparent that no arrange- 
ment of the animal or vegetable kingdom im a straight line 
ascending like fho steps of a ladder from lower to higher forms, 
can give a trus ided of the relations of Irvmg beings to one 

er. These relations, on the contrary, can be expressed 
only by a 1amified and complex figure which we have already 
compared to that of a genealogical tree. 


parison a th 
In the comparison of organised with ane another, cer- 
tain relations of great inferest and mgnificance become apparent 
between various organs. These are known by the name of 
Homologies, and organs are said to be homologous with one 
another when they can be proved to be constructed on the same 
fundamental plan, no matter how different they may be in form 
and in the functions which they may be destmed to execute. 
Organs not constructed on the sume fundamental plan may yet 
execute simular functions, and then, whether they do or do not 
resemble one anctherén form, they are said to be merely analo- 
; and some of the most important steps in modern Biology 
resulted from attention to the distinction between Homol 
and Analogy, a distmction which was entirely dintegeried Gy 
the earlier schools, ° 
The nature of Hom and its distmction from Analogy will 
be best understood by a few exam ; 
Com: the wing of a bird with that of an insect ; there is a 
ce between them in external form; there is also an 
identity of function, boni organs Peng conatractee tor Pae pur- 
of fight, and aro in no respect homologous, for 
they wre E Gx two RA lans which have nothing what- 
ever in common, The relation een them is that simply of 
analogy. 
Onike other hand, no finer illustrations of Homology can be 
adduced than those which are afforded by a compenson with one 
another of the anterior limbs among the various members of the 
vertebrata, Let us com for example, the bird’s wing with 
the anterior Hmb of man. Here we have two organs between 
which the ordinary observer would fail to recognise any resem- 


t 








blance-—orgens, too, whose fimctions are entirely different, one 
being formed for prehension and the other for flight. When, 
however, they are compared in the light which a philosophic 


anatomy is le of throwing on we the 
two, a ism which t a to one fondamental type on which 
they are both construct 


is first the sh girdle, or system of bones by which, 
in each case, the limb iš connected with the rest of the Teleton, 
Now this part of the skeleton in man is very different in form 
from the same in the bird, and yet a critical comparison of 
the two shows us that the difference mamly consists in the fact 
that the coracoid which in man is a mere of the scapula, 
is in the bird developed as an indepen bone ; and in the 
further fact that the two clavicles in man are, ın the bird, united 
into a single V-shaped bone or ‘‘farcula.” Then, if we can 
compare the arm, fore-arm, wrist, and hand im the human skele- 
ton with the various parts which follow one another in the same 
order in the skeleton of the burd’s wing, we shall find between 
the two series a correspondence which the adaptations to special 
functions may ın some regions mask, but never to such an extent 
as to render the fundamental unity of plan difficult of detection 
by the method of the higher anatomy. As far as regards the 
arm and fore-arm, these m the bod are nearly ms of 
their condition in the human shyleton; but the parts which 
follow at first sight so different as to have but little rela- 
tion with one another, and yet a common line can be traced with 
great distinctness through the two, Thus the wrist is tin 
the bird's wing as well as in the anterior limb of man, but while 
in man itis composed of egt small bregnlaly-shaped bones 
PADER a O a ee y modi- 
fied, eight bones being reduced to two. y, the hand 
peu aisha i tening where it constitutes a very im- 
portant part of the organ of flight, but where it has un ne 
such great modification as to be recognisable only after a critical 
comparison ; for the five metacarpal bones of the human hand 
are reduced to two consolidated with one another at their proxi- 
mal aod datalenda ; and oa five of the hand are 

u the wing to ch represent the middle er, 
fore-finger, and Seas, The forefinger in the bird say of 
only one p the middle of two, and the thumb forms a 
small stiletto-like bone springing from the proximal end of the 
united meta: 

Tn the case now adduced we have an example ef the way in 
which the same o in two different animals may become very 
differently modified m form, so as to fit it for the performance of 
two entuely different functions, and yet retain sufficient con- 
formity ton common plan to ind a fundamental unity of 
structure. 

Let us take another example, and this,[ shall adduce from the 
vegetable kangdom, which is full of beautiful instances of the 
relations with whieh we are now occupied. 

Thero are the parts known as tendrils, thread-like 
usually rolling themselves into spirals, and destined, by twining 
round some fixed support, to sustain *climbing plants in their 
efforta to raise themselves {rom the ground. We shall take two 
examples of these beautiful appendages, and efideavour to deter- 
mine their homologigal cance. 

There is the genus S; , ond species of which adorns the 
hedges of the south of Europe, where ut takes the place of the 
Bryony and Tamus of our English cduntry lanes, From the 
from the 


each of these carrying two tendrils at its origin like the leaves 
of the Smilax, a single tendnl springs from the middle point 
Phe tenini tat h in appearan 
e in the two cases t h similar in a ce 
ahd in fanction, differ thasm humbet ana AF OGemEn and the 
questions occur: are they homologous with one another, or 
are they only analogous? and if they be only analogous, can we 
trace between them and any other organ homologous ons? 
To enable us to decide on this we must bear in mind 
that a leaf when y developed consists of three portons, 
the lamina or blade, the petiolo or leaf-stalk, and a pair of 
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follaceons appendages or stipules, which are placed at the baso | type to which they belong, and therefore with its extinct repre- 


of the leaf-stalk. 
homologies of the tendrils in the two cases under exeminetion. 
Take the Smilax: in this case there are no stipules of the 
ordinary form, but the two tendrils hold exactly the position of 
the stipules in our leaf, and must be regarded as repre- 
senting them. We have only to imagine these supules so modi- 
fied in their form as to become reduced to two | iral 
and we shall at once have the tendrils Of the Smilax; 
on the other hand let the stipules in our type remain as leaf-like 
organs, and let the rest of the leaf—the lamina shd petlole—lose 
its normal character, and become changed into a thread, 
and we shall then have the stipules of onr retained in 


the two o te leaf-like organs of the yras, while the 
remainder of the -leaf will present itself in the condition of 
the Lathyrus which springs from the central point between 
them, 


The tendnis of the Smilax and of the Lathyrus aphaca are 
thus not homologous with one another, but only analogous, 
while those of the Smilax are homologous with « pair of stipules 
and those of the Lathyrus homologous with the lamina and 
petrile of a leaf 

Besides the homology discoverable between the orgens of 
different animals and plants, a similar relation can be traced 
` between organs in the same or plant; as, for example, 
that between the different segments of the vertebral column, 
which can be shown to repeat one another homologically ; and 
that between the parts composing the varlous verticals of the 
flower and the leaves in the plant. 

The existence of homological rel@tions such as have been just 
illustrated admits of an easy explanation by the application of 
the doctrme of descent, according to which the two organg com- 
pared would originate from a common ancestral form. In accor- 
dance with this hypothesis, homology would mean an identity 
of genesis in two organs, as analogy would mean an identity 
of on. 

Distribution and Eveittion™ 

Another very important department of biological science is 
that of the Distnbuton of organised This may be either 
Distribution in S Geographical Dustnbuton: or Distri- 
- bution in Time, ntological Distribution, *Both of these 
have of late years acquired mereased significance, for we have 
begun to get more distinct glimpses of, the laws by which they 
are controlled, of the origin of Faunas and Floras, and of the 
causes which regulate the sequence of life upon theearth, Time, 
however, will not allow me to enter upon this subject as fully 
as its interest and um would deserve, and a few words 
on Paleontological us all that I can now venture on. 

The distribution of a ee in time has lately come 
before us in a new light by the application to it of the hypothesis 
of evolution. According to this hypothesis, the higher groups 
of organised beings now existing on the earth’s surface have 
come down to us with gradually mcreasing complenty of struc- 
ture by continuous descent from forms of extgeme simplicity 
which constituted the earliest life of our et. 

In almost every group of the animal om the members 
which compose it admit of being arrdhoged 1m a ‘continuous series 
passing down from more specialised, or higher, to moro gene- 
ralised or lower forms; and if we have any record of extinct 
members of the group, the series may be carried on through 
these. Now while the descent hypothens, obliges us to 
the various terms of the series as descended from one er, 
the most forms will be found among the extinct ones, 
and the further back in time we go the mmpler do the forms 


become. 

By a comparison of the forms so arranged we obtain as it were 
the law of o senes, and can thus form a conception of the 
ming terms and continue the series backwards through tume, 
even where no record of the lost forms can be found, until from 
simpler to still smpler terms we at last arrive at the conception 


ceptio: 
of a term so generalised that we ma regara Itat De ee 
o others haye been 


stock, the ancestral form from whi 
derived by descent. 

This root form us thus not actually observed, but ıs rather ob- 
tuned by a process of deduction, and is therefore hypothetical 
We shall strengthen, however, its claims to acceptance by the 
applicanon of another principle, The study of embryology 
shows that the her ailinals in the course of ther develop- 
ment, pass transitory phases which hare much in com- 
mon with the condition of lower members af the 


ow this typiral leaf affords the key to the | sentatives, @Vo are thus enabled to lay down the further pnnciple 


the individual, in the course of its gown development from 

e egg to the fully formed state, manuals: withine that short 
period*of tme the various forms which its presented in 
consecutive epochssof the world’s history; fo that uf we knew all 
the sages of its individual development, we should have a long 
line its descent. h the hypothesis of evolution, 

and embryology are thus brenght! into mutual 
on one another, 

, Let us take an example in which these two principles seem to 
be illustrated. In rocks of the Silurian age there exist in 
profusion the remarkable fossils known as graptolites. 
consist of a series of little cups or calls along the sides 
of a common tube, and the whole fossil presents so close a re- 
semblance to ons of the Sertularian hydro{ds which mbhahit the 
waters of our present seas as toj the suspicion that the 
See re an aren ne long. ainos extinct 

Hydroida. It is not, however, with the 
oer ae age en inlet 

y t ith the li w 
tain Sertularinw y to the family of the Plumularida we 
find associated with the hydrothecss, and which are known as 
“*Nematophores,” a comparison of structure then shows that the 
graptolites ee robebility be regarded as re- 

a Plumularia in which the h had never been 
evel and in which thelr place been taken by the nema- 
tophores, s e 

ow it can be shown that tht nematophores of the living Plu- 
mularida are filled with masses of proto which. eaters 
power of throwing out dopodia, or long processes 
substance, and that thus resemble the Ehizopoda, whose 
soft parts consist erftirely of a similar protoplasm and which. 
stand among the Protozoa or lowest of the animal kingdom. 
Te we suppos tha Wedseiteca caporomed mse lomularian, we 
parce at tins nearly convert it into a colony of Rhi from 
which it would er one fie somewhat bigher enon 
differenhation of its cænosarc or common living bond by 
the individnals of the colony are organically connected. And 
jast such a coldny would, under this view, a graptelite be, wart- 
ing only for the opment of hydrotheca to raise it into the 
condition of a plumulanan. 

Bringing now the evolution hypothesis to bear upon the ques- 
tion, it would follow that the tolte may be viewed as an 
ancestral form ofthe S hydroids, a form having the 
it aa Teana win (he Dbeas j that paren ond 
hydrothecee became developed in its descendants ; and that the 
thizopodal graptolite became thus converted in the lapes of ages 
into the h Sertulanan. 

lc ips dace Wond De strengthened il we fonnd it greetie 
with the phenomena of individual development. Now su 
Plumalasida as have been followed in their development from 
the egg to the adult state do actually present well-develo 
mematophores before they show a trace of hydrothece, thus 
passing in the course of their embryological development through 
the condition of a graptolite, recapitulating within a few 
days stages which it took incalculable ages to bring about in the 

ological development of the tribe. 

I have thus dwelt at some length on the doctrine of evolution 
Deeatve 1i hma given © new direction to biological stidy and murt 

werfully all fature research Evolution is the 

expression of the fundamental mitiples established by 


e ea and adaptrvity, the f ha 
; » OT Ca 0. Y- 
Pig Wey characters moro or lees modifed in the o 


The hypothems of evolution may not, it is true, be yet esta- 
blished on so sure a basis as to command instantancous acceptance, 
Dlansad fof demaiading tart a hove aa sndiap aah Tonndatiga 

or orita and table fo i 
of facts. Whether, however, we do or do not accept it as firmly 
established, it is at all events ceria that ıt embraces a greater 
number of phenomena and suggests a more satisfactory explana- 
tion of them than any other hypothesis which has yet been pro- 


posed. 

With all our admiration, however, for the doctrine of Evolu- 
tion as one of the most fertile and camprehensive of philosophi 
hypotheses, we cannot shut our eyes to the difficulties w. he 
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in the way of accepting it to the full extent which has been some- 
times claimed for it It mast be borne In mind that though 
among some of the higher vertebrata we can trace bach for some 
distanco in geologi a continuons series of forms which may 
safely be regdérded asYertved from one another by gradual 
fication—as has been for example, so successfully by Prof. 
Huxley in the case of the“horse—yet the instafices are very few 
in which such a sequence has been actually established ; while 
the first appearance in the earth’s crust of the varlous classes 
presents itself in forts which by no means belong to the lowest 
or most generalised of thetr li representatives, On this last 
ERS Main Zi EE Ep Ehe bi ri o, 

on rring tt to of the geo Fi 
Tid then demanding a lapse of thme—of enormous length, it is 
true—duwring which the necessary modifications would be in pro- 
gresy before the earllest phase of which we have any knowledge 
could have been reached. 

Again, we must not lose aight of the hypothetical nature of 
those primoidial forms in which we regard -tho branches of our 
genealogical tree as talang their origin; and while the doctrine 
of the recapitulation of ancestral forms has much probability, 
and harmonises with the otHf€r aspects of the Evolution doctime 
into a beautifully symmetrical system, it is one fot which a suffi- 
clent number of actually observed facts has not yet been adduced 
to remove it alt from the region of hypothesis, 

Even tho case of the graptolites already adduced is an illus- 
tration rather than a f, for the difficulty of determining the 

Feces fossils is so great 


o me, however, one of the chitf difficulties in the way of 
the Nomi of Evolution, when carrled out to the extreme 
length for which some of ıts advocates contend, appears to 
be the unbroken continuity of inherited life which it neces- 
sarily requires through a period of time whose vastness is such 
that the mind of men is utterly Incapable of com ing it, 
Vast periods, it is true, are necessary in ordtr to render the phe- 
nomena of Evolution possible; but the vastness which the an- 
tiquity of life, as shown by its remains in the oldest fossiliferous 


strata, requite da to give to these periods may be even greater 
con 


than is compatible wi timuity. 
Wo have no reason to suppose that the reproductive faculty in 
o beings is endowed with unlimited of extenmon, 


and yet to go no farther back than the Silurian period—though 
the seas which bore the Eozoon were probably as far anterior to 
those of the Silurian as these are anterior to our own—the h 
thems of Evolutign requires that in thet samo Silvan period the 
ancestors of the present li forms must have existed, and that 
their life had continued by inheritance through all the ramifica- 
tions of a single genealogical tree down to our own time ; the 
branches of the tree, it is true, here and there felling awry, with 
the extinction of whole genera and families and but still 
some always remaining to carry on the hfe of the base through a 
period of time to all intents and infinite. It B true 
Aaria tyra bomen larly a 
from lower to higher degrees of speciali very pro 
ST ene direct raga ae ae through 
Jo logical peri as for examp series 
already alluded to, whieh may be traced between certain mam. 
mals of the Eocene and others living in our own time, as well 
os the very low forms which have come down to us apparently 
unmodified from the epoch of the Chalk. But incalculably groat 
as are these perlods, theg are but as the swing of the pendulum 
in the Millennium, when compared to the time which has elapsed 
xince the first anlmalisation of our globe. 

Is the faculty of reproduction so wonderfully tenactous as all 
this, that through perioda of ae neo and Cree 
to influences the most intense and the most varied, it has 
come down to ns in an unbroken stream? Have the strongest 
which had survived in the le for existence necesmarily 
handed down to the strongest should follaw them the 

of continuing as 2 hetrloom the life which they 

themselves inherited have there been many total ex- 
tinètiona and many renewals of ie see eee 
trees, the earlier ones becoming old and decayed, dying but, 
and thelr place taken by new ones which have no kinship with 
the others? Or, ay Wo doctrine ot ee aiy i 
working hypothesis w: an algebraic fiction, ms, 
GF ihestiiee bla vilne asen. ieetrument of research? Forta th 
higher calculus becomes to the physical inquirera power 
which he unfolds the laws of the inorganic world, so may the 








— 





h exis of Evolution, though only a hypoiiais furnish the 
biologist with a key to the order and hidden forces of the 

orld of life. And what Leibnitz and Newton and Hamilton 

ve been to the physicist, is it not that which Darwin has been 
to the biologist ? 

But even accepting as a great truth the doctrine of Evolution, 
let us not attribute to ıt more then it can justly clai No valid 
evidence has yet been gdduced to lead us to believe that m- 
organic matter has become transformed into living, otherwise 


than through the agency of a pre existing and there 
remains a residualyphemomenon still entirely unaccounted for. 
No physical h founded on any mdisputable fact has yet 


explained the origin of the primordial protoplasm, and, above 
all, of its siecle properties which render Evolution pos- 


Accepting, then, the doctrine of Evolution in all freedom and 
in all its legitimate consequences, there remains, I say, a great 
residuum Iained by physical theories, Natural Selection, 
the Struggle fe Euastence, the Survival of the Fittest, will 
explain much, but they will not lain al. They may offer 
& beautiful and convincing theory of the present order and fitness 
of the o c universe, as the laws of attraction do of the in- 
organic, the properties with which the primordial proto- 
plasm is endowed—its heredity and its adaptivity—remain un- 
explained by them, for these propesties are thelr cause and not 
their effect. 

For the cause of this cause we have sought in vain among the 
physical forces which surround us, until we are at last com 
to rest upon an independent volition, a far- inte t 

Science may discover even among laws of 
Physics the cause it for; it may be that even now we 
have glimpses of it; that those forces among which recent 
rae “research has demonstrated so grand a pag ison, ae 

eat, Electricity, Magnetism—when manifesting ves 
through tho o protoplasm, become converted into the 
phenomena of hfe, that the poet has unconsciously enun- 
ciated a great sclentific truth when he tells us of 


But all this is only us one step back in the grand 
generalisation. All science is bat the intercalation of causes, 
each more com ensive han that which it endeavours to 

Iain, between the great primal cause and the ultimate 

ect, 


I have thus endeavomed to sketch for you in a few broad 
calles the deen specs of biol icafacience, and to indicate 
the directions w. biological studies must take, Our science 
is one of grand and solemn tmport, for it ambraces man himself 
and is the exponent of the laws which he must obey. Its subject 
ts vast, for it is Lafe®and Life stretches back into the illimitable 
pest, and forwaid into the illimitable future. Lufe, too, is every- 
where. Over all this wide earth of ours, from the equator to the 
poles, ther is scarcely a spot which has? not its animal or its 
vegetable denizens—dvrellers on the mountain and on the plain, 
in the lake and on the prairie, jn the arid desert dnd the swampy 
fen ; from the tropicalforest with its torina and gorgeous 
colours, and myriad voices, to the ice-fi of polar 
and those silent seas which lie beneath them, where living things 
unknown to warmer climes e iff le mult- 
tudes, There ia Le eee ue earth; there is life 
throughout the vast ocean, from surface down to its great 
depths, deeper still than the lead of sowndmg-line has 


And it is with these If hosts, unbounded in their variety, 
infinite in ees ae the student of biology must make 
himself acquainted. It is no light task which 
—no mere on which he may enter with tnvisl purpose, 
as though it were but the amusement of an hour; it isa great and 
solemn mission to which he must devote himself with earnest 
mind and with loving heart, remembering the noble words of 
Bacon : 


“ Knowledge is not a couch whereon to rest a searching and 
restless spirit; nor a terrace for a wandering and variable mind 
to walk and down with a fair 3 nor a tower of state 
fora mind to raise itself upon ; nor a fort or commanding» 

for strife and contention ; nor a shop for profit and sale ; 
uta rich storehouse for the glory of the Creator, and the relief 
of man’s estate.” 
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In the observations which I have to address to I shall not 
nitempt a- goneral enrrey of á mihject so. fart so varied as 
manufactures of this couney, nor I attempt to describe 


to vie 

in J with that from the introduction of tron. 

I have used the term ‘ steel,” because, although tho 
movement in and chapé the process 


poodncing mot is anocated with 
, re ema a oe o taken in a forward 


at 


About this 


$ eo recent process ee Sienos ia 


from the ore. 

the returns published by the Jury of the Inter- 

puto ion of 1852, the total annual produce of steel in 
pee at that Hmo Wax 50,000 tons: At the present time 

slong, nidel to whi emri. Sinmens’s works at Landore pro- 

duce 200,000 tons, beslde# further quantities which are made by 

hia process at Mesera, Vickers, Moser, Cammells; the Dowlais, 


to 


end other works 
I shall not, however, ey “detain you by attempting to trace up the 
pats ar AN of steel, nor attempt to motice the varloas 
this brghch of industry has been brought to its 
pad ate Palos an My object is to draw attention to 
ee ee eis AE ae 


tho relative values of steel and iron when ased for these 

As qad for’ whoel-tires, steel had to com with iron of the 
ost ane bat it ıs neverthejess uced on most of our 

Ader pa a i fanai o ac quality, 


T AEEA 
-in boilers, in pista rods in carrlage-springs, and 
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Fowles Mi. Saat K on Cat Mie Beri, ami 
undertook to raa Gaan A 


‘Committee 


Bee cope ee anes aad a 

In this series of twenty-nine bars, 15 ft. 
were used, each bar cat into lengths, and tumed or ; 
‘Into suitable forms fór tests, so that a of 


=e 
eee ores inl a eaice ` 


out the same as in wrought-iran ; Oat One 

a, bar of whose tensile is 50 per cent. abdve that, 
of iron will exhibit about: the mame relate Increase of 
resistance under the other tests. | hd 


o hay further showed taat "ho umit of elasticity in steel is, liks 
wrought-iron, rather more than half its ultimate resist- . 
ance, The total elongation under tensile and the evi. 
a een ee erred to here- 


The second series recorded in the book published by the 
They Lele shod of the Ecos ale tan 
were e o gun- at the 
Arsenal at Woolwich, and show a remarkable increase of - 
obtained by this process. This of steel is now fally 
ma and made use of in the which forms the lining of 


The series of experiments was made by the Committes 
upon bars 14 ft. long, et fn diameter, with the skin upon the 
metal as it came from the rolls, 

The object of these experiments was y directed to as- 
They were made with the test- 


Bars of iron of Ilke dimensions were also tested in the same 
way, in order tobbtain the relative effects in stegl and iron. In 
these ete Oe a a a 
strength 32 to 53 tons and t four jron 

namie Pon ae eee ee T 
aR of the extensions and compressions were ascer- 
tained by dired measurement, verniers being for this purpose at- 
tached to the bar itself, 10 ft apart, so thet the rendian 
oe ee of this length ofthe 





of elasticity of steel may be taken at 30,000,000, which result 
neers wun ihe conclusons arrived at by American engineers on 


This property of the metal is im 


jn two respects, Firs i 
ae nanah ee ; 
we 





proportion to 
, When made 


of steel is 
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wply to the riveti 


of fron apply equally to steel; that is to, 
my, thet the total area 0 


the rivets must be the same, - 


yr rather must not be less, than the sechonal aren e bar 
Aveted. 2. . 
We know idm esta’ ed mechanical laws that the Innit 


spans of structures vary Ñ y as the strength of the materi 
smployed in their construction when the proportida of depth to 

and all other circumstences remain the same. We know 

that, taking ap ordinary form of open wrought-iron detached 
zrder (as, for example when the d 1s one-fourteenth of the 
pan), the hmitng span in iron, with a strain of 5 tons to the 
och npon the metal, is about 600 ft. ; and it follows that a steel 
rirder of like proportions, capable of bearing 8 tons to the inch, 
would have theoretically a limiting span of g6oft. . 

This theoretical limiting spen of 960 ft. would, however, be 
‘educed by some practical considerations connected with the 
minimum thickness of metal employed in certain and it 
would, in effect, become about goo ft. forja girder of the before- 
aentioned construction and p rtions. 

The knowl of the limiting span of a structure, as has 
soe ined here, bles us to estimate very quickly, 
nd with close approximation™o the truth, the Welght of girders 
equired to carry given loads over s ; &nd although 
ùe limiting spans vary with every jorm of structure, we can 
‘btain an idea of the effect of mtroducing steel by tho relative 
reights of steel and iron required in ers of the kind above 
Broan load in addi the weight of the girder of 

A a in ton to the weight o irder of one 
on to the foot, the relative welghty under these conditions 
vould be as follows :— 


‘Weight of steel Woight of iron 
Span girder. girder 
tons tons 
200 57 e 100 
300 150 00 


320 e 
itismo nione ti the relative weight ar in the relative cost that 
he ad of the stronger material is important, but with 
teel we be enabled to cross openings which are absolutely 
m icable in iron. 


t will nataralig ingame ug is that steel is not used in 


heso structures, if such manifest advantages would result from 
s employment. 
The reason is twofold :— 


ist. There is a want of confidence as to the reliability of steel 
2 regard to its toughness and its power to resist fracture from 
adden strain, e 

aod. Steel is produced of various ycalities, and we do not 
onen the means, without elaborate tenting, of knowing whether 
qe article piesented to us is of the required quality for structural 
urposea. A third reason, arising probably out of those before 
sentioned, is found in the fact that in the ons of the 
‘oud of Trade relative to railway structures, although ruleg are 
wen for the employment of cast-iron and wrought-iron, steel 
as not, up to the present tife, been recognised or provided for. 

Now, as regards the question of and malleabulity, 
od referrmg again to Mr. Kirkaldy’s experiments, it appears 
wat in the tests of “ Bessemer steel” 18 samples were tred under 
nse strain, the length of the samples being in round numbers 
2 in. and the diameter 1'382 in, ; and that when these were 
ibjected to ultimate stram, the elongation at the moment of 
-acture was in the most bnittle exemple 23 m, bat generally 
aried from 4} to 94 inch@s. ; : 

In the experiments on transverse strain, in which the bars 
ere near] 2 in, square and only 20 in. between the points of 
apport, the ‘Bessemer steel” samples, except two, bent 

fy without any crack, Agun, In the experiments made by 

48 Committee on bars 14 ft. and If in. in diameter, out of 
> bars of the milder quality of steel, 16 extended more than 

in, and of these ro extended more than iain. .. . 

The treatment by comperison is especially important where 
actal is required on large masses and of ductility becanse 
ac larger the mas. and the greater the ductility, the larger and 
«ore numerous are the air-cells, and the effect of the presure 

to completely close these cells and render the metal perfectly 

lid. 

By this process mild steel can be made with a strength of 40 
«s to the inch, havmg a degree of ductility equal to that of 
1e best iron. 

The more highly carbomwed qualities show a decrease of 
actility somewhat in the same ratio as the strength increases, 











Without going into the numerous achievements of Sir Joseph 
Whitworth, cling from the emplo tof steel, in connection 
ith the extreme of Pora manahip produced at bu 
rks, or doling moie than mention the flat-ended steel shot and 
ell which pass through iron plates when fired obliquely or 
penetrate ships’ sides below the level of the water, I would call 
attention to those applications of steel which bear upon its 
strength and toughness. , : 
In the first place, there are small arms made entirely of steel, 
of wonderful range and accuracy, capable of penetrating 34 half- 
inch planks, whichds about three times the penetratmg power 


of the eld rifle. 

S y, there are the guns, alo entirely of steel, 
ing projectiles from 250 to 310 lbe. in weight, and 
burning 40 to 50 lbs. of powder at a charge, with which a 
range of nearly 64 mules is obtained, 

In both these cases the degree of strength and toughness re- 
quired in the metal is much greater than is necessary for engi- 
neering structures. 

It is unnecessary to occupy more time in multiplying examples 
of the toughness of steel, lt is well known to manufacturers, 
and must also be well known to many others here present, that 


steel of the of 33 or 36 tons per inch can be made, 
and is made in quantities at moderate price, possessing 
all the toughness malleability reyuired in engineering struc- 
tures, 


Iwill proceed, therefore, to the second part of the subject 
—namely, the want of means of knowing that a given sample 
of steel is of the quality suited for structural purposes, 

With most other metals chemmal analysis 1s in itself a com- 
plete and sufficient test of quahty, but in steel it is not so. The 
toughness of steel may be altered by sudden ing; and 
although the effect of this operation, and generally the effects of 
tempering, are greater when the qual of carbon is connder- 
able, yet it acts more or less m the mild qualities of steel; so 
that we cannot rely entirely on the aid of the chemist, but must 
fall back on mechanical tests. And ın point of fact, seemg that 
the qualities required are mechanical, it 1s no more than reason- 
able that the test should be thechanical ; for this includes not 
only the test of matenal bat of workmanship, 

Now there are tẹo descriptions of mechanical testing, which 
may be distingnished as destructive and non-destructive—the 
one being beyond sa the other within the elastic lmit of the 
material e destructive tæt is that usually applie® to a part 
of an article man as, for example, a piece cut ofa 
boiler plate and tested by absolute rupture, or bendmg or 
otherwise, whereby the strength and quajity of the matenal in 
the plate is known. 

non-destructive test ls that umally applied to the finished 
work, as in the teat of a boiler by hyd , or the test- 
ing of a gun by the proof. e. The stain in this case is 
made greater then thi which anse in the daly use of the 
article, but is not so greatly in excess as to be beyond the elastic 
limit of the material. z 

As regard# engi structures, this second test is easy of 
azplication ; but it affords no sufficient criterion that the metel 
possesses that degree pf toughness necessary to resist the action 
of sudden strains. . 

It may be sud that engineers may ascertain for themselves, by 
ad rege and testing at the works, that they are bemg supplied 

ith the material that they require ; assuming that the tests 
and mode of testing were m all respects satisfactory to them, and 
that the metal supphed was of the mght quality, we have still to 
comply with the conditions of the Act for the Regulation of 
Railways, and we must satsfy the Government Inspector. 

It 1s not to be supposed that he can attend all the required 
tests at the works; and the question remams, how is the In- 
specting Officer of the Board of Trade to be enabled to distin- 
guish the quality of metal Ín a finished bridge, when he 1s called 
upon to give a certificate that it is safe for public traffic? 

If we could adduce clear and disunct evidence that the metal 
used for a bridge was of a quality which would bear 8 tons to. 
the inch with as much safety as common iron can bear 5 tons, 
there can be no reasonable doubt that the Board of Trade would 
make suitable provision in its regulations for the employment of 
such matenal, : 

The difficulty Hes m the want of something whereby the quality 
of the metal may be known and relied upon with confidence by 
others besides those who made the article 

In gold and silver this ıs accomplished by the stamp put upon 


` if is obvious 
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crease 
of engineering works, we are restricted èo make and con- 
: arule made for wrought “iron, and adapted 
of that material, . 
~ As tho rule made by the Board of Trade in sespect of wrought- 
iron railway structures may not be generally known, I here give 
it :— f 
“In a wrought-iron bridge the load which can be 
upon it, added to the of the superstructure, 
not produce a greater strain on any part of the material 
than 5 tons per inch. 
It will be observed that this tong par inch: ip the Borer og. 
element, entirely of the quality of metal used ; 
Ce no ane e eae eee 
to any endeavour to improve the quality of mi while it ten 
to tence the employment of the and most inferior 
descriptions which can be made under the name of wrought- 
iron. 


vouring to seek eff amendment of the rules, which 


the ty which rests upon , I bave found them 
anxious to afford all far as their instruc- 
tions i i 

The first stép to be taken is to put our testing on a systematic 
and basis. 


The second ls to establish some moans whereby motal which 
hes been tested can ee upon it in such 
ee ee y upon, 

The experiments before referred to establish, sufficiently for 
all practical purposes, that the relation or proportion between 
the resistanges to tension, com tormon, and transverse 
sirul, is abadi tis sma naar, A 

The testing required is therefore necessary for 
ascertaining two properties, namely the strength and the toughness 
e 


on regular or satisfactory 
- - Withont, however, attempting to say “what descripjlon of test 
may be found the best for ascertaining the property of ductility, 
it may be observed that what 1s required for thia test 1s a definite 
basis to act upon, and thet the samples shold beso made as to 
render the test cheap, ious, and eafy of application, . 
The next requirement. is that w a metal kaa Been 
tested, and its qualtigs of strength and toughness ascertained, 
there should be some means of denoting its quality in an 
authentic manner. ` e 
To a certaint extent this ia already done in irgn by tho mark of 
the maker ; but something more this is necessary to falfil 


the required in steel. 

What.is termed steel, is iron with a small proportion of carbon 
init. These two ingredients are necessary to constitute steel ; 
and there may or may not be in very small quantities 
graphite, silicon, sal ; 


experimen ; 
fourteen of the samples were tested by Mr. E. Richards, ‘of the 
Barrow Steel Wor 


-DE ; 
there are some in the results which we 
cannot account for, yet some of the characteristics are brought out 


It ppears that manganese may be present to the extent of four- 
tentha per cent, without injury either to the strength ‘or ductility, 


recap reg wr en except in extremely smell quanti- 
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mask, butin | + In the smples teed by the Committee and Mr. Kirkaldy, the. 


gi carbon rele fomi per cant to nearly 1 per cent. ; 
small variation inthe carbon the strength ranged | 
thirty-three tons to nearly fifty-thtee 
ductility, represented by the ratio which area bore 
to the section of the bar, varled five-tenths in the 
tough ties, until in the harder samples there was no diminu- 


ns pein, : and the 
fractured 


the whole question of steel, and im its application. To 
this want of knowledge i to be asri ri that 
many profesional men regard material as altogether unre- 
liable ; while large consumers of steel, in consequence of the un- 
certainty of the quality they buy in the market, seek to establish 
ae toe ae and make their own steel. 

ow, to apo. jot gelain you so long on this 
cel rn ie but I consider that difficulties under 
whi is pee ak e tests AA E ier 
tance. 3 
Not only is a large and useful field for the employment of 


tra shonli be etaployed. 
In-conclusion, and while you for the patience with 
which you have heard me on this I would observe that 


we poese in moel e mateiial which beeg proyed, by the 
numerous uses to w. i p eppiied to be of great pee foe 
and value: we know that it fs used i 


I have considered it right to drew your 
position in which this question stands, well knowing that I could 
body of en more capable of improving 

of t or better able to devise 
effectual means for rem the im ents to the use of steel, 
than wre to be found in the scientific and practical men who form 
the Mechanical Section of the British Association. ' 
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AGRICAN TRAVEL À 
The Lands of Casembe, Lacerda’s Journey to Carembé 

in 1798. Translated and annotated by Captain R. F. 

Burton, F.R.G.S.; also, Journey of the Pombeiros, 

P. J. Baptista and Amaro José across Africa from 

Angola to Tette on the Zambize. Translated by B. AY 

Beadle ; and a Résumé of the Journey of MM. Monteiro 

and Gamitto. By Dr. C. T. Beke, (Published by the 

Royal Geographical Society ; John Murray, 1873.) 
The African Sketch Book, By Winwood Reade, with 

maps and illustrations, in‘two volumes, (Smith, Elder 

and Co,, 1873.) 

THESE are extremely different kinds gf books, though 

both are valuable. The first is almost unreadable 
except by geographical students; the second is tho- 
roughly popular and amusing. The pending explorations 
of Livingstone have given a special interest to the various 
journeys of Rortuguese explorers, and the ‘Royal Geogra- 
phical Society have done well’in making the records of 
these journeys accessible to Engiish readers. The earliest 
and most important is that of Dr. De Lacerda, who went 
on a Government mission to the capitel of Cazembé, situ- 
ated at the southern extremity of Lake Moero, about 500 
miles north-west of Lake Nyassa. He died on the way, 
but the journey was concluded under the second in com- 
mand. The Journal is given at length, and is very dull 
reading, except for the insight it gives into the character 
of the numerous Portuguese and half-castes who accom- 
panied the expedition, and who were in a continual state 
of squabble from the first day to the last. Dr, De Lacerda 
was evidently an amiable and intelligenf man, and his 
notes are corfparatively pleasant reading, and give some 
little notion of the country and the people. The Journal 
of his successor, an ecclesiastic (Fr. Pinto), 1s, however, 
so exclusively occupied with a record of the disputes 
among the members of the expedition, that it was hardly 
worth printing. Capt. Burton’s translation is vety free, 
and no doubt very &ccurate, but he is so idiomatic as 
almost to require translating himself ; and such terms as 
“loot,” “dash,” “notions,” and “magotty heads,” which 
are repeatedly used, are hardly characteristic of the serious 
and matter-of-fact diary of the Portuguese explorers. His 
notes are very copious, often considerably exceeding the 
text, and some of them are instructive ; but we find in 
them too many onslaughts on Afr. Cooley, and endless 
minute criticisms on African orthography. The free state- 
ment of Capt. Burton’s peculiar views on civilisation, re- 
ligion, polygamy, and other matters, is also rather out of 
place. We are told for instance that, to Capt. Burton, 
“« Alexander is the first person of the triad which humanity 
has as yet produced ; the other two being Julius Cæsar 
and Napoleon Bonaparte,” and that “ Blakeley guns and 
railways” are the indices of true progress, 

If, however, this part of the book is dull, the second 
part—the Route Journal of the Pombeiros—is dreary in 
the extreme. We have page after page of such entries as 
these :— Friday, 1ath—-At seven in the morning we got 
up and left the top of the hill, We passed seven narrow 
streams which run into the Luapula. We came to another 
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desert’near a narrow river where we found a circle made, 
We met nobody and walked with the sun in our front.” 
In the third part we are spared the detailed journals and 
are given a résunzé by Dr. Beke, in which we have all 
that is of interest compressed into a few pages. These 
journals show that African travel was beset with the same 
difficulties and troubles seventy years ago as it is now, 
and that the custom of ‘exacting presents and causing 
delays at every village is an ancient African institution. 
The work is illustrated by an excellent map, in which all 
the geographical information to be extracted from these 
journeys is laid down, and the routes of all the travellers, 
as well as those of Livingstone, distinctly marked. It 
will therefore be of great value in tracing the future pro- 
gress of that illustrious traveller. 

Mr. Winwood Reade’s well-named “African Sketch 
Book” is a work of an altogether novel kind. In a series 
of picturesque and sparkling chapters he gives us sketches 
of the various pictures of African life and scenery, epi- 
sodes of travel, the slave trade, the history of African 
exploration, and other subjects; and interspersed with 
these are little tales illustrative of the various phases of 
native life or of European life in Africa. Mr. Reade has 
twice visited Africa. The first time, in 1862-63, he 
went gver Du Chaillu’s ground, and enabled us to sepa- 
rate the true from the imaginative in that travellers book ; 
and he also visited Angola and Senegambia. The second 
time, in 1868—70, he spent two years in Africa, on the 
Gold Coast and Liberia, and made an adventurous jour- 
ney from Sierra Leone to the Niger, at a point never 
before reached by a European traveller. The narrative 
of this journey occupies about half the second volume, 
and is very interesting ; although it is perhaps a little 
marred by the sketchy style in which it is written (in the 
form of letters to a young lady), and by the prominence 
given to the author’s fears, hopes, and ambitions, all of 
which will, however, prove attmctive to many readers. 
When within about fifty miles of the Niger, at Falaba, 
the traveller was stopped by'a’ native king, Sewa, who 
kept him in his çourt, as Speke was kept, for several months, 
and then allowed him to return to Sierra Leone, sending 
with him an embassy and his own nephew, as an escort, 
Mr. Reade thtn endeavoured to get the Governor of 
‘Sierra Leone to send him on an expedition to the Niger, 
in which case Seya woufd not have dared to stop him ; 
but finding that there would be great delays before this 
could be arranged, he took the bold resolution, although 
seriously il, to return at once with the king’s nephew 
He did so, and telling the king, who was greatly surprised 
to see him, that he was‘now a traveller going to the Niger, 
but would stay with him three days, he was allowed to 
go on, and not only succeeded in reaching the Niger ata 
point about forty miles from its source, but went down its 
course to the north-east to the Bouré gold works, never 
before visited by any European. This }journey undoubt- 
edly stamps Mr. Reade as a thorough African explorer. 

The six years’ interval between his two journeys was 
devoted to a study of the literature of African travel, some 
of ‘the results of which are embodied in 4 large and very 
useful map, showing at a glance the portion of the country 
visited by each traveller, as well as the various authorities 
which may be consulted on each district; and the com- 
parative importance of these is indicated by the type in 


~ and often uses the term “native gentleman.” 


~ which the name is printed. The. chapter ehti 
' African. Pioneers,” is a very interesting one, giving a 
spirited sketch of the life and labours of each of the im- 
portant African travellers‘ from Ledyard to Livingstone ; 
and we think Mr. Reade could do no better or more popular 
work than to give us in a compact and readable form, 
and as much as possible in each’ autfior’s own words, the 
concentrated essence of those vast piles of volumes on 
Africa, which he appears to have waded 
- There is a very great improvement in this work “over 
` Mr. Reade’s earlier writings, and he himself recognises 
that his opinions are now changed for fairer and truer 
ones. He now speaks-of the Negro race with respect, 
He be- 
Heves that “if boys were removed at an early age from 
uncivilised society and brought up with the sons of gentle- 
EREA woujd aoquire something better than 
book-learning—namely the sentiment of honour, My 
‘long and varied experience of the African Race has 
brought me to believe that they can be made white men 
in all that is more than skin-deep.” He speaks well of 
the native Missionaries, and says of one of them at Sierra 
“Leone, of whom he saw a good deal, that he “does not 
‘differ, so far as I can see, from ah English gentleman and 
clergyman in manners, speech, or disposition.” Such 
men have far more influence with the natives “than 
English clergymen can have, “An ordained Negro is a 
. walking sermon, a theological advertisement, The 
savages regard an Oxford Master of Arts as a being 
fearfully and wonderfully made, belonging to a different 
species from himself, His argument invariably is, ‘ White 
man’s God, he good for white man; b man’s God, 
he good for black man.’ But when he beholds a man as 
” black as himself with a shiny hat, a white cravat, glossy 
garments, and shoes a yard long, Wearing gold watch 
“in his fob, blowing his nose in a cloth, and ‘making 
. leaves speak ;” and ! 


a white man, and allows himself to be converted.” 
Good service is done by pointing out that-what is 
called the typical Negro with fet-black akin, 
thick lips, and flat nose, is by no means typical, but is 
an extreme and exceptional type ; that ceffee colour of 
varioys shapes is the characteristic colour of Negroes, that 
their. features are often finely, fermed, and of quite a 
European cast. Blackhess of skin is said to be most pre- 
valent where heat and moisture ‘are combined, but itis re- 
‘cognised that this is ndt necessarily, or even probably, 
the cause of the blackness. `. 

Mr. Reade’s book is: full of brilliant or witty sayings. 
Of the gorilla he says that “ there is little doubt that some 
day or other this renowned ape will make its appearance 
at the Zoological Gardens, to brighten the holiday of 
the artisan, and to alleviate the sabbath of the fashion- 
able world.” Relating how a man once refused to guide 
him to a plantation about thrée miles off, for fear he 
should kil some game onthe .way and compel him to 
carry it, he remarks, “And yet it is often asserted that the 
Negroes are incapable of foresight.” The natives of the 
interior firmly believe that Europeans buy slaves to eat, 
and an old cannibal Fan was anxious to know why they 
took the trouble to send so far for people to cat. - Were 


the black men nicer than the white men? Mr, Reade’s 


ra 






he is informed that these are. 
the results of being baptised, he also aspires to become | 
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was dictated by motives of policy, as he was in a 

entry. He assured his questioner that white 

en’s flesh was a deadly ‘poison, « so - they were 

obliged to import their supplies ! ivingstone it is 

remarked that ‘eonly twice in hisel since hê was a 

youth has he visited. England, returning after a while to’ 
his true home in the wilderness, with his healh shattered 

by the toils of literary composition.” ' 

We find also many passages of good or of doubtful 
Philosophy. Mr. Reade seems impressed- with the 
strange idea that if we could by any means double the 
number of our tall chimneys in the cotton districts; we 
should necessarily advance our civilisation and benefit 
the human race. For example, among arguments for 
opening up the Niger we are told :—~‘ The country which 
lies beyond the confluence of the Quorra and the Binué 
is one of the largest cotton-growin® areas of the world. 
At present the People dress themselves. But when the 
Niger trade is once established, our cheap cotton goods 
will soon destroy the native industry, ‘and the people will 
export their raw cotton instead of weaving it themselyes,” 
And as one of the main results of the blood gnd treasure 
expended on African soil, we are“told that “new markets 
have been opened for British manufactures.” But does 
it not occur to Mr. Reade, that to destroy native industries 
instead of improvimg them may not advance a people; 
and that to increase the already large proportion of our 
population who pasl their lives in a monotonous routine 
amid the smoke of furnaces and the din of machinery, 
and helpless as infants if their own source of living fails 
them (as it has failed them and may. agan) may not 
really advance us on the road to civilisation? 

As an example of the manner in which our author 
often compresses into a few lines the results of much 
labour, take the following passage summarising the results 
of Nile explorafion and the relative shareeof the two 
great branches in forming] the River Nile and the Land 
of Egypt :—“ Thus the Nile is created by the rainfall of 
the Equator, and Egypt by the rainfall of the Tropics. If 
the White Nile did not exist, the Black Nile would be 
nothing-w-it would perish inthe sand. But if the Black 
Nile did not exist, the White Nileewould be merely a 
barren river in a sandy plain, with some Arab encamp- 
ments on its banks.” 

The arrangément of thjs book seems to be. its weakest 
point. We are taken up and down the coast, and back 
again over old ground, till we hardly know where we are ; 
and the confusion is increased by the insertion of the u. 
lustrative tales in the body of the It would have 
been far better if these tales had been kept together, and 
the rest of the work arranged in systematic geographical 
orde? The work is provided with numerous good wood- 
cuts; and the maps, which illustrate in’a novel and 
ingenlous manner the slave trade, the religions of Africa, 
African discovery, and African literature, are very valu- 
able. The tales themselves are clever, and some admir- 
ably illustrative of African life; but most of them are 
melancholy in their catastrophes, and indicate that the 
author takes a somewhat gloomy view of human life and 
human nature. Of these, “ Ananga” is the best. It is 








“the story of a daughter of the King of Cazembé, who 


marries.a Portuguese officer and runs away with him; 
SETE R ne -by 
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the rush of new ideas excited by one after another of fhe 
wonders of civilisation, that she dies, like the L#ly of Bur- 
leigh, overcome * 


. e 
“ By the burthen offen,honour unto which she was not born.” 


It is altogether a charming story, and is written in a 
style which we hgpe Mr. Reade will cultivate. 

In justice to the author, it must be stated that the 
present work is intended for family reading, and to popu- 
larise a knowledge of modern Africa. He promises a more 
serious book, treating of many subjects in connection 
with the native races, of great interest to students of 
man; and this will be looked forward to with interest, 
since few men are now better qualified than Mr. Reade, 
both by travel and study, to tel us the real truth about 
the Negro, ş ALFRED R WALLACE 


Emo 
LETTERS TO THE EDITOR 


KARE ROE RAS RE AAA ANEA CERNIT T ORARI Ea 
by his evista Ne notice ts taken of anonymous 
commusicghions, . 

Tait and Tyndall 
[We have recetred further communications from Professors 
Tyndall and Tait on the subject of the correspondence that has 
appeared in our columns, We feel that wf are only consulting 
the true interests of Science in d to print further com- 
munications on a subject which has assumed somewhat of a per 
sonal tone, and im this iden we are supported by many of the 
best friends of both parties, who, however, will approve of our 
giving the following brief extract from Dr. Tyndall’s communica- 
tion :—“' My letter was iapidly written, and the proof of it 
reached me, not on the Tuesday erening, as I expected, but on 
the Wednesday morning when I was in the midst of my prepara- 
tions for Bradford. I had therefore httle time to grveit the calm 

thought which it ought to have received. mn re-reading it I 

find two passages in it which I think It desuable to cancel. The 

first is that in which I speak of lowering myself to the level of 

Prof. Tait; the second that in which I reflect upon his manhood. 

These passages I wish to retract."—Ed. NATURE] 





+ 
On the Males ande Complemental Males of certain 
Cirripedes, and on Rudimentary Structures. 
I BEG permission to make a few remarks bearing on Prof. 
Wyvule Thomson's interesting account of the rudimentary males 
of Scalpellum regis, in your number of August 28th, Since I 
descilbed in 1851, the males and complemental males of certain 
cinipedes, I have been most anxious that some competent 
naturalist should rekamine them; mote especully as a Gei- 
man, without apparently having taken the trouble to look ar 
any specimens, has spoken of my description as a fantastic 
dream. Thnt the males of an animal should be attached te the 
female, should be very much smaller than, and differ greatly in 
stractuie from her, 1s nothing new or strange. Nevertheless, the 
difference between the males and the heimaphrodites of Scal- 
palum vnigare is so gieat, that when I fist roughly dissected the 
former, even the suspicion that they belonged to the class of 
cilipedes did not crows my mind. ‘These males are half as large 
asthe head of a small pm; whereas the hermaphrodites me 
fiom an inch to an inch and a quarter in length. They consist 
of little moie than a mete sack, containing the male reproductive 
organs, with rudiments of only four of the valves; there is no 
mouth o1 alimentary canal, but there exists a rudimentary thorax 
with rudimentary cini, and these apparently serve to protect the 
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orifice 6f the sack from the intrusion of enemies, The males of 
Alcippe and Cryptophialus are even more rudimentary ; of the 
seventeen segments which ought to be fully developed, together 
with their appendages, only three 1emain, and these are imper- 
fectly developed; the other fourteen segments are represented 
by a mere slight projection bearing the probosci-fo1med penis. 
This latter organ, on the other hand, is so enormously developed 
in Cryptophialus, that when fully extended it must have been 
between eight aad nine times the length of the animal! There is 
another curious point about these little males, viz, the great differ- 
ence between those belonging to the several species of the same 
genus Scalpellum: some are mantfestly pedunculated ciripedes, 
differing by characters which in an independent meature would 
be considered as of only generic value; whereas others do not 
offer a single character by which they can be recognised as 
ctrripedes, with the exception of the cast-off prehensile, larval an- 
tenns, preserved by being buried in the natural cement at the pomt 
of attachment, But the fact which has interested me most 1s the 
existence of what I have called Complemental Males, from their 
being attached not to females, but to hermaphrodites ; the latter 
having male organs perfect, altfough not so largely developed 
asin ordmery curipedes. We must] turn to the vegetable king- 
dom for anything analogous to this; for, as is well known, cer- 
tain plants present hermaphrodite and male individuals, the 
latter aiding in the cross-fertiisation of the former. The males 
and complemental males in some of the species of three out of 
the fowr very distinct genera in which I have described ther 
occurrence, are, as already stated,-extremely minute, and, as they 
cannot feed, are short-lived. They are developed like other 
ciripedes, from lervæ, furnished with well-developed natatory 
legs, eyes of great size and complex pichensle antennæ; by 
these organs they are engbled to find, cling to, and ultimately 
to become cemented to the hermaphrodite or female. The male 
Tarver, after cagting their skins and being as fully developed 
as they eve: will be, perform their masculine function, and then 
perish, At the next breeding season they are succeeded bya 
fresh crop of these annual malen In Scalgdium vulgare I 
have found as many as ten males attached to the oifice of the 
sack of a single hermaphrodite; and in Alcippe, fomtecn 
males attached to a single female ? 

He who admits the principle’ of evolution will naturally in- 
quire why and how these minute tudimentary males, and 
especially the cemplemental males, have been developed. It 
is of course Impossible to give any definite answer, but a 
few remarks may be hasarded on this subject. In my ‘‘ Va- 
riation Ymder mestication,” I have given reasons for the 
belief that ıt is an extiemely general, though appaently not 
quite universal Aw, that dtganisms occasionally mtercrow, and 
thet great benefit is derived therefrom. I have been laboriously 
experimenting on this subject for the last six or seven years, and 
I may add, that with plants there cannot be the least doubt that 
greit visour is thus guined; and the results indicate thet tho 
good depends on the crossed mdividuals having been exposed 
to alightly different conditions of [hie Now as curipedes jaro 
always attached to some object, and as they are commonly her- 
maphrodites, their intercrossing appears, at fist slght, mpos- 
sible, except by the chance carrlage of the spermatic fluid by the 
curents of the sea, like pollen by the wind; but it is not 
probable that thus can often happen, as the act of impregnationt 
takes place within the well-enclosed sack. As, however, these 
animals possess a probosci-formed penis capable of great elonga- 
tion, two closely attached hermaphrodites could reciprocally 
fertile each other ‘This, as I have elsewhere proved, does some- 
times, perhaps often, actually occur. Hence perhaps it arises, that 
most curipedes are attached in clusters. The curious Anelasma, 
which lives buned in the skin of sharks in the northern seas, is 
said always to live in pairs, § Whilst 1eflecting how far cirripedes 
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erally adhered i thet sapport in date, the ae genus 
Acaste occurred to me, in which all species are embedded ‘in 


generally at some Httle distance from each other ; I then + | 


timed to my description of the animal, and found it stated, that 
in several of the species the probowcl-formed penis is ‘‘ remarkably 
long ;” and this I think can hardly be an accidental coincidence, 
With respect to the habits of the gener which are provided 
with true males or complemental males :—all the species of 
Scalpellum, excepting one, are specially modified, for attachment 
to the delicate branches of corallines: the one species of Ibla, 
about which I know anything, lives attached, generally two or 
three together, to the peduncle af another cirripede, viz.” a 
Pollicipes: Alcippe and Cryptophialos are embedded in small 


cavities which they excavate in shells. No doubt in all these 


cases two or more full-grown Individuals might become attached 
close together to the same support ; and this sometimes occurs 
with Sealpelénes vulgare, but the individuals in such groups are 
apt to be distorted and to have their peduncles twisted. Thee 
would be much difficulty ia two or more indtviduals of Alcippe 

and Cryptophislus living ‘embedded in the same cavity. More. 
` over, it might well happen thal? suffictent food would not be 
, brought by the currents of the sea to several individuals of these 
species living close together. Nevertheless in all these cases it 
would be a manifest advantage to the spécies, if two individuals 
could live and flourish close togetheR so dy occasionally to inter- 
crom. Now if certain individuals werọ reduced in size and 
transmitted this character, they could ‘readily be attached go the 
other and larger individuals ;-and as the process of reduction 
was continued, the smaller individuals would be enabled to adhero 
closer and closer to the orifice of the sack, ar, as actually occurs’ 
with some species of Scalpollum and with Ibla, within the seck of 
ths larger 
smafely effected. lt is generally admitted that a division of phy- 
siological labour is an advantage to all organisms, accordingly, 
` a separation of the sexes would be so to cirripedes, that is if this 
could be effected with fall security for the propagation of the 
species. How’ in any case « tendency"to a separation of the 
sexes first arises, we do not know; bat we can plainly see that 
if it occurred in the present case, the smaller individuals would 
almost necessarily become mles, as there would be much less 
expenditure of organic matter in the production of the spermatic 
fluid than of ova, Inde with Scalgelsem owigare the whole 
body of the male is smaller than a single one of the many ova 


‘ _ produced by the hermaphrodite, The othr and larger indi- 


viduals would on the same principle either remain hermaphro- 
“dites, but with thelr masculine organs more or fess redifced, or 
would be converted {nto females, At any rate, whetherthese views 
are correct or not, we see at the present time Within the genus 
Scalpellum a graddated series : first on the masealine side, from an 
animal which ls obviously a pedunculated cirripede with well- 

proportioned valves, to a there sack cnclosing the male organs, 
either with the merest rudiments of valves, or entirely destitute 
of them ; and secondly on the feminine side, we have elther 
true females, or Hermaphrodites with the male organs perfec, 
yet greatly reduced. 

With respect to the means by which so many of the most im- 
portant organs in numerous animals and plants have been greatly 
reduted in size and rendered rudimentary, or have been quite 
obhterated, we may atinbute mach to the inherited effects of the 

, disuse of part But this would not apply to certain parts, for 


instance to the calcareous valves of male cirripedes which cannot. 


be said to be actively used. Before I read Mr, Mivert’s acute 
, criticims on this subject, I thought that the principle of the 
economy of growth would account for the continued reduction 
and final obliteration of parts; and I still think, that during the 
earlier periods of reduction the process would be thus greatly 
alded. But if we consider, for instance, the rudimentary pistils 






individual ; and thus the act,of fertilisation would bas 
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of many plants, it seems incredible that the reduc: 
and final obliteration of a minte papilla, formed of mere 

tissue, could be of any service to the geda The fol- 

EA AAI aa aso madle KUIF i tha hope of allar 
Er tee A aidia Gly niad bw rena Fo 
the researches of Quetelet on the height of man, that the num- 
ber of individuals who eiceed the average height by a given 
quantity is the same as the nomber of those wi® are shorter than ' 
the average by the same quantity ; so that men may-be grouped 
symmetrically about the average with reference to their height. 
I may add, to make this clearer, that there exists the’ same 
number of men between three and four inches above the average 
height, as there are below it. So itis with the circumference 
of thelr chests ; and we may. presume thet this is the usual law 
of variation in all the parte of every species under ordinary | 
conditions of Wife. That almost every part of the body Is ' 

capable of independent varletlon we have good reason to believe, 
for it is this which gtves rise to the ind@:dnual differences charac- 
teristic of all pechs. Now it does not seem improbable that 
with a species under unfayomable conditions, when, during many 
generations, orjin certain areas, it is pressed for food and exists m 
scanty numbers, thet all or most of its parts should tend to vary in 
a greater number of individuals to diminotion than towards 
increment of tm; so that thg grouping would ‘be no longer 
symmetrical with reference to the average size of any organ undar 
consideration. In this cage the individuals which were born 
with parts diminished in size and efficiency, on which the welfare 
of the species depend#d, would be eliminated ; those individuals 
alone surviving in the long run which pdssessed such parts of 
the proper size, Bat the survival of none would be affected by 
the greater or less diminution of parts already reduced in size 
and functionally useless. -We have assumed that under the 
above stated unfavourable conditions alarger number of indivi: 
duals are born with any particular part or organ dfminished in 
size, than are born with it increased to the same relative degree ; 
and as these individuals, having ther already reduced and useless 
parts still more diminished by variation undet: poor conditions, 
would not be eliminated, they would intercross with the 
many individuals having the part of nearly averfge size, and 
with the few having it of increased sire The result of such 
intercrossing would be, in the course of time, the steady diminn- 
tion and ultimate disappearance of all such useless parts. No 
doubt the process would take placo with excessive slowness ; 
bat this eesult agrees perfectly with what we see in nature; 
for the number of forms possessing the merest traces of various 
organs is immense, I repeat that I have ventured to make these 
hypothetical remarks solely for the sake of calling altention to 
this subject, CHARLES DARWIN 

Down, Beckenham, Kent, Sept. 20 





Rofiection of the Rainbow 


it, by a plane pasing through 


e Incldence being normal, the incident and 
reflected beams will coincido after the emergence of the latter 
from the drop. Now suppose the rey through the centre to more 
parallel to itself, the incidence grows more and more oblique, 
refraction occurs at entrance and at the my fimally 





a surface of calm water, they are, in 
to the usual law, and a rainbow is then seen bẹ 


-reflected 


But the absolute tign of the bow with every changey 
in the po&tion of the observer's eye ; hence the bow seen 
mirrored in the is sof the reflection of that seen at the 
mmo time y ın tHe heavens Suppose*the shower tò be 
fixed in space, then the drops which produce the bow seen 

ly, would not be those which produce the bow as seen by 
reflection. ° @ 

In the paragraph to which your “ZXY.” has 
called attention, I meant to combat notion, entertained 
by many, that the rainbow is reflected after the fashion of af 

floating cloud which emits light in all directions, and 
which, dhe tas thus emitted, paints its image in the water. 
A fow words might have made my meaning clearer ; 
but as I was dealing at the time more with historic statement 
than with scientific exposition, I demred to be brief. I can 
hardly think, however, that your ondent will be 
with me for giving him what must have agreeable. ax well 
as successful occupation at the Falls of the Rhine, 

Royal Institution, Sep® 15 *Joun TYNDALL 

. 





Original Research at the Universities 


My attention has been arrested by the following sentence in 
the extract given by you from £ Frankland’s evidence 
before the Sci mmission :—‘‘I believe that one cause 


(of the slow progress of original msearch In England) les in the 


entire non-recognition of original research brany of our Uni- 
versities Even the University of London, w. has been fore- 


most m advancing instruction m experimental science, gives its 
highest degee m Science without iring any proof the 
candidate the faculty of inal research, or is com- 


peten t to extend the boundaries of the scence in which he gra- 
uates,” 

It may interest Dr. Frankland and those who take the 
same view as ho does, to know thet this subject has engaged 
the attention of the graduates of the Univermty of London. At 
a meeting of the Annual Committes of Convocation in December 
last, it was moved by Prof, Guthrie— 

“That every candidate for the degree of Doctor of Science shall 
be required to submit to his respective Examiners a written dis- 
sertation embod: some inal research in one or more of 


the subjects of intended examination ; that such disser- 
tation be appré@ved before the candidate be allowed to proceed 
to examination.” 

This motion I had the honour of ing ; but the degree of 


acceptance which the principle Involved in it met with from 
the Commitee is semo gee eee a in the 

rinted minutes, that ıt was “ rejected by a large Majority.” 
Fhe exact number, if my mem serves me, nghily, 
were Ayes, 3; Noes, ; among tho oes ware two Doctors 
and one Bachelor of Science, at least five Doctors of Medi- 
cine. The “Annual Committee,” it may be stated, is a repre- 
sentative body elected annually by the graduates in Convocation, 
but has no legislahve or administrative power, this resting en- 
tirely with the Senate. 

ALFRED W. BENNETT 





Endowment of Research 


WITH regard to the Endowment of Scientific Research, could 
not this be well placed in the hands (as it now is, toa very 
limited extent) of a Committee of the British Association? the 
committee being authorised to supply funds for experinfatal 
purposes, and the members, say thre: or four in number, to have 
a permanent salary for the time spent in the examination of 
claims from applicants. 

It ign pe lbs derahe tiat one or more of the com- 
mitto sh retire every two or three and not be eligible 
for reclechon mtil after the lapse of lures years ; and also, to 

waste of nme Da si applications for help should be 
presented only one or more gentlemen of known sclen- 
tific attainments, not of necessity at the mstigation of the 
person to whom the assistance was to be rendered. I believe 
that this would be a good practical arrangement as regards the 
poorer class, who are compelled to throw up valuable ori 
escarchas £o” soppy -themselyes end thoee depesding on 
with homes and . 
The abuse of a trust of this kind would hardly be possible, as 





other conditions, the inevitableness o 





433 


the hel Woni Of niecesaity be eves 1a thee cases where a cer- 
tam amount of work already been done under difficulties, 
and where the natural instinct for original research was of neces- 
sity strongly developed. The tation of an annual sum for, 
my five years, renewable at the end of the time if necessary, 
would be « godsend to many a man who has allowed himself to 
starve for the benefit of posterity. 

THOS, FLETCHER 








FERTILISATION OF FLOWERS BY INSECTS * 
III, 

On the co-existence of two forms of Mowers in phe same species or 
gers, —a more conspuons one adapted to cross-fertiliusaten by 
sasects, and a less conspicuous one adapted to self-fertibisation, 

GINCE Darwin, in his admirable work on Orchids, t had 

proved that the flowers of this family are endowed with 

an immense variety of comtrivances for cross-fertilisation 
by insects, it was almost generally admitted by botanists 
that cross-fertilisation is the rule throughout the whole 
ve le kingdom. Darwin’s well-known aphorism, that 
“Nature abhors perpetual self-fertlisation” was e 
tated by his successors in this field of research, Hilde- 
brand in Germany and Delpino in Italy, who, in their 
various elaborate memoirs on the fertilisation of flowers, 
repeatedly expressed their belief that nature abhors 
self-fertilisation-at all. “In direct opposition to this 
opinion, Axell f propounded the doctrine that the develop- 
ment of the e RE ing arrangements in phanerogams has 
been always an advance, and still continues to advance, 
in one and the same direction, towards a perfection which 
affords more and more facilities for self-fertilisation. 

My own observations on the contrivances of our 
flowers and on the insects really visiting and fertilisin 
them, have convinced te, that neither Hildebrand’s an 
Delpino’s, nor Axell’s opinion is a thoroughly adequate 
one, but that under certain conditions the facility for self- 
fertilisation is most advantageous to a plane while, under 

3 crosg-fertilisation 
by the visits of insects is the more advantageous. 

To all plants the flowers of which possess such a 
degree of attractiveness for insects that cross-fertilisation 
by these rters of pollew is never wanting, the 
possibility of self-fertilisation is quite useless, and from this 
cause, not being subjected to the effects of natural selec- 
tion, may be lost, like any useless iarity, and in 
many instances indeed, has been losu On the contrary, 
to those plants the oe of ea so slight a 
degree of attractiveness for insects, ¢ transportation 
of the soften fo the saga by insects is effected in but 
very few cases, the possibility of self-fergilisation is most 
advantageous, and indeed we find ın most cases such plants 
well adapted for ‘elf-fertilisation. 

Among many facts which I could appeal to as proofs 
of my statements, there are, I believe, none more in- 
pacar than thosesalluded to in the superscription of this 
article. 

In some species of our wild plants I have found on 
different plants two different forms of flowers, evidently 
showing the connection above stated between attractiveness 
for insects and adaptation for inter-crossing or for self- 
fertilisation. As nobody before, for aught I know, has 
observed this phenomenon, I give some details of 
the most important instances hitherto observed. ' 


Lysimachia vulgaris 
Of this species specimens with more conspicuous 
flowers are found in sunny localities. The petals of this 


form are dark yellow with red at the base, on an average 
about 12 mm. long, and 6 mm. wide, opening widely and 


from p. 906. 
Contrivances by which Brinsh and Foreign Orchids 


y Insects.” (London, 1863 ) i 
anordningarna foc fanerogame vaxtornas befrukt- 


- 


ATURE. , 
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outwards and backwards ; the filaments ale red- 
beading towards their end ; the style eal the ag 
stamens by some etres. A species of ac- 
~ ropis: labiata Pz, frequently visits these a for 
pollen. It comes first into contact with the sti and 
supplies it with pollen from previously visi flowers, 
_ thus ly effecting cross-fertilisajion. But if we 
vent the visits of insects by covering over the stems 





* Fra. 9. Huphrasia epicinahs. Lateral view of a flower of the largest of 


ù Ffo. 10 — Position ofthe eign (ev of tho eather (aš, af) of the muna 
i Fia. rz, Stepan day Deb acted a ae ido, showin the site fringed 
with baie, e s 
net, gelf- fertilisation scarcely takes place, in consequence 
of the style overtopping all the stamens. 

Specimens of the same ies with less conspicuous 
flowers are found in shady ditches. The petals of these 
plants are lighter yellow, uniform in colour, without any 
red at the base, on average 10 mm. long, and 5 mm. 
wide ; they only open slightly, remaining nearly upright, 





Fia ža S Lateril riem ofa foor of Eia tection Jost obani, 

£ Fra: t4 Bete of the wee (1f) aac: tlia anthora ( a”) m this flower. 
Fro 14.-~Front view ofa flower the sume form, Ín a more advanced stuts. 
figures are magnified Proportion of Tbo hairs o 

Giles cut Us Cloned pics andes of bes Sorolla Lo cada) AER 
- but diverging obliquely; the filaments are greenish yel- 
‘low, without any red towards their end ; the style hardly 
uals the two lowest. and lo stamens. The 
sigma comes without any ext agency into con- 
tact with the pollen of the same flower thus regularly 
experiencigg sdl fertilisation. This manner of producing 
seeds is sa aaa condition for preservation of 


of 
ana Tor shee its Mowers are Tut vey 
wo 


of pro 
a little fly of the 


the ome of another, cross-fe 
by no means -Inore probable than self-fertilisation. 


forms, sea le aré 
instance on the-sunny © 


are foun 


by the size of the®coro 
case” ns 











of Lystmackia vulgaris. For in consequence 

or his and of its lower degree of aegis 

visit 

d be exposed to eftinction with oùt the possi iw 
ion by self-fertilisation. I put once observed 

y of Srp Syritta pipiens La, 

thie fy the pollen of this shady flowers, Although 
might possibly transport pollen 

ihsahon 


m pne flower to 


« The two forms here described of the flowers of Lysi- 
arts gradiate into each other by connecting 
met with -in intermediat oe, for 
of ditches. 


Another example of same sort of dimorphism, ` 


even pe striking than ‘that Just mentioned, 1s pre- 


sented b krasia o malts, Of this ies flowers 

erent localities of a very t size. 
But the more the attractiveness far insects is increased 
the more is cross-fertilsation 
secured in insects visit the flowers, self-fertilisation 
at the same time-being prevented ; while on the contrary, - 
the smallest flowers regularly fertilise themselves, even 
without the visits: of insects. I will attempt to ere 

these peculiarities by drawings of the largest and 
iet form bf flowers I 1 have bitherto been able to 
fin 


In the flower just per of the largest form (as shown 
in Fig. 9), the stigma, already in a mature condition, 
greatly overto anthers. Therefore an insect,” in- 
te pro into the tubular corolla in order to 

e nectar contgined at the bottom of its tube, first . 
prac the stigma charging it with pollen-grains from 
owers previously visited, and then pushes against the 


two fai (sf) which project from the two lower anthers 


: ae into ie middle of the entrance to the corolla. This 


eed fe the hairs is transmitted to all the feur anthers, z 
which lie close together and are soldered together. 
their To oe and a small quantity of the smoo 


poi ee grains falls out of all the pollen sacs. 
e slits in pollen sacs bel with hairs 
directed downwi (as shown in Fig 11) a lateral dis- 


Uen- 
e pro- 


by 
the insegt. 
In the state just desene (Oe Conlie DAS not yer a: 
tained is full size. G: farther, it at length equals 
the stigma by which it was at zo wuch overtopped, and 


persion of the pollen-grains is prevented ; all the 
ins shaken out fall directly downwards upon 
is, enabling it to, fertilise the. next flower visit 


4 now the mutual prom of the stigma and the anthers is 
ig. 


that shown in 10. When o 
bea stigma : ores already 
coloured, an Eo longa capable oF bing f-alaet 
Self-fertilisation is therefore quite impossible, 
The probability of crose-fersilisation and of self-fertilisa- 
ori ts ite in the flowers of the smallest 
by Fig. 12—14. Whifst in the flowers of 
a t form, 
together, 


aen described, the anthers remain 
do not scatter. their pollen unless 
P E nese est form the 
anthfers from each other, and scatter nearly all 
their pollen long before the corolla has fully opened. The 
end of the style, moreover, bends inwards so much as to” 
bring the stigma eae Fig. 13 shows) close beneath the 
iad anthers, ore, on examining a flower hardly 
-opened (Fig. a we as naa find the stigma already 

ith pollen-grains of the same flower. 

When fully opened, the flowers of the smallest form show 
the stigma in a shrivelled and brownish coloured condi- 
tion, tying between the and emptied pollen- 
sacs paar e tel in Fig. 14), Hence cross-fertilisation 
, even if insects (which I never 


£I ee D E 
Sowas of Hiphrassa aflcwatis Pe for honey. 


g this position, . 


neverthelesg 


ed and brownish ~ 
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observed) should visit these very inconspicuous flow 
The fringing hairs in the flowers of the fo 
so nicely securing the perpendicular falling of the poll 

i upon proboscis, are quite useless in a 
hover regularly icted to self-fertilisation ; indebd, in 
the anthers of the sinillest form we find ho fringing hairs 
at all, or only a few isolated ones. 

The two e forms here described graduate into 
each other by v@rious intermediate forms. When pub- 
lishing my book on “ Fertilisation of Flowers by Insects,” 
I had never observed either the largest or the smallest, 
form here described. From this cause the figures in 
291 of my work, drawn from other varieties, differ in 
some points from the i here given. 

In Lystmachia vulgaris the two forms here described 
are so closely allied, that no botanist, for aught I know, has 
considered them worthy of being distinguished as varieties 
by separate names ; in Euphrasia officinalis the difference 
between the two fo is somewhat , and some 
botanists, although overlooking the erent manner of 
fertilisation, have distinguish them as v&rieties, (for ın- 
stance,Ascherson in his “Flora der Provinz Brandenburg”). 

In a third example of the same dimorphism of 
flowers, presented by RAsuanthus cristia galli, the diver- 

ce of the two forms has proceeded so far that most 
tanists diginguish them by separate*names, some 
as varieties (RA, crista galli a®and 6 of Linnzeus), others 
as distinct species (XA, mayor Ehrh, and RA, minor Ehrh). 
These two forms differ with respect to their fertilisation, 
nearly in the same manner as the at and the smallest 
form of Euphrasia officinalis. minor ha a 
smaller corolla, and therefore being put rarely visited. by 
insects, y fertilses itself when insects do not visit 
it, by bending the stigma beneath the pollen-sac, which 
at last opens spontaneously, and covers the stigma 
with its pollen-grains, In AA, major the stigma so far 
overtops the pollen-sac that self-fertilisation is excluded. 
It is, however, a remarkable difference between RA. minor 
and the smallest form of Enphrasia officinalis, that the 
ly arora a ee when visited by in- 

late, 





sects, if this ns not too and that it only has 
recourse to -fertilisation if altogether unvisited by 
insects. 


. Lippstadt, Sept. 9 HERMANN MULLER 





THE ‘ POLARIS’ ARCTIC EXPEDITION 


"THE missing link,in the story of the Polaris Expedi- 

tion has been picked up, and the narrative, as a 
whole, is one of the strangest in the whole history of 
Arctic adventure. Our ers may remember the story 
we gave of the 19 persons who were left on the ice-floe 
when the Polaris broke from her moorings in about N. 
lat. 79°, on the night of Octobér 19, 1872, and who were 
all miraculously rescued six months later off the coast of 
Labrador. Elevenemore of the crew arrived at Dundee 
last Friday afternoon in the whaling vessel, Arctic, Capt. 
Adams. Among these eleven are, Capt. S. O. Budding- 
ton, sailing and ice master, Dr. Emil Bessels, H, & 
Chester, first mate, W. Martin, second mate, Emil Sthu- 
mann, chief engineer, A. Odell, second engineer, besides 
a fireman, the ter, and three seamen. 

After the ship drifted away from the floe she ultimatel 
reached Lifeboat Cove, where it was resolved to beach 
her, which was done after much trouble. From the 
timbers of the ship a house was constructed on share, and 
by the help of a few friendly Esquimaux and the provi- 
sions and coals saved from the Polaris, the fourteen men 
spent the winter much more comfortably than might have 
been under the circumstances. Towards the 
end of the winter, however, it was resolved to make an 

* A farther of these two forms is ta book ‘Die 
Dee der tem of h Te D r a 
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to push southwards, and for this purpose 
under the superintendence of the energetic first mate, 
Mr. Chester, of whom all the crew speak in high 
terms, two boats were, amid many hardships, constructed 
out of some of the cabin-timbers of the Polaris. About 
the middle of last June, the boats having been completed 
and packed with w rovision Gould be had, as well as 
ammunition, the p adieu to Lifeboat Cove and 
proceeded to make their way southwards, After many 
anxieties Cape York was reached on June 21. Here the 
boats were quite beset among the ice. | ut the test 
possible excitement and fear were expcmenced when, on 
the 23rd, a vessel was a She turned out to be the 
Ravenscraig’ whaler, of dee, Capt. Allan. All hands 
determined to reach the ship with the least possible delay, 
bat in doing so they were greatly assisted by Capt. Allan, 
who had sent his crew to help them in carrying what 
things they had in their possession. They brought one 
boat with them and left the other. On reaching the ship 
they were very kindly treated, but subsequently, so that 
the fishing operations might be interrupted as little as 
poser pt. Allan shipped a few on the Arche. The 

er vessel having completed her fishing earlier than 
expected, and knowing that the crew of the Polaris would 
be anxious to return home as speedily as possible, Captain 
Adams, her commander, went in search of the Ravens- 
craig, Finding her,‘he took on board those of the sur- 
vivors it contained, but Capt. Allan had previously put on 
board the Jnirspid—R.W. D. B astronomer aad chap- 
lain ; 4. B. March, seaman ; and John W. Booth, fireman. 
The Jutrepid is expected in the course of a few weeks. The 
men state that the privations which they suffered were by 
no means of a serious character. The life was rough, 
laborious, and monotonous, and although danger occa- 
sionally presented itself in a way calculated to 
inspire the greatest fear, yet no accident of any import- 
ance occurred to the adventurers. 

Markfiam, R.N., accompanied Capt. Adams, of 
the Artic, on his whaling voyage with the view of makin 
investigations in the northern regions. The captain leit 
Dundee on Friday, and was t in the Geographical 
Section at Bradford, on Sae rhei he was received 
with great enthusiasm, and wheze he announced himself 
as heart and soul a convert to the Smith Sound route to 
the Pole, 

The men connected with the Poris Arctic expedition 
left Dundee on „Monday, and Liverpool on Tuesday, for 
New York. All were in excellent health and spirits, and 
some of them say that they would have no objection to 

on amother such enterprise, Buddington states 

t mee Hall was buried in lat. 81°38 N., and long. 
61" Thg vice-consul examined the crew of the 
Polaris on Monday, an@ transmitted their depositions to 
America, so that their statements may be extant should 
any Nacht befall themselves. 

r. Bessel, who was the chief of the scientific part 
connected with thf expedition, states that zoologi 
meteorological, botanical, and geological specimens were 
collected, but many of them were lost when the crew 
separated in October last. Careful and minute observa- 
tions were also made, and after the explorers were picked 
up by the Ravenscraig they were continued. These 

, of course, were not so exact as was to be 
desired, there being little convenience and very few in- 
struments, The specimens taken on board the whalers 
are all ed, and it is believed that, from a 
scientific point of view, they will be of very great value. 
The opinion of Dr. Bessel is that, had no accident 
occurred to the Polaris, the expedition would have been 
prosecuted, Regarding statements which had been made 

ing the causes which led to the death of Captam 
Hall he asserts that the captsin was carried off by an 
attack of apoplexy. The doctor declines to enter into 
the question as to the management of the expedition after 





’ 





the death of Hall, but there is every 
` matters hof Cape Br be made the subject of judicial in- 
quiry i in America. 

it is as- 
topishing that both divisions`of the crew have escaped 
without the loss of an individual and with so compara- 
tively little hardship. The complete narrative of the Polaris 
a gg a with the important scierftific results obtained, 
ill be looked for with impatient interest. . 








NOTES 


E TE ale aa Director 
of the Astronomical Observatory in Florence, died of cholera on 
the aoth inst. at Vienna, ee ho had artved only two days 
previously. 

De. NELATON, eE E A died at Parir on the 
„21st inst, af the age of 66 years, 


Tow death is also announced at Pars of M. Coste, the well. 
known naturalist and member qf the French Institute, at the age 
of sixty-six. He fust devoted himself chiefly to the study 


` _of comparative embryogeny, and his earlier works attacted so 


much attention that a special professorship was created for him 
at the College of France, Of late he had chiefly applied 
himself to the sclence of the artifMal prodnttion of fah. end it 
was on his 1ecommendation that the Government in 1851 founded 
the breeding ponds at Huningen for stocking the Rhôfe with 
salmon and trout, and which in two years produced 600,000 
young fry in that river. As inspector-general of fluvial 
‘ang coast fisheries, he also made numerous experiments for 
-the propagation of oysters, but the expectations which bad 
“been raised by his theories have not "so far been realised by the 
results obtained. M. Coste was the author of numerous physio- 
logical works and reports to the Academy of Sciences. 


_ OvR lst is not yet complete. Prof. Czermak, the eminent 


> physiologist, ied at Leipaic on Tuesdify, the 16th inst. 


By the death of Prof. Barker, M.D. the profemorhip of 
Experimental Physics in ghe Royal -College of Sclence for 
Ireland, Dablin, has become vacant: The chair is in the gift of 
the Lords of the Committee of Council on Education, South 
Kensington. Itis of the value of 200, per amum, besides a 
share in the fees paid by the students. 


Pror. Huemes Bexnert, of "has been elected 
* Corresponding Member 8f the National Academy of “fedicine 
of France. = 


wires will is a daia Gi Maden Gale ORs 


ı October next, to a Fellowship in Natural Science, the holder of 


which will not be required to take holy orders. In the exami- 
nation, which will be held in common pith Merton College, 
preference will be given to proficiency in Biology, the College 
reserving to themselves the power of taking candidates in any 
other branch of Natural Sclence, if it shall seem expedient to do 
so, Candidates must have passed all the examinations required 
by the University of Oxford or the University of Cambridge for 
the degree of Bachelor of Arts, and must not be in posesion 
of any ecclesiastical benefice, or of any property, Government 
pension, or office tenable for life or during good behaviour (not 
being an academical office within the University of Oxford), the 
‘clear annual valne of which shall exceed 230/, They must also 
produce testimonials of their fitness to become Fellows of the 
College as a place of religion, learning, and education, and these 
must be sent to the president on or before Monday, September 
ag. Candidates for the Fellowship are required to call on the 
president on Monday; October 6, between the hours of 3 and 5, 


i 
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and 9 P. 2M, The examination will commence on the follow- 
day.” o + 

T seems that the projected balloon oyako from New York 
to Ewope is not now likely to take place. An ‘attempt was, 
made to inflate the balloon on the roths bat it failed, owing toa 
high wind. The attempt was renewed on the rath, bat a rent 
appeared and the operation ‘was abandoned. „Mr. Wise, the 
aeronaut, had foreseen this result, owing to (Me imperfect manner 
in which the belloon was constructed ; and indeed from what has 
deen stated,- it would’ seem Scienca may be congratulated that 
an enterprise in which newspaper advertising had so much to do, 
has been this Hberated from the responsibility of having to 
answer for a much more serious disaster, which, we repeat, neod 
not be risked at all so far as Science is concerned. 

Mr. Groror SMITH has just discovered the fragments of an 
ancient Assyrian Canon, from the Babylonian copy of which 
the much-contested Canon of B 
rived. The importance ‘of this this rali 
scarcely be over-estimated, and it will form the substance of a 
paper shorty to bs reed before tig Society of BIBIG A rehieclogy 
by its fortunate discoverer. 

A FRENCH translation of Grisebach’s “Vegetation der Endo 
nach ihrer klim@tischen Anordnung ” is promised, with annota- 
tlons, by M. P, de Tchfhatchéf. g 

We understand that Messrs. Macmillan will publish, early in 
the approaching season, a splendid series of pictures by Mr. 
Joseph Wolf, iluftrative of the ‘Life and Habits of Wild 
Animals.” -The illustrations have been in course of engraving by 
Mems Whymper during tho last’ seven years, and, as they 
are the last series which will be dmawp by Mr. Wolf, ether 
upon wood or upon stone, they will have an especial claim to the 
attention of all those who are interested in Natural History. 
The pictures are accompanied by descriptive lettétpress by Mr. 
D. G. Elliot, whose monograph of the pheasants was noticed 
by us some time ago. i 

Tux Feursal of Botany states that Dr, Beccari, the Italian 
traveller and col/Sotor, when lest heard of, was gt the island of 
Wokam, off the south-west coast of New Guinea ; he was to go 
on to Amboina, and had made large collections of plants and 
animals, which no doubt wil] include a number of novelties, 


THE Revue Herticle states that M. Planchon, the Professor 
of Botemy at Montpellier,’ has been “charged by the French 
Government with the duty of visitinge America to study the `- 
ravages of the new vine disease, the Pemphigus vitiyolia, No 







‘change of government seems to lessen the sense of importance 


of scientific investigation displayed by our neighbours across the 
Channel, y 

A TRACT of hematito tron‘ore has been discovered in Shrop- 
shire, and eleven hondred acres have been secured on behalf of 
certain Staffordshire fronmasters, who will ¢rork it as & company, 
Some specimens contain 57 per cent. of iron, The discovery is 
of great importance to the iron industry. 

Tex additions to the Zoological Soclety’s Gardens during the 
past week include two Indian Antelopes (Amope cervicapra) 
from India, presented by Mr. G. E. Rogers ; an Alligator (Ai 
gator mussissipwensis) from America, presented by Dr. Palin; a 
Cardinal Grocbeak (Caratucits virgtatanus), a Red-shonldered | 
Starling (Agwarus phenicens), a Baltimore Hangnest (Jeers 
baltisxore), from North America, presented by Mr. Samuel 
Stubbs ; a Cuckoo (Cwexdus canorus), British, presented by Dr. 
Williams ; a Rattlesnake (Crofafus durissus) ftom North Ame- 
rica, purchased; twelve White-faced Tree Ducks (Denarecync 
seperti es pv re aca maka st 
iame), a a at ` 


e 
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MOLECULES * ® 
N atom is a bedy which cannot be cut in two. mole@ale substances, oxygen 
A is harmald possible portion of a particular substance ee ea ase ea 


No one has ever seen or handled a single molecule. eMole- 
cular science, therefore, ds one of those branches of study which 
deal with things invinble and imperceptible by our senses, and 
which cannot be subjected to direct i 

The mind of lexed irself with many hard ques- 
tlons. Is space i ite aad I so in what sense ? the mate- 
tial world infinite in extent, and are all places within thet extent 
equally fall of matter? Do atoms exist, or is matter infinitely 
divisible ? 

The discussion of questions of this kind has been going on 
ever since men to reason, and to each of us, assoon as we 
obtain the use of our faculties, the same old questions arise as 
fresh as ever. They form as essential a part of the science of the 
nineteenth century of our era, as of of the fifth century 
before it. 

We do not know much about the science organisation of 
‘Thrace twenty-two centnyes ago, or of the machinery then em- 
ployed for diffasing an interest in physical he were 
men, however, in those days, who devoted thelr lives to the 
pursuit of kno with an ardour worthy of the most distin- 
guished members of the British Association ; and the lectures in 
which Democritus lained the atomic theory to his fellow- 
citizens of Abdere reali not in golden opinions only, but in 
golden talentega sum y equalled even in ca. 

To another eminent philosepher, Anaxagoras, best known 
to the world as teacher of Socrates, we are indebted for the 
most important service to the atomic theory, which, after its 
statement by Democntus, remained to be dona Ansiagoras, 
in fact, stated a theory which so exactly centradicts the atomic 
theory of Democritus that the trath or falsehood of the one theory 
implies the falsehood or truth of the othe The question of tho 
existence or non-existence of atoms cannot be presented to us 
this e with clearness than in the alternative theories 
of thess two philosophers, 

Take any portion of matter, saya drop of water, and ouserre its 
properties. Like every other portion of matter we have ever soen, 
it is divisible. Divide it in two, each portion appears to retain 
all the propeities of the onginal drop, and among others that of 
belng divisble. The parts are similar to the whole in every 

t except in absolute size. 
ow go on repeating the process of division till the separate 
ortions of water are so that a cia o oige perceive or 
dle them. Stil we have no doubt that the sub-division 
might be carried further, if our senses were more acute and our 
{nstroments more delicate Thus far all are agreed, but now 
the question aiises, Can this sub-division be repeated for ever ? 

According to Democritus and the atomic school, we must 
answer in the n ve, Alter a certain number of sub-givislons, 
the drop would be divided into a number of puts each of which 
ws incapable of further fub-division. We should thus, in imagl- 
nation, arrive at the atom, which, ag its name literally signifies, 
cannot be cut m two. This is the atomic doctrine of Demo- 
ciltas, Epicarus, and Lucretius, and, 1 may add, of your lec- 
turer, 

+ According to Anaxagoras, on the other hand, the parts into 
which the drop 1s divided, are in all respects similar to the whole 

the mete size of a body counting for nothing as regards 
the nature of 1ts substnce, Hence if the whole drop is divimble, 
so are its parts down to the minutest sub-divisions, and that with- 








out end, 
The essence of the doctrine of ras is that the pats of 
a body are in all respects mmilar to the whole. It was themefore 


called the doctrine of Homoiomereia, Anaxagoras did not of 
course assert this of the parts of organised bodies such as men 
and animals, bat he maintained that those inorganic substances 
which appear to us homogeneous are really so, and that the uni- 
versal experience of mankind testifies that every material body, 
without exception, is drvisible. 

The doctiine of atoms and that of homogenelty are thus in 
direct contradiction. 

Bat we must now go on to molecules, Molecule is a modem 
word. It does not occur in Foknsows Dicttonary, The ideas 
it embodies are those belonging to modern chemistry, 


TURE } 
to other. Each of these the modern chemist calls a mole- 





_A drop of water, to return to our former example, may be 
diysded Into a certain number, end no more, of portions similar 


* Lecture delivered before the British Association at Bradford, by Prot 
Cleck-Marwell, F.R.S „PY 


cule of water. But itis by no means an atom, for it contains 

and by a certain 
vided into two parts, one 
consisting of oxygen and the other of hydrogen. According to 
the received doctrine, in each molecule of water there are two 
molecules of hydrogen and one of oxygen. Whether these are 
or are not ultimate atéms I shall not attempt to decide. 

We now seo what a molecule 1s, as distngulahed from an 
atom. 

A molecule of a substance ks a small body such that if, on the 
one Hand, a number of similar molecules were assembled to~- 
gether would form a mass of that substance, while on the 
other if any portion of this molecule were removed, it 
would no spe De ale, along with an assemblage of other 
molecules si ly treated, to make up a mass of the original 
substance, 


Every substance, simple or compound, has its own molecule. 
Tf this molecule be divided, its parts are molecules of a different 
substance or substances from that of which the whole is a mole- 
cule, An atom, if there is such a thing, must be a molecule of 
an elemen substance, Since, therefore, every molecule is 
not an atom, but every atom is a molecule, I shall use the word 
molecule as the more i i 

T have no intention of taking ùp your time by expounding the 
doctrines of modern we to the mo of 
different substances, “It is not the sp but the universal inte- 
rest of molecular science which enco me to address you. 
It is not because we happen to be chemists or physicists or spe- 
cialists of any kind that we ste attracted to this centre of 
all material existence, but because we all to e raco en- 
dowed,with faculties which urge us on to deep and ever 


depor Tato the natare of tunge 

e find that now, asın the days of the earliest physical specu- 
lations, all physical researches appear to converge towards tha 
samo point, and every inquirer, as he looks forward into 
the dim region towards which the path of discovery is leading 
him, sees, each according, to his sight, the vision of the same 
quest. 

One may ses the atom as a maternal point, Invested aod sar- 
rounded by potvental forces. Another sees no garment of force, 
but onl bere and utter hardness of mere impenetrabulity. 

Dat though many A mecnlator. as ha hes kaca tha vielen secede 
before him into the indhrmost sanctuary of thd” inconcelyably 
little, has had to confess that the quest was not for him, and 
though philosophers in every age have beon exhorting each other 
to duect thelr minds to some moreguseful and attainable aim, 
each generation, from the earliest dawn of sclence to the present 
time, contributed a due proportion of its ablest intellects to 
the quest of the ultimate atom. . 

Oar business this evening is to describe some researches in 
molecular science, and in particular to place before you any de- 
finite information which has been obtained respecting the mole- 
cules themselves, The old atomic theory, as described by Lucretius 
and revived in modera times, asserts that the molecules of all 
bodies are in motion, even when the body ituglf appears to be at 
rest. These motions of mplecnles are in the case of solid bodles 
confined within s8 narrow a range that even with our best 
mu we cannot detect that they alter their places at all, 
Indicada Gad pasca however the es are not confined 
within any definite limits, but work their way through the 
whole mass, even whên that mass is not disturbed by any visible 
motion, 

This process of difusion, as it is called, which goes on in gases 
and liquids and even in some solids, can be subjected to expert- 
ment and forma one of the miostoonyindng progi of the. motion 
of mo 

Now the recent progress of molecular science with the 
study of the mechanical effect of the impact of moving 
molecules when they strike against any solid body. Of course 
these flying molecules must beat against whatever us placed 
among them, and the constant succession of these strokes m, ac- 
cording to our theory, the sole cause of what is called the pressure 


of ar and other gases. 

This ap to have been first suspected by Danlel Bernoulli, 
buk he had not the mesns which wa now have of verifying the 
theory, The same theory was afterwards brought forward 
independently by Lesage, of Geneva, who, however, devoted 
most of hus labour to the explanation Agoria on by tho m- 
pact of atoms, Thea Herapath, in his " ematical Physics,” 
z 
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published In 1847, made a much more extensive ‘applicition of 
the theory to gases, and Dr. Joule, whose absence fi our 
Bae be wo must all regret, calculated thig actnal velocity of tie 

olecales of h 

The farther Sevelpnmest of the theory is generally =P 
posed to have i Sev wiih a pa Króng, which does 
not, however, so far as plainer se vement ye 
had gone before. Itseems, however, to hare drawn the attention 
of Prof. Claustus to the subject, and to we owe a very large 
part of what has been slace accomplished. 

We all know that air or any other plgced in a vemel 
picass apurnit tha ailegGl the vaaral; apd ag Urt thie eunfies of 
any body placed within ıt. On the kinetic theory this préssure 
isentrely due to the molecules striking aguinst these surfaces, 
and thereby communicating to them a series of impulses which 
follow other ın such rapid succession that they produce 
an effect which cannot be distinguished from that of a continuous 


pressure. 

If the velocity of the molecules is fiven, and the number 
varied, then smc each molecule, on an average, strikes tho side 
of the vessel the same number of times, and with an impulse of 
the same magnitude, each will contribute an equal share to the 
whole pressure. The pressure in a vessel of given sire 18 
therefore proportional to the number of molecules in it, that 1s to 
the quantity of gas in it. 

This is the complete dynamical explanation of the fact dis- 
covered by Robert Boyle, that the pressure of air is proportional 
to its density. It shows also that of different portions of gas 
‘forced into a vessel, each produces its own part of the pressure 
independently of the reat; and this whether these portions be of 
thè same gas or not. 

Let us next suppose that the velovity of the molecules is tn- 
creased, Each molecule will now strike the sides of the weasel a 
greater number of times in a second, but bendes this, the impulse 
of each blow will be increased m the same proportion, so that 
the part of the dno to each molecule will vary as the 
thee at tha veloci: Now the increase of the square of velocity 
corresponds, in our theory, to a rise of temperature, and in this 
way we can explain the effect of warming the and also the 
law disco by Charles that the proportional expansion of 
all between given temperatures 18 the same. 

‘he dynamical theory also tells us what “mill happen if 
molecules of different masses are allowed to knock about 
together. The greater masses will gq slower than the smaller 
ones, so thet, on an average, every molecule, geat or small, 
will have the same energy of motion. 

The proof of this dynamical theorem, in which I claim the 
Re ee and Improved by 

. Ludwig Boltzmann. The most important consequence 
which flows from it is that á cubic centimetre of every gas at 
standard ant pressure contains the same ni of 
is is the dynamical explanationeof Gay Lussac’s 


> molecule of hydrogen. e A 7 
A cubic centimetre of hydrogen, at the temperature of 
ica and eat so pree of one atmosphere, weighs 
o 54 grammes. ¢ have to #nd at wht rato this small 
mass must move (whether altogether or in separate molecules 
makes no difference) so as to produce the observed pressure 
on the sies of the cubie centimetre. This is the calculation 
which was first made by Dr. Joule, ani the result is 1,859 
metres per second. This s what wo are accustomed to call a 
great velocity, It is greater than any velocity obtained in 
artillery practice. The veloclty of other gases is lesa, as you 
will seo by the table, but m all cases it is very great as compared 
with that of bullets, i 

We have now to conceive the molecules of the air in this 
hall flying about in all directions, at a rate of about seventoen 
miles in a minute. 

If all these molecules were flymg in the same direction, they 
would constitute a wind hlowing at the rate of seventeen mules 
a minute, and the only wind w ap es this velocity is 
that which from the month of a cannon. How, then, 
are you I able to stand here? Only because the molecules 
happen to be fl m different directions, so that those which 
snike against our enable us to support the storm which is 
beating against our faces. Indeed, 1f this molecular bombard- 
ment were to cease, even for an instant, our veins would swel, 
our breath would leave us, and we should, literally, expire. But 








it not oniy against Se the alge Rg eA Sr thar 
th@molecules are striking. nsider the immense number of 
and the fact that they are flying in every possible direction, 

you will sce that cannot avoid i each other. 
very time that two m come into collision, the paths of 
both #re changed, and they go off in new directions, Thus 


each molecule if continually ® course altered, so 
that in spite of its great y it may be a long time be- 
fore it reaches any great distance from the point at w it set 
out. e 


I have here a bottle containing ammonia. Ammonia is a 
gus which you can recognise by its smell, Its molecules have a 
velocity of mx hundred metres per second, so that if their course 
had not been interrupted by striking against the molecules of air 
in the hall, everyone in the most distant gallery would have 
smelt ammonia before I was able to pronounce the name of 
the gas. But instead of ths, each molecule of ammonia is so 
jostled about by the molecules of au, that it is sometimes 

one way-and sometimes another. It ıs like a hare which 
ways doubling, and though 1t goles a groat pare, it makes 
very little p Nevertheless, the smell of ammonia is now 
beginning to tible at some®distance from the bottle, 
The does didfuse itself through the air, though the process 
is a isv one, and if we could close up cvery opening of this 
hall so as to make it air-ught, and leave everything to itself 
for some weeks, the ammonia would become uniformly mixed 
through every part of the ar in the halL 

This property of that tey aes through eech other, 
wes first remarked by Priestley. Dalton sh that it takes 
place quite independently of ny chemical action between the 
Saeki at NC: lated Gräham, whose researches wero es 

y directed towards those phenomena which seem to throw 
ight on molecular motions, madea careful study of diftusion, 
and obtained the fftst results from which the rate of diffusion 
can be calculated. 

Stull more recently the mies of diffusion of gases into each 
other have been measured with great piecusion by Prof. 
Loschmidt of Vienna. 

He placed the two in two similar vertical tubes, the 
lighter gas being plued chore the heavier, so as to avoid the 
formation of canents, He then opened a sliding talve, so as to 
make the two tubes into one, and after lenving the gases to them- 
selves for an hour or so, he shut the valve, and determmed how 
much of each gas had diffused into the other. 

As most gases aro invimble, I shall exhibit gaoia diffamon to 
you by means of two gases, ammonia and onc add, 
which, when they meet, form a solid product. e ammonia, 
being the lighter gas, is placed above the hydrochloric acid, with 
a stratum of air between, but will soon see that the pases 
can diffuse this stratum of ar, and produce a cloud of 
white smoke when they meet. During the whole of this process 
no currents or any other visible motion can be detected. Every 
part of the vessel appears as calm as a jar of undisturbed air. 

Bat, according to our theory, the samą kind of motion is going 
on in calm air as in the inter. ea, the only difference 
being that we can trace the molecules from one place to another 
more ¢amly when they are of a different nature from those 
through which they are diffusing. 

If we wish to form a mental representation of what is going on 
among the molecules in calm alr, we cannot do better than ob- 
serve a swarm of bees, when every individual bee is flying 
furiously, first in one direction, and then in another, while the 
swarm, ata whole, either remains at rest, Sr sails slowly through 
the air. 


Tn certain seasons, swarms of bees are apt to fly off to a great 


distance, and the owners, in order to identify their pro 
whdh they find them on other le’s d, sometimes w 
handfalls of flour at the swarm. Now let us suppose that the 


flour thrown at the flying swarm has whitened bees only 
which happened to be in the lower half of the swarm, leaving 
those in upper half free from flour. 

If the bees still go on fl hither and thither in an irregular 
manner, the floary will found in continually increasing 
proportions m the upper part of the swarm, till they have be- 


come equally dif through part of it, But the reason 
of this on ig not bacane thè baa were marked with flonr, 
but because they 


are flying about, The only effect of the making 
1s to enable us to identify certain bees, 

We have no means of ing a select number of molecules of 
air, so as to trace them after they have become diffused among 
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others, but wo may communicate to them ‘some pro 
which we may obtain evidence of their diffosion. 
For instance, if a horizontal stratum of air is 

rontally, molecule& ing out of this stratum into those s 
and below mill carry their rizontal motion with them, and 
tend to communicate motion to the neig strata? while 
molecules diffusing of of the neighbouring strata into the moving 
one will tend to bring it to rest. The action between the strata is 
somewhat like that of two rough surfaces, one of which slides over 
the other, ra @xit. Friction is the name giren to this action 
between solid bodies ; in the case of fluids it is called internal 


friction or viscoxity. 

It is in fact only another kind ot diffusion —a lateral diffustoa 
of momentum, its amount can be calculated from data derived 
from observations of the first land of diffusion, thar of matter. 
The comparative values of the viscosity of different gases were 
determined by Graham iù his researches on the iration of 
gases through long narrow tubes, and their absolute values have 
been deduced from iments on the oscillation of discs by 
Oscar Meyer and myself. 
~ Another way of tracing tho difusion of molecules through 
calm air is to heat the upper stratum of tho eir in a vessel, and 
so observe the rate at which this heat is communicated to the 
lower strata. This, in fact, is a third kind of diffusion—-that of 

, and tho rate at which it must take place was calculated 

from data derived from ents on viscosity before any direct 

ts on the conduction of heat had been made. Prof. 

Stefan, of Vienna, hes recently, by a very delicate method, 

suceteded in determi the conductivity of Air, and he finds 

it, as he tells us, in striking agrement with the vaine predicted 
by the theory. . 

All these three kinds of diffusion—the diffusion of matter, of 
momentum, and of energy—are carried on by the motion of the 
molecules, The gronter the velocity of tle molecules and the 
farther they travel before their paths are altered by collision with 
other molecules, the more rapid will be ¢he diffusion. Now we 
know already the velocity of the molecules, and therefote by ex- 
periments on diffusion we can determine how far, on an average, 
a molecule travels without striking another. Prof. Clausius, of 
Bonn, who first gave us ideas about the motion of agita- 
tion of mole@ules, calls this distance the mean of a mole- 
cule. I have calculated, from Prof. ts diffusion er- 
periments, the mean path of the molecules of four well-known 
gases. Tho average distance travelled by a molecule between 
one collision and another is given in the table. It is a very 
small distance, quite imperceptible to us ewen with our best 
mi Roughly iz is about the tenth part of 
the length ob wave of light, which you know 1s a very small 
quantity. Of course the time spent on so short a path by such 
swift molecules must be very smal. I have calculated the 
number of collisions which each must und in a second. 
They are given in the table and are reckoned by thoumnds of 
millions, No wonder that the tra power of the swiftest 
molecule is but when its course is completely changed 
thousands of millions of times m a second, 

The three kinds of diffusion also zako place in liquids, but the 
ielation between the rates at which they take placo w not so simple 
as inthe case of gases, The dynamical theory of liquids is not so 
well understood as that of gases, brt the principal difference be- 
tween a gos and a quid scems to be that in a gas each molecule 
spends the greater part of its time in describing 1ts free path, and 
is for a very small portion of its time engaged in encounters with 
other molecules, whfeas ın aliquid the molecule hes hardly any 
free path, and is always in a state of close encounter with other 
molecules, 

Hence in a liquid the diffusion ot motion from one molecule to 
another takes place much more rapidly than the diffusion df the 
molecules themselves, ee ee 
tious in a dense crowd to pass on a letter from hand to 
than to glive it to a special messenger to work his way through 
the crowd. I have here a jer, the lower part of which contains 
a solution of coppa eae while the upper part contains pure 
water, It has standing here since Fnday, and you seo 
how little progress the blue liqmd has made in itself 

h the water above, The rate of diffusion of a solution of 
mgu been carefully observed py Voit Comparing his re- 
ts with those of Loschmidt on gases, we find that about as 
Tanel C Telon Haker plack ina second io gaaei a requires a day 
in liq ` 
The rate of difusion of momentum is also slower in liquids 
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but by no means in the same proportion. The 
ount of motion takes about ten times as long to subside 
in water as in alr, as you will see by what takes place when I stir 
these two jars, one containing water and the other air. There is 
still less difference between the rates at which a mse of tempera- 

ture ls propagated through a liquid and through a gas> 
In solids the molecules are still in motion, brt their motions 
are confined within very narrow limits. Hence the diffumon of 
matter does not take ptace in solid bodies, though that of motion 
and heat takes place very freely. Nevertheless, certain liquids 
can diffuse through colloid solids such as jelly and gum, hy- 

i en can mak® its way through iron and palladium. 
i a have no time to do more than mention that most wonder- 


electric current passing through acidulated water, and causin 
oxygen to appear at ono electrode and hydrogen at the shen 
In the space between, the water ia pelechy ai, and yet two 
opposite currents of oxygen and of hydrogen must be pasing 
through it. The physicbl theory of this process has been stu 
by Clausiug, who has given reasons for asserting that in ordinary 
water the molecules are not only moving, but every now and 
then striking each other with such violence that the oxygen and 
hy en of the molecules part campaoy, and dance about 
the crowd, seeking partners which have become 
dissociated in the same way. In ordinary water these ex- 
changes produce, on the, wHble, no observable effect, but 


fee molecular motion which is called electrolysis. Here is an 


no sooner does the electromotive force to act than it 
exerts its infunence on the unatt molecnies, and 
bends the of each toward its proper ele till the 


moment when, meeting with an unappropriated molecule of the 
opposite kmd, it enters into a more or less ent 
union with it HU it is again dissociated by another shock. Elec- 
oly, therefore, is a kind of diffusion assisted by electromotive 
orce, 

Another branch of molecular science is that which relates to 
the exchange of molecules between a liquid and a gas. Itin- 
cludes the theory of evaporation and condensation, in which the 
gas in question is the vapour of the liquid, and also the of 

o absorption of a gas by,alquid of a different substance, © 
researches of Dr. Andrews on the relations between the liquid 
and tho gaseous state have shown us that though the statements 
in our own elementary text-books may be so neatly expressed 
that they appear almost selfendent, their true mterpretation 
may involve some principle so profound that, tll the right man 
has laid hold of it, no oħe ever suspects that anjthing is left to 
be discovered. z 

These, then, are, some of the fields from which the data of 
molecular science are gathered. We may divide the ultimaic 
results into three ranks, according to the completeness of our 
knowledge of them, 

To the first rank belong the relate masses of the mole- 
cules of difere: gues, and ther velocities in metres per 
second. These are obtained from experiments on the pres- 
sure and density of gases, and are known to a high degree of 
precisiop. mi 

In the second rank we must place the relative size of the 
molecules of different gases, the length of ther mean paths, and 
the number of cdllisions ima second. These quantines are de- 
duced from experifhents on the three kinds of diffuuon. Their 
received values must be regarded as rough approximations till 
the methods of expernmenting are groylly improved. 

There is another set of quantities which we must place in the 
third rank, becanse knowledge of them is neither precise, as 
iuthair ranky nor approximate, at in the second, but is only 
as yet of the nature of a probable hace brea These are the 
absolute mass of a molecule, its absolute. diameter, and the 
number of molesales in a cubic centimetre. We know the rela- 
tive masses of different molecules with great accuracy, and we 
know thet relative diameters approximately, From these we 
can deduce the relative densities of the molecules themselves, 
So far we are on firm ground. 

The. resistance of liquids to compression makes it pro- 
bable their molecules must be at about the same distance 
from each other as that at which two molecules of the same 
substance in the gaseous form act on each other during an 
encounter, This conjecture has been put to the test by Lorens 
Meyer, who has compared the densities of different liquids with 
the calculated relative densities of the molecules of their vapous, 
and has found a remarkable dence between them. 

Now Loschmidt has deduced from the dynamical theory the 
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follo remarkable pioporiion :—As the volume of a gis is to 
the combined volume of all the molecules contained in It, so is 
the mean path of a molecule to one-eighth of the diameter of 
a molecule. 
+ Assu 


and a milion million million million of fhem would weigh be- 
tween four and five grammes, 

. Ina cubic centimetre of any gas at standard pressure and tem- 
perature there are about nineteen million million million moles 


coles. AN these numbers of the third rank I need not tell 
you, to be regarded as at conj In order to 
‘warrant us in putting any dence in numbers obtained in this 


way, we should have to compare together”s greater number of 
independent data than we have as yet obtained, and to show that 
lead to consistent results, ` 
considering molecular science as an 
inquiry into natural mene. But though the professed alm 
of all scientific works totunravel she secrets of nature, it has 
another effect, not less yvdlaable, on the ming of the worker. It 
leaves him in on of methods which nothing but aclentific 
work could have Jed him to invent, and it places hin® in a 
tion from which many regions of nature, bemdes that which 
has been stud appear under a new 
The study of molecules has d 
and it has also opened up new views of nature. 
When Lacretius wishes us to form a mental representation of 
the motion of atoms, he tells us to look at a sunbeam 


ee tng nang ts universe, 
Aislin sd antic tae ange 


For over.” 
And it is no wonder that he should have attempted to burst 
the bonds of Fato by making his atams deviate from their 
‘ peer Wee uncertati times and' placa; thus attibuting to 
ot radona Bee WiL YEI Co ie iain 
theary is the only explana¥ion wer untary action 
BE CELE awe tala ale coments 
As as wo Ravo to deal with goly two,molecnles, and 
e data given us, we cam Àl result of thelr 
encounter, but when we have to deal with mi of molecules, 
each of which has milhons af encotnters in a second, the com- 


solution . . >: 

The modem atomists hava therefore adopted m method which 
is I believe new in the d of mathematical physics, 
ng been in use in the Section of Statistics. 


2, 
: 
; 
J 
8 
Ẹ 
j 
| 
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according to income-tax, 
Grecininal eoavicdone” Ths namber 
uals is far too great to allow of their tracing the his- 

„tory of cach separately, so that, in order to reduce their labour, 
on a 
indi. 


We may observe the conduct of individual men end it 
‘present circumstances, according to the best existing theory, 


this method en- 

the elements of human- 
corrécts the 

compari 


by parents and Imasters, by histgrigns and statesmen, is 
therefore to be from that carried on by tapatan 
and tabalators, and thoss ee mio pat (hdr ania in 


The one may be called and 
the statistical method. 
The equations of dynamics completely express the laws of the 


method as applied to matter, but the application of 
impllea a perfect knowledge of all the data. But 


tha eoallest t of which subject to ex 
matter we can 
cota of milliona of mec, not one of wich ever becomes 


Vith large groupa of molocalos 
The data of the statistical od as applied to molecular sclence 
are the sums of numbers of ecular quantities, In 


cision which is not to 
bodies which they 


of oxygen and those 
Wo can procure s 


cal epoch. The of these specimens has been very 
d t, and if, thousands of years, difference of circum- 
stances could of properties, theses specimens of 
oxygen show it. 


in like manner we may procure hydrogen from water, from 
coal, or, as Graham did, from meteoric iron. - Take two litres of 
any specimen of hydrogen, it will combine with exactly one litre 
of any specimen of oxygen, and will form exactly two litres of 
the va: of water. 

Now ip durlug the whole prevlous history of elther specimen, 
whether um, in the rocks, flowing fH the sea, or careering 


through ions with the meteori any modification 
of tho molecules had taken place, Gece C would no 


longer be preserved. , ; 
ie Wea Gave anha, andl ati entirely different method of com- 


the properties of molecules, The molecule, in- 
estructible, is not a hard body, but 1s 
internal mo and when these are excited it 


of 
emits ra 
the wavelength of which 18 A measure of @e time of vibéstion. 
igre ae ope the wave-lengths of different 
means spoctroscope wave- 
i oe Dett may be compared to within one ten-thousandth 
part. @ In way it has been ascertained, not only that mole- 
cules taken from every specimen of h in our laboratones 
have the same sot of tof vibration, tai Ughi, Bating 
tha same set of of vibration, is emitted from the sun and, 
from the fixed stars. 
We are thus assured that molecules of the same nature as 
those of our h 
did exist when the 
From a com 


common measure. 
the fact that the two nations employed the same cubit 
i it from the 


them- 


E 


, 


t 





th faculties when we have admitted that becanse matter 
cannot be etérnal and self-existent it must have been created. 
It is only when we contemplate, not matter in itself, but the 
form in which it actually exists, that our mind finds something 
on which it can lay hold 
That matter, as such, should have certain fundamental pro- 
es—that should exist in space and be c&pable of mouon, 
that its motion should be and so on, are truths which 
may, for an we know, be of the xind which metaphysicians 
necessary. e may use our knowledge of such truths for 
eeu oe but we have no data for speculating as to 
o 
But that there should be so much matter and no more 
in every molecule of hydrogen is a fact of a very differeht order. 
We have here a particalar distribution of matter—a«a collocation 
—to nse the expression of Dr. Chalmers, of things which we 
havo -n0 diiealiy m imagtoin g to haro been arranged other- 
Tho form and dimensions of the ortits of the planets, tor in- 
stance, are not determmed by any law of nature, but depend upon 
a particular collocation of matter. The same is the caso with 
to the sire of the earth, from which the standard of what 
is called the metrigal system has been denved, But these 
astronomical and terrestrial itudes are far inferior ın scien- 
tific importance to that most fundamental of all standards which 
forms the base of the molecular Natural causes, as 
we know, are at work, which tend to modify, if they do ngt at 
5 ents and dimenmons of the oarth 
the whole solar system, But though in the coarse of ages 
catastrophes have occurred and may yot occur in the heavens, 
though ancient systems may be dissolved and new systems ovalved 
out of thetr ruins, the molecules out of which these systems are 
built---the foundation stones of the material universe—remain 
unbroken and unworn. 
ey ovatie his day As tacy were created, perfect in num- 
bar and messure and welght, and from the ineffaceable characters 
impressed on them we may learn that those aspirations alter 
accuracy in measurement, truth in statement, aml justice in 
action, which we reckon among our noblest attnbutes as men, 
are ours because they are essential constituents of the imege of 
Him Who im the not only the heaven 
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carried from one ccuntry to the other, or that both es Take of Mole Lr D ta. 
had obtained their standards from a common source.» ` Hees Carbont 

But in the heavens sre discover by their light, and byt en OFT ds, ed, 

Ught alone? stars so distant from each other that no terialÎ Mass ot molecule $ 

can ever have from one to another, and yet this (hydrogen = 1) T 16 14 a1 
light, which is to us tRe*sole evidence of thePexistence of these | Ranke g 
distant worlds, tells us also that each of them is built upof mole- | “7 Velocity (of mean” 
cales of the kinds as those which we find onearth. AJ ~ eae rer ii 6 ? 6 
molecule of for example, whether in Sirius or In Arc- eee Ce 465 437 3 
turus, executes its vibrations in precisely the same time. 

Each molecule, therefore, out the universe, bears im- Mean path, mack 96 t60 48a 
pressed on it the stamp of a system as distinctly as doef | Rank” metres 5 5 ae 
the metre of ths ves at Parls, or the double royal cubit of | IJ, a 
the Temple of Kanac, Collisions in = | 17750 7646 9489 9720 
ae Teo of evolution an be formed to account for the simi- secoħd, (milions) 

ity or evolution necessarily implies continuous Diame tentt- 
change, and tho molecule is incapable of powell or decay, of ee | 58 76 83 9°3 
Beara cr aici pra s 

one processes of Nature, since tho time when Naturo Mass, twenty- > 
began, have produced the slightest difference in the properties of grammes, a | 46 736 44 1012 
any molecule. Wo are re unable f ascribe er the 
eles of the molecules or the identity of their properties to Table of D p: (centinetre)? 
the operation of avy of the causes which we call natural. : Cs ale ~ second 

On the other hand, tho exact quality of each molecule to all Calen'ated } O} 2 ` 

others of the same kind gives it, as Siz John Herschel has well T i 
the ewential character of a actured article, and pre- | H&O 0°7086 o"yal4 5 
cludes the ides of its eternal and self t H&CO o6519 | o€422) 

Thus we hro been led, along a strictly sci path, very | H& CO, 0°5575 05558 | Diffasion of matter observed 
near to the point at which Scienc must stop. Not that Science | Q& CO 071807 o'I by Loschmlet, 
is debarred from studying the internal mechanism of a mole- | O & CO, o 1427 | or 
cule which she cannot take to piecas, any more than from m- | CO & CO, 0'1386 o 1406 
yatigating an ee wre which ske cannot put together. | H œ 12 1'49 . 

Bat in tracing beck the history of motte? Scienco is arrested | O or 0413 $ Diff-sion of momentum 
when she assures herself, on the one hand, that the molecale has | CO 0'17 0112 | Graham and Meyer, 
been made, and on the other that it has'hot been made by any C0, eae ge 

of the processes we nat 0°25 vrs 

Science is incompetent to reason upon the creation of matter | Copper 1 077 ) piinia a Sa Carp ga 
itself out of nothing. We have reached tho utmost lumut of our | Ion Q 193 7 


Cane mugar in water 000000365 Vat 
Diffusion in e day 0'31i44 
Salt in w » O00000TI16 Fick, 





FUEL * 


[5 accepting the invitation of the Council of the British 
Association to delver an addied to the operative classes of 
this great industrial district, I felt that I was undertaking no 
easy task. Having to speak on behalf of the Association, and 
in the presence of many of its most dis hed members, 
I am bound to titat my subject scientifically, but I have to bear 
ın mind at the same time that I am addictsing myself to men 
unquestionably of good intelligence, but without scientific 
trainng*which bts almost created a laf of its own. 

It is no consolation for me to tate that those who hare 
taken a similaretask u themselves In frmer years, have 
admirably succeeded m divesting highly scientific subjects of 
the formalism ım which they are habitually clothed. ‘(he veiy 
names of these men—T: L Huxley, Aliller, Labbock, and 
Spottlswwoode—are such as to precludf# in me all idea of nvalry, 
but I hope to profiteby thear example, and to remember that 
truth must always be mmple, and that it w only wheie know- 
ledge is imperfect that scientific formule must take the place 
of plain statements. . 

e subject matter of my discourse is ‘Fuel ;" a matter with 
which every one of us has become familarised fiom hw fancy, 
but which nevertheless 1s but little understood even by thoss 
who are most largely interested in its applications ; it involves 
considerations of the highest 2 ; interest, both fom a 
sciemtific and a practical point of view. 

T to arrange my subject onder five pnucipal heads :— 

L t is fuel ? X 

2a, Whence is fuel derived ? 

3. How should fuel be used ? 

4. The coal question of the day. 

. Wherein consists the fucl of the sun? $ 

Vhat is fuel ?— Some of you may have alicady sud wit'in 

yourselves that ıt is but wasted tume to cume upon sth a 


CC, 


created, 5 
and the earth, banae Rian a a ee nr a hae aa ener Pe 
consist, H 
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theme, since all know that fuel is coal drawn from the earth | m 


fiom deposits, with which this country especially has been 
bountifally supplied ; why disturb our plain undeistanding b 
scientific definitions which will neither reduce the cost of oal 
nor make it last longer on our domestic hearth ? 

Yet I must clam your patience for a little, lest, if we do not 
first agree upon the essential nature of fuel, we may afterwards 
be at manance in discussing its origin and its uses, the latter at 
any rate being of practical interest, and a subject worthy of 
your most attentive consideration. . 

Fuel, then, 1m the o acceptation of the term, is carbo- 
naceous matter, which en e solid, the liquid, or in the 


gaseous condition, and w. m combining mth ox ves 
ilse to the phenomenon of heat. Commonly s ETs 
development of heat is accompanied by flame, because the sub- 
stance produced in combustion is gaseous. In burning coal, for 


instance, on a fire-grate, the oxygen of the atmosphere enters 
into combination with the solid carbon of the coal and produces 
carbonic acid—a gas which enters the atmosphere, of which it 
forms a necessary constituent, smee without it the growth of trees 
and ether plants would be impossible. But combustion 1s not 
necessanly accompanied by flame, or even by a display of ım- 
tense heat The metal magnenum buns with a great lay of 
light and heat, bat without flame? because the product of com- 
bastion is not a gas but a solid, viz omde of magnesia Again, 
metallic iron, if in a finely divided state, ignites when exposed to 
the atmosphere, giving rise to the phenomena of heat and light 
without flame, because the result of combustion is iron oxide or 
must; but the same iron, if presentdtl to the atmosphere—more 
especially to a’damp atmosphere—-in a solid condition, does not 
ignite, bal is nevertheless gradually converted into metallic onde 
or iust as before, 

Here, then, we have combination without the phenomena 
either of flame oi light; bat by careful experiment we should 
find that heat is nevertheless produced, and that the amount of 
heat so produced precisely equals het opined more ae 
exposing s iron to the action of oxygen. Only, in the latter 
case ihe hee developed by slow degrees, and us as 
soon as produced ; whereas in the former the rate of production 
exceeds the rate of dispersion, and heat, therefow, accumulates 
to the extent of raising the mass to redness. It 1s evident from 
these expenments thet we have to widen our conception, and 
call fuel ‘any Substance which is capabMe of enterimg mto com- 
bination with another substance, and in so dumg grves ise to the 
phenomenon of heat.” 

- In thus defining fael, it myght appear at first sight that we 
should find upon our earth a variety, and an wlexheustible 
supply of substances that be ranged under this head; but 
a closer investigation will woon reveal the fact that its supply is, 
com vely speaking, extremely limited. . 

In looking at the solid crust of the earth, We find it to be 
composed for the most part of siliceous, calcareous, and magne- 
san rock; the forther, glica, consisting of the metal sillcon 
combined with and ıs therefore not ffel, but rathet a 
burnt substance has parted with its heat of combustion 
ages ago; the second limestone, beinggcarbonaiesof lime, or the 
combination of two substances, via, oxides of calcium and 
carbonic acid, both of which me ementially products of com- 
bustion, tHe one of the megal calcium and the other of cœubon ; 
and the third, magnesia, being the substance magnesium, which 
I have just burnt before you, and whic, further combined 
with lime, constitutes dolomite rock, of which the Alps are 
mainly composed. AJl the commoner metals, such as iron, 
une, tin, alumina, piim oe we find in nature in an oxidised 
or burnt condition ; and the only metallic substances that have 
resisted the intense oxidising action that must have prevailed at 
one period of the earth's creation are the so-called precious metals, 
gold, platinum; iridium, and to sonie extent also mlver ena o 

: Hat what aboul the oceans of water, which have occasionally 
bea cited as representing a vast store of heat-producing power 
ready for our when coal shall be exhausted? Not mahy 
months ago, indecd, on the occasion of a water-gas company 
being formed, statements to this effect could be seen in some of 
our lending papeis. Nothing, howevor, could be more fallacious, 
“When hythiogen buns doubtless a peat dévelopment of heat 
‘ensues, bat water ws already the result of this combustion (which 
took place upon the globe betore the ocean was formed), and the 
separation al these two substances would take precisely the same 
amount of heat as wos originally produced in the combustion 
Tt will thas be seta that both the solld and flud constituents of 
our carth, with the exception of coal, of naphtha (which is a 
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modifigation of coal), and the precious metals, are products 
of mbustion, and therefoie the very reverse.gf fuel. Our certh 
nay indeed be looked upon as ‘a ball of &ndér, rolligg eternally 
through space,” but happily in company with another celestial 
body—the sun—whose glonous beams agoahe poea caugo of 


everything that moves and lives, or that has the power within 
1 of aparing life, heat, or motion The invigorating :nflu- 
ence 1s e perceptible to our senses in the form ef heat, but it 


is fair to ask, what is heat, that it should be capable of coming to 
us from the sun, and of being treasured up in our fuel depots 
both palo end ae surface of the earth ? 5 

is inquiry been put to e diity yeais ago, I should 
have been much penlened. By reer o Beals oe Physical 
Science, I should have learnt that heat was a sabtle fwd whi 
somehow or other, had token up its residence in the fuel, an 
which, upon ignition of the latter, was sallying forth either to 
vanish or to abide elsewhere; but I should not have been able 
to amociate the two ideas of combustion and development of heat 
by any mtelligible principle in nature, or to suggest any process 


by which ıt could e been derived fragn the sun and petnfied, 
or, as the empty ran, rendered latent in the fael 
It is by the labours of Meyer, Joule, Clausius, Ranken, and 


othe: modern phymecists, that we ore enabled to give to heat its 
true mgnificance. z 

Heat, according to the “dynamical theory,” is neithe: more 
nor less than motion amongst the particles of the substance 
heated, which méton, when once produced, may Ge changed m 
its direction and its nature, and shus be conveited into mechanical 
effect, expresmble ın fool pounds, or horse power. By intensify- 
ing this motion among the particles, it is made ent to our 
visual organ by the emanation of ght, which again is neither 
more nor less than eibratory motion imparted by the ignited 
substance to the medium separating us from the same. Accordin 
to this theory, which censtitutes one of the most impo tant ah 
vances ın science of the present century, heat, light, electricity, 
and chemical action are only different manifestations of ‘energy 
of matter,” mutually convertible, but as indestructible as matter 
itself. 

Energy exists ın two forms, dynamic or ‘‘kinetie energy,” or 
force manifesting itself to our senses as weight in motion, as 
sensible heat, or as an active electrical curent; and “potential 
energy,” or force in a dormant condition. illustration of these 
two forms of energy, I will take the case of lifting a weight, say 
one pound one fog hi In Lifting this weight ‘kinetic mus- 
cula: energy” has to exercised in overcoming the force of 

vitation of the earth The pound t when supported at 

a higher level to whichit has been airal, Te nts potential 
energy to the amount of one unit or foot pound. This potential 
energy may be utilised in imparting motion to mechanism darm 
its descent, whereby a unit amount of ‘* Work” is scope 
A pound ef carbon then, when mised through the space of one 
foot from the earth, represents, m y a unit 
quanhty of energy, but the same pound of carbon being separa- 
ted or lifted away from oxygen, to which it bas a very powerful 
attraction, is capable of developing no less than 11,000,000 foot 
pounds or unit quantities of enagy whenever the bar to their 
combination, namely excessive depiession of temperature, is 
removed ; in other woids, the mechanical energy set fiee ın the 
combustion of one pound of pure carbon is the same as would be 
required to 1a18¢ coe ee pounds weight ‘one foot high, or as 
would sustain the work which we a®borse power during 
5 homs 33 mmutes. We thus mive at once at the utmost lmit 
of work which we can ever hope to accomplish by the combus- 
tion of one pound of carbonaceous matter, and we shall presently 
see hw far we are still remored in our steam engine prectice from 
this lumit of ection.* 

The follo illustrations will show the convertibility of the 
different forms of energy. If I let the weight of a hammer de- 
scend in rapid succession upon a piece of iron it becomes hot, 
and on beating a nail thus vigorously and skilfully for a minute it 
will be redhot. In this case the mechanical force developed in 
the arm by the combustion of carbonaceous muscular fibre is con- 
verted into heat, Agan, in compressing the air m a fire sminge 
rapidly ignition of a piece of tinder is obtained. Agam, ih 
passing an electrical curent through the platmum wue it is 


* In burmng 1 Tb, of carbon In the presenon of free , carboole acid 
i» produced and 14 500 unite of heat (rib of water through 1* Fah.) 
ara liberated. Each unit of heat n con le (as proved by the deductions 
of Meyer and the actual meimrements of 4 unite of force or 
mechanical ; hence r lb. of carbon 14,900 X 774 
potential emargy. Š 


, 


oula) into 


11,283,009 units 
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directly converted into heat, which is manifested by ignition 
the wire, whereag the thermopile gives an illustration ¢f the 
veson of heat int@eleginaity. The heat of combustion 1s 
result of thé chemical combination of two substances; but does 
it not follow fom this that oxygen is a combustible as well as 
the cmbonactous substaftce which goes by tke name of fuel? 
This 1s, najastionably; the case, and if our atmosphere was 
composed of a carbonaceous we shonld have to conduct our 
oxygen through*tubes and send it oat though barnas to supply 
us with light and heat, as will be seen by the experiment in 
which I bun a jet of atmospheric air in a i globe 
filled with common lightng gas; but we could not eaist under 
ons, 7 





such inverted conditi may safely stnke out oxy; and 
analogous substances such as chlorine from the list of fu 

We now approach the second pert of our mqury— Whence is 
fuel derived? , 

The rays of the sun 1epiesent exergy in the form of heat and 
light, which 13 communicated to cur emth through the trans- 
parent medium which must necessanly fill the space between us 
and our meat luminary. “If these rays fall upon the growing 
plant, ther effect disappears from direct ition by our 
senses, inasmuch as the leaf does not become heated as it would 
af it was made of iron or dead wood, bat we find a chemical 
result accomplished, viz, carbonic acid gas which hes been 
absorbed by the leaf of the tiee from the atmosphere, is there 
“ dissociated,” or separated into its elements carbon and oxygen, 
the oxygen being returned to the atmosphere, and the carbon 
retained to forre the solid substance of the tree, * 

It ws thus clearly shown that thesun has to impeit 11,000,000 
units of en to the tree for the formation ol one pound of 
carbon in the shape of woody fibre, and that these 11,000,000 
umis of eneigy will be smply-resuscitated when the wood is 
burnt, or again combmed with oxygen to forn carbonic acid. 

Fuel, then, is derved through sclar energy acting on the 
surface of our earth. s 

But what about the stores of mineral fuel, of coal, which we 
find within its folds? How did they escape the general com- 
bustion which, as we have seen, has consumed all other elemen- 
tary substances? The answer is a nmple one. These deposits 
of mineral fudl me the results of primeval forests, formed in the 
manner of to-day through the agency of solar rays, and covered 
over with earthy matter in the many inundations and convulsions 
of the globe’s suface, which must have followed the enrly 
solidificanon of 1ts surface. Thus our depomts of coal may be 
looked upon ag the accumulation of potential energy derrved 
directly from the sun in former ages, or as George Stephenson, 
with a sagacity of mind in advance of the science of his day, 
answered, when asked what was the ulumate cuuse of motion of 
his locornotive engine, ‘‘that it went by the bottled-up mys of 
the sun ” 

It follows from these considerations that the amount of poten- 
tial energy available for our use is confined to our deponis af 
coal, which, as ap from the exhaustive inquiries lately 
made by the Royal Coal Commismon me still large indeed, 
but by no means inexhaustible, if we bear in mind that our re- 
quirement will be ever on the increase and that the getting 
of the coal will become fiom year to year more difficult as we 
descend to gieater depth. To these stores must be reckoned 
lignite and pet which, alth not coal, are nevertheless the 
result of solar energy, attributable to a od of the earth’s 
creation subsequent tq the formation of the coal beds, but an- 
terior to our own days. 

In etre 3 the necessity of using our stores of fuel more 
economically, [ have been met by the observation that we need 
not be anxons about leaving fuel for our descendants—that the 
human mind would swely myent some othe: source of pofer 
when coal should be exhausted, and that such a source would 
probably be discovered in electricity. I heard such a suggestion 
publicly made only a few weeks beck at a meeting of the Inter- 
national Jury at Vienna, could not in from ing at- 
tention to the fact that electricity is only another form of energy, 
that could no more be cieated by man than heat could, and 
involved the same recourse to our accumulated stores, 

Tf our stores of coal were to ebb, we should have 1ecoarse, fo 
doubt, to the force :adiating from the sun from day to day; and 
it may be as well for us to consider, what i» the extent of that 
force, and what our means of ing and spplying i We 
have, then, in the fiat pus, e accumulation of solar energy 
upon our earth’s sufece by the mposition of carbonic 
jn plants, a source which we know by experi¢nce suffices for {he 
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human gequirements in thinly-poptlated countries, where in- 
dustry has tanken only a slight development. Wherever popula- 
tion accumulates, however, the wood of the forest no | 
suffices even for domestic requuements, and mineral fael 

to be transported from great distances. 

The sun's rays produce, however, other effects besides vege- 
tation, aod amongit thas, oTa ion ıs the most important 
as a source of a hle power, By the solar iays, an amount of 
heat is imparted to our earth that would copies yearly a lake 
of water foutteen feet deep. A considerable proportion of this 
heat is actually expended in evaporating sea water, produ 
steam er vapour, which falls back upon the entire surface of both 
land and sen in the form of rain., The portion which falls upon 
the elevated land flows back towards the sea m the form of 
rivers, and in“ite descent its weight may be ublised to give 
motion to machmery. Water power, therefore, is also the re- 
sult of solar energy, and an elevated lake may undeed be looked 
upon as fuel, m the sente of its being a weight lifted above the 
sea level through its prior expansion into steam. 

This souice of power has also been largely resorted to, and 
might be utilised to a still greater extent in mountainous coun- 
tnes; but it naturally so that the great centres of 
industry are in the plains, where the means of transport are 
easy, and the totgl amount of available water-power in such 
districts is extremely hmited. * 

Another result of solar energy are the winds, which have been 
utilised for the production of power. This source of power is, 
indeed, great m the aggregate, but its application is at- 
tended with very great inconvemencg It is proverbial that 
there is nothmg more uncerfim than the wind, and when we 
were d ent upon windmills for the production of flour, 
it ofteng happeaed that whole districts were without that neces- 
sary element to our daily existence. Ships also, relying upon 
the wind for their propulsion through the sea, are often becalmed 
foi weeks, and so gradually give preference to steam-power on 
account of its greater certainty. It has been suggested of late 
yems to utilise the heat of the mm by the accumulation of its 
rays into a focus by of gigantic lenses, and to establish 
steam-boilers in such foci. This would be a most direct utilis- 
ton of solar energy, but it is a plan which would hardly recom- 
mend itself in country, where the sun is but .arely seen, and 
which even in a country like Spain would hardly be productive 
of useful, practical results. , 

There is one more naftral source of energy avaliable for our 
tises, which iy iather comical than solar, viz., the tidal wave. 
Ths might also be utilised to very considerable extent in an 
island country facing the Atlantic sedsglike this, bdt its bilisation 
on a large scale is connected with great practical difficulty and 
expenditure, on account of the enormous meg of udal basın that 
would have to be constructed. ° 

n m Teylew, these various sources of energy which are 
still available to us, alter we haye 1an our accumulated 
capital of potential energy, in the shape of coal, it will have 
struck yqn that ngne o them would qj all supply the place of 
our willing and ever-ready slave, the steam-engine ; nor would 
they be applicable to our purposes of locomotiog, although means 
might possibly b€ invehtedsof stonng and carrying potential 
en in other fom®s. But it is not foice alone that we require, 
but heat for smelting our hon and other metals, and the accom- 
plahment of other chemical purposes., We also need a large 
supply for our domestig pmposes. It is true that with an abun- 
dant supply of mechanical force we could manufacture heat, and 
thus actually accomplish all our purposes of smelting, cooking, 
and heating, without the use of any combustible matter; but 
such conversion would be attended with so much diffculty and 
expenditure, that one cannot concerve human prospenty under 
such laborious and artificial conditions 

We come now to the question—~How should fuel be used, and I 
propose to illustrate this by three examples which are typical of 
the thee great branches of consumption. 

å. roductign of steam power, 

ó. The Jomiane hearth. 

c. The metallurgical farnace. 

I have rèpresented on a diagram two steam cylinders of the 
sahe internal dimensions, the one being what is called a uga 

essure steam cylmder, provided with the ordinary slide-valve 
or the admismon and of steam into the atmosphere, 
and the other so arranged as to work expansively (being provided 
with the Carless variable i 


nection with a coitdenser, Pi ie aod oe iro eae ae 
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the steam pressures at each part of the stroke, 
cases the same initial steam pressure of 60 lbs. 
above the atmospheric pressure, and the same load upon the 
engine, show that in the latter case the same amount of 
work is accomplished by Alling the cylinder 1 ly speaking up 
to one-third part of the length as in the other by it entirely. 
Here we have then an and feanble plan of sving Cro-thirdé 
of the fuel ey th Wo an ord high-pressure engine, 
and e greate: number ofthe engmes now y 
peices of the wasteful type. Nor are the indications of 
theory in this case (or in any other when properly interpreted) dis- 
proved by practice ; on the contrary, an ordufary non- ive 
non-cond engine requires commonly a consmmption of 
from 10 to 12 per horse-power per hour, whereas a good ex- 
pansiye and condensing engine accomplishes the same amount of 
work with 2 Ibs, of per hour, the reason for the still greater 
economy being, that the cylinder of the engine is properly 
protected by means of a steam-jacket an lagging against Joss by 
condensation within the working cylndêr, and that more care is 
generally bestowed upon the boile: and the parts of the engine, 
to ensure their proper wor. condition, 

A striking illustration of what can os bron ol by way of 





accuracy in a short of tme was b tto light by the 
Institute of Mechanical Engineers, over which at present I have 
the honour to e In holging their annual geneal meeting 
in Liverpool in 1863, they instituted a careful inquiry into the 
consum by the best engines in the Atlantic Steam Service, 
and the result showed that it fell in no case below 44 lbs. 
indicated horse power per hour. Last year they again assembled 
with the same object in wiew In Liverpool, and Mr. Bramwell 
produced a table showing that the average consumption by 17 
good examples of compound expansive engines did not exceed 
aj} lbs. per indicated horse power per hour. Mr. E. A.eCowper 
has proved a Ge okies as not exceedmg 14 lbs, pei indicated 
a compound marine engine constructed 
with an intermediate super’ vessel, in accordance with his 
plans, nor are we likely to stop long at this point of com 
perfection, for in the early on of my address I have endea- 
vomed to prove that the theoretical perfection would only be 


attained if an indicated horse power was produced with fz Ibe of 


pure carbon, or say ł lb. of ordinary steam coef. 

Here then we have two distinct magins to work upon, the one 
up to the limit of say 2 Ibs. per horse power per honr, which has 
been practically in some and may be reached in all cases, 
and the other up to the theoretical limit of 41b. per horse power 
per hour which can never be absolutely reached, but which in- 
ventive power may and wĦ enable us to approach | 


Dometic Consumpiion——The wastefulness of the domestic 
hearth ond kitchen fire is self-evident. Here only the 
hoat radiated from the fire itself is utilised, and the com- 
bastion is geneially extremely imperfect, because the iron 
beck and excessive supply of cold airs, check combustion 
before it is half completed, We know dhat weecan heat 
a room much moe economically by means of a German 
stove, bat to this it may be very properly pbjected that it is 
cheerless, because we do not see tie fne or feel ats drying effect 
on our damp clothing ; it does not provide, moieover, in a saffi- 
cient degiee for ventilation, and makes the room feel stuffy. 
These are, in my opiniom, potent objections, and economy 
would not bo wnk having it could gnly be obtained at the 
. expense of health and ort. But there iat least one grate 
that combines an increased amount of comfort with reasonable 
economy, and which, h accessible to all, is as yet very 
little used. I refer to Captain Galton’s “ Ventilating Fireplace,” 


of which you observe a diagram upon the wall. fireplace 
does not differ in external appca:ance from an ordinary grate, 
exceptthat it has a hi biick back, which is perforated at 


about mid-height to it warmed air into the fie to bun a 
proportion of the smoke which is usually sent up the 
y unburnt, for no better purpose than to powon the atmo- 


sphere we have to e 
The chief now and merit of Captain Galton’s lace 
consists, however, m provi a chamber at the back of the 


y from without, becomes 


grate, into which air 
moderately heated (to 84° Fah.), and, msing in a separate flue, 
under the with a force due to 


is infected into the room 
th aed aasending flue. A plenum of pressure is thus estab- 
within the room whereby indraughts through doors aad 
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dows are avolded, and the air is continually renewed by 
ing away through the fireplace chimney as usual, Thus the 
@s of an open fire, the comfoit of a room filled with 
bat mode ately warmed air, and great omy of fuel, are 
happily combined with unquestionable eficiency Sarva Ae 
ond bet the grate is little used, altho it has been full = 
scribed in paper? communicated by Captain Galton, and in an 
elaborate report made by General Morm, le Duecteur du Con- 
zervatoire des Aits et Metieis of Paris, which hgs also appeared 
in the English language. e 

The slowness with which this mnquestionable improvement 
finds practical application is due, in my opimion, to two circum- 
stances,—the one m, that Captain Galton did not patent his 
improvement, which makes ıt nobody's business to force ıt into 
use, and the other may be found in the circumstance that houses 
are, to a great extent, built only to be sold and not to be hved 
in. <A builder thinks it a on to construct a score 
of houses after a cheap design, in orden to sell them, if poamble, 
before completion, and the purchaser immediately puts up the 
standard bill of ‘‘ Desirable Residences to Let.” You naturall 
would think that m such a h you had only to Tirnak 
1t to your own mrfd, be in the Ajoyment of all reasonable 
creature comfom from the moment you enter the mme. This 
fond hope u destmed, however, to cruel disappointment; the 
first evening you turn on the gas, you find that although the 
pipes are there, the gas piefers to out by the joints into the 
room instead of by the burners; the water in like manner takes 
its road through c cing, bringing down with it a patch of 
plaster on to your carpet. ¥ woust of all, the® ire-grates {of a 
size irrespective, probably, of the size of the room), absolutely 
refuse io avail themselves of the chimney flues prefenmg to 
send the volumes of smoke mto the room. Plumbers and 
chimney doctors aie now put into reqnimtion, pulling up floors, 
dutymg carpets, ahd putting up unt-lookimg chimney-pots ; 
the gates themselves have to be altered agamn end again, until 
by slow degrees the hBuse becomes habitable in a degree, although 
you now only become fully aware of innumerable drawbacks of 
the arangements adopted, Nevertheless, the house has been an 
excellent one to sell, and the builder adopts the same pattern for 
another block or two m an inceasing neagbboprhood. Why 
should this builder adopt Captain Galton’s fireplace? It mil 
not cost him much, it 1s tue, and it will save the tenant a great 
deal in his annual coal bill, not to speak of the comfort it would 
give hım and his family; but nobody demands it of hum, it 
would give him some trouble to his details and subcon- 
tracts, which ar@ all settled beforehand, and so ke on buld- 
mg and selling houses in the usual routine way or will this 
state of things be altered until the dwellers in houses will take the 
matter in hand, and absolutely refuse to pnt up with builders’ 
ways, or, what is still better, get builders wko t up houses 
in their way, This is done to some extent by building societies, 
but there is as yet too much of the old leaven left in the trade, 
and thé question itself too little understood. 

e 


Consumption in Smelting Operations.—We now come to 
the ‘third bianch of consumption, the smelting or metal- 
Imgical furnace, which consumes about 40,000,000 of the 120 

ons of the fuel produced. Here also is great room for 
improvement, the actual fuel consumed in heating a ton’ of 
iron up to the welding point or of melting a ton of steel 1s more 
1m excess of the theoretical quantity required for these purposes 
than is the case with regaid to the piodnchon of steam power 
and to domestic consumption, Taking the specific heat of iron 
at ‘114 and the welding heat at 2,700° F. ıt would require 
2,700 X "144—307 heat units to heat 1 1b. of iom A of 
Pulp carbon developes 14,500 heat units, a of common 
12,000, and therefore one ton of coal should bring 39 tons of 

iron up to the welding point. In ano re- furnace 
aton of coal heats only 13 ton of won, and therefore produces 
only yyrd part of the maximum theoretical effect. In melting 
one ton of steel in pots 24 tons of coke are consumed, and taking 
the melting pomt of steel at 3,600° F, the specific heat at ‘119 il 
takes ‘119 x 3,600= 428 heat units to melt a pound of steel, and 
taking the cand producing power of common coke also at 12,000 
units, one ton of coke ought to be able to melt 28 tons of steel. 
The Sheffield pot steel melting furnace therefore only utilises 
fih part of the theoretical heat developed in the combuston. 
ere therefore is a very wide maigin fo. improvement, to which 

I have y devoted my attention for many years, and not 
without the attainment of useful results, [have mnce the yeu 


d 
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1846, or very shortly atter the first announcement of the dynam!- | sented of the exist! companies would be sure to carry 
cal theory. devoted my attention to a realisation of some of the | it into efect. I need. aed et 


economic resnits which that theory rendered feasible? I fix 
upon the erator ss the appliance which, without be 
capable of 1ebroducing heat when once ieally consumed, A ex- 
tremely useful for tempan ly storing such heat gs cannot bé im- 
mediately utlsed m o to impart it to the fluid or other 
substance which is rile ie in continuation of the operation of 
h or of gepeiating force. 3 

Without troublingôyou with an cccount of the gradual progress 
of these improvements, I will describe to you shortly the furnace 
which I now employ for melting steel. This consists of a furnace 
bed made of very refracto such as pure silica sand 
and silica or Dina’s brick, under which four regenerators or 
chambers filled with checkerwork of nick me aranged in such 
a manner that a current of combustible gas passes upward 
through one of these regeneratois, while a current of alr 
upwards through the adjoining regenerator, ın order to meet in 
combustion at the entrance into the furnace chamber. The pro- 
ducts of combustion, instead of passing directly to the chimney 
as in an ordinary furnace, direc:ed downwards through the 
two other erators on fir way towards fhe chimney, where 
they part with their heat to the checkerwork in #ich manner that 
the highest degree of heat 1s imparted to the upper layers, and 
that the gaseous products reach the chimney comparatively cool 
{about 300° F.) After on in this way for half-an-hour, 
the currents are 1eversed by means cf suitable revermng valves, 
and the cold air and combustible que now enter the furnace 
chamber, after Raving taken up hegt from the regenerator in the 
reverse order in which it was deposited, reaching the furnace 
therefore nearly at the temperature at which the gases of com- 
bustion left the same.” A great reversion of temperature within 
the chamber is the result, and the two first-rpentioned regenera- 
tors are heated to a higher degree than the latter, It is easy to 
concerve that in that way, heat may be ulated within the 
chamber to an ap tly unlimited extent, and with a minimum 
of chimney i 
Practically the limit is reached at the point where the materials 
composing the chamber begin to melt. Whereas a theoretical 
limit also exists in the fact that combustion ceases at a pomt 
which has been laid St. Clair Deville at 5000° Fah. and 
which has been called by him the point of dissociation. At this 
point hydrogen might be mixed with oxygen and yet the two 
would not combine, showing that combustion really only takes 
place between the units of temperature of about 500° and 
4,500° Fah. ‘e , 

o return to the regenerative gus-furnace. It is evident that 
there must be economy where, within ordinary limits, any de- 
gree of heat can be obtained, while the products of combustion 
pass in the chimney only 300° hot. Prectically a ton of steel is 
melted in this furnace with 12 cwt. of coal consumed in 
the gas-producer, which latter may be placed at an nable 
distance fiom the furnace, and consists of a brick gia con- 
taining seveial tons of fel in a state of slow disintegration, In 
lage works, a considerable number of these -producers are 
connected by tubes or flues with a number of fiunaces, Col- 
lateral advantages in this system of heating, which 1s now 
extensively used in this and other countnes, are that no smoke 
is produced, and that the works are not encumbered with solid 
fuel and ashes. 

It is a favourite project of mime, which I have not had an 
opportunity yet of camying practically into effect, to place these 
epee at the bottom of coal-pits A shaft would 

ve to ya poran to conduct the gas to the surface, the 
lifting of would be saved, and the gas in its ascent would 
accumulate such an amount of forwaid pressure that it might be 
conducted to a distance of several miles to the works or places 
or consumption. This plan, so far from bemg rous, would 
insure a perfect ventilation of the mune, and would enable us to 
utilise those waste depomts of small coal (amounting on the 
average to 20 per cent.) which ere now left unutilsed within 
the mine. 

Another plan of the future which bas occupied my attention 
is the supply of towns with heating gas for domestic and manu- 
factunng purposes. In the year 1863 a company was formed, 
with the concanence of the corporation of Birmingham, to 
provide such a supply in that town at the rate of Gd. per 1,000 
cubic feet: but the Pall necessary for that purpose was thrown 
out in the Committee of the House of Lords because thar Lord- 
sbips thought that if this was as good a rlan as ıt was repie- 


, 


say that the existing companies 

have not cared it into effect, having been constituted for 

other object, and that the realisation of tht plan itself has 
Feen indefinitely postponed. 

Coal Question. Hayne now passed in review the principal 
appheations of fuel, with a view chiefly to draw the distinc- 
tion between our actual consumption and tho consumption 
that would result if our’most approved practice was made genc- 
ral; and haying, moreover, endeavoured to prove to you which 
are the ultimate limits of consumption which are absolutely fixed 
by theqy, but which we shall never be able to realise completely, 
I will now apply my reasoning to the coal question of the day. 

In looking into the ‘‘Report of the Se'ect Committee ap- 
pointed to Inquire into the Causes of the present Dearness of 

Coal,” we find that in 1872 no less than 123,000,000 tons of coal 
were got up from the mines of land and Wales, notwith- 
standing famine prices gnd the. colliers’ strikes, In 1862 the 
total getting of coal amounted to only 83,500,000, showing a 
yearly average increase of consumption of 4,000,000 tons, If 
this progressive increase continues, our consumption will have 
reached, thirty years hence, the starling figue of 250,000,000 
tons per annum, which would probably result in an increase of 

rice very much In excess of limits yet reached, In estimating 
list seara iricreas of pilce, which bane appearance of beng 
permanent, at 8s, per ton all round, aol alter deducting the 
13,000,000 tons which were exported abroad, we find that the 
British consumer had to pay 44,000,000. more than the market 
value of former years for his supply of coal—a sufficient sum, 
one would think, to make him look dàrnestly into the question 
of ‘* waste of fuel,” which, as I shall presently be able to show, 
is very great indeed. The Select Commuttee Phe quoted aums 
up its Saag te following expremion :—'' The general con- 

usion to be drawn from the whole evidence is, that though the 
roduction of coal increased in 1872 in a smaller raho than it 
increased in the years immediately preceding, yet if an ade- 
quate supply of labour can be obtained, the increase of produc- 
tion will shortly keep pace with that of the last few years” 

‘This is surely a very insuficient conclusion to be arrived at by 
a Select Parliamentary Committee after a long and expensive in- 
quiry, and the worst of it is, that it stands in direct contradiction 
with the table given in the same report, which shows 
that the progressive merease of production has been fully mun- 
tained d the last twe years, having amountedeto 5,820,000 
for 1871, 5,7£7,000 for 1872 ; whereas the aremge increase 
during the last ten years has only been 4,000,000 tons, Itis to be 
hoped that Parliament will not rest satisfied with such a negntive 
result, but will imsut to know what &n be done to re-establish 
a proper balance between demand and supply of coal in prerent- 
ing its conversion into smoke or other gjually hurtful or useless 
forms of 

In taking the 165 millon tons of coal consumed in this country 
last for our basis, I estimate that, if we could make up our 

to consume our coal in a careful and judicious manner, 
according to our present lights, we shoufld be able to reduce that 
consumption by 50 million tons, ‘The realisation of such an 
economy would gertamly involve very conndérable diture 
of capital, and mugt be n Work of time, but what I contend 
1s that our progress in effecting economy ought to be accelerated 
in order to establish a belance between the present production 
and the ever-increasing demand for theeffects of heat, 

In looking through the statistical returns of the progressive 
increase of population, of steam power employed, and of produc- 
tion of iron aad steel, &e, I that our necesmties increase at 
a rate of not less than 10 per cent. per annum, whereas our coal 
consumption increases only at the rate of 4 per cent, showing 
that the balance of 6 per cent. is met by what may be called our 
“intellectual p. ” Now the enormous margu 
for improvement before us, I contend that we should not rest 
satisfied with thiy rate of intellectual progress, which involves 
an annual deficit of 4,000,000 tons to be met by increased coal 
consumption, but that we should bring our intellectual progress 
up to the rate of our industnal progiess, by which means wo 
should make the coal prodaction nearly a constant quantity for 
several generations to come; by which tıme our successors may 
be expected to have effecied another great step in advance towards 
the theoretical limit of effect, which, as we have seen, lays so far 
above any actual result which we have as yet aitaned to, that an 
annual consumption of 10 million tons would more than the 
equivalent of the heat energy which we y consume, 
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Solar Hert] have endeavoured to show, in the 
this lecture, that all available energy upon the earth, excepting the 
tidal weve, 1s derived from the sun, and that the amount of heat 
radiated year by year, could be measured by the evaporntion 
of a layer of water 14 ft. thick, spread over the entre surface, 
which again would be 1 ted by the combustion of a layer 
of coal, covering our entire globe, 1 ft. m thickness, The amount 
of heat radiated away from the sun woalll be represented by the 
annual combustion of a thickness of coal 17 miles thick, coven 
its entire surface, and rt has been a source of wonderment 
natural philosophers how so prodigious an amount of heat, could 
be given off year after year without any appreciablo dimmution 
of the sun’s heat having become observable. 

“Recent researches with the pe, chiefy by Norman 
Lockyer, have thrown much light upon this question. It is 
now clealy made out that the sm consists near the suface, 
if not throughout its mass, of gaseous plementary bodies, and 
in n gient measure of hydiagen ges, which cannot combine with 
the oxygen present, owing to great elevation of temperature (due 
to the onginal gieat compression) which has been estimated at 
from 20,000° to 22,000° Fah This chemically inert and com- 
peratrvely dark mass of the sun is surrounded by the photo- 
sphere where the gascous constituents of the sun rush into com- 
bustlon, owing to ieduction of@temperatnie im consequence of 
then expansion and of radiation of heat into space; this photo- 
sphere is samounded in its turn by the chromosphere, consisting 
of the products of combustion, which, after beang cooled down 
through further loss of heat by radiation, smk back, owing to 
their acquired density, towards the eentre of the sun, where they 
become again intensely heated through compiession and are dis- 
sociated or split up into thelr elements at the expense of 
internal solar heat. Great convulsions are thus contmually pio- 
duced upon the solar surface, resulting frequently in explosive 
actions of extiaordinary magmitude, when masses of -li fie 
are pojected a thousand milesor more upward, piving to 
the phenomena of sun-spots and of the corona w 1 visible 
during the total eclipses of the sun The sun may therefore 
be looked upon in the light of a gigantc gas-fmnace, in which 
the same materials of combustion are used over and over apain. 

It would be imposmble for me at this late hour to enter deeper 
upon speculations regarding the ‘regeneration of the sun’s heat 
upon its surface,” which question is replete with scientific and 
also practical gnterest, because Nature ys our safest teacher, and 
Th comprehending the great works of our Creator we shall learn 
how to utilise to the best advantage those stores of potential 
energy in the shape of coal which have providentially been 
placed at our disposal. hg 





COALS AND COAL PLANTS* 


e 
PROF. WILLIAMSON said that his distinguished friend, 
their president, had spoken the truth to a certain 
extent; but at the seme time there in what he 
had said a slight measure ef what a particular school would 
call the sw, lo gfaisi, He believed that ifa balance of 
` acconnt could be struck between them it woui be found that 
he (the lecturer) was enormonsly the gainer ffom the fact that 
he enjoyed the sanie name as the premdent As fer as he 
could arrange the balancgit was this-—that thelr prendent was 
debtor one dinner which he (the lecturer) always contended his 
friend had got because he had received a card of invitation which 
did not belong to him—while, on the other hand, there was an 
item of credit to the extent of all the learning the piesident dis- 
played at every mi of the Britsh Association, but for 
which, at least in the North of England, he (Prof. W. C 
See was usually credited. Under these circumstances 


he thought it would be seen that instead of his being the loser 
he was in reality an enormous er. 
`~ He remembered a di filend of his, a member of the 


House of Commons, tellmg him that whenever an Individual 
Tose in that house to < on a subject on which he was known 
to have written a book, the house speedily became emptied, 
because the members wee alarmed at the idea of a speech from 
a men who had an inveterate hob He presumed, however, 
that he stood there that night simply because he had a hobby ; 
bat he would promise not to ride it too far or inflict it too long 
upon his audience. Furthermore when he remembered how short 
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had addressed a Bradford 
anflience dh the subject of coal, he was hat appalled at 
his own boldness in having ventyred to deal a similar 
mangi the present ee Pu luckily a Gees 
not d still, ang altho so short e since 
Prof, Huxley na delivered the eatae elered to, there was 
much now to be said on the subject which could not have been 
said then. Still, with the magnificent address of Prof. Huxley 
within reach, it would not be necessary to the auditory 
long on the general theories which were now so widely accepted 
wie reference to the ongin of coal. 
* Prof Phillips. in his address to the cal Section on the 
previous morning, had reminded them how short a time it was— 
the period beng within his own life-time—aince the vegetable 
origin of cosl was broadly and openly disputed. Jt would, how- 
ever, be difficult now to find any one at all enlightened on the 
subject who would venture to dispute thet the origin of coal was 
le. In the same way another hypothesis—-known by the 
utle of the drift th sigs onse Ged Tety penen] accooted, 
Men who admitted the conclusion that coal had once been a 
mass of vegetable Rie differed as to the method by which that 
table mass bad found ıts way into its present pomtion. The 
majority of the older geologists believed that coal had been 
conveyed into those tons by water—that large qnantities 
of vegetable material been t down rivers like 
the Misslenppl or the Ganges, that vegetable rafts, as they 
might be terme, had accumulated in the estuaries and the 
ocean, and that when they had become thoroughly? water-logged, 
tier had sunk to the bottom and formed accumulations of 
table elements sufficient to constitute the existing coal- 
Thanks to the labours of « series of indefatigable workers like 
the late Mr. Bo Mr. Binney, Sir Wm. and others, 
we now had a clearerand much more probable conception as to 
what coal onginally 

Tt mast be underste that although the earth was popularly 
regaided as the type of everything that was stable and immovable, 
this was a very erroneous idea ; for old mother earth was about 
one of the most fickle and inconstant of all the jades with which 
men had deal, She was never still, It ha eg that at the 
present day there were certain regions, such as the volcanic 
regions, which were always moving upwards, like the more 
aspiing of the youths of Bradford, while there were others, such 
as the coral regions, which were steadily going downward, like 
those less fortunate youths who did not succeed m tha race of 
life. So it had Ween in the olden time. Thegcoel beds ap- 
peared to have accumulated in the latter class of areas—the 
areas of depression. hicel areas in which the earth had 
atendency to sink below the level of the ocean. Upon such 
areas mud and silt had accumulated until the depost thus formed 
had reached the level of the water, and then came what would 
appeer to have been highly necessary as a preliminary to the 
growth Of the coal haria], namely, a bed of blue mud, It 
was not known why that blue mud wi there or whence it 
came, but it was as certain as that garden plants reqnired 
favourable souls for their development, that whatever its canse 
the blue mud was the soil which seemed to have been preferred 
by nl great majority of the plants constituting the forests of the 
car CTOUS era, it the minute spores or seeds of the vege- 
tables which afterwards became coal, germmated and struck 
root, until eventually the muddy soil became converted into a 
magnificent and almost tropical forest. Asgtho forest grew tho 
spores fell from the trees, the half-dead leaves and deca 
branches also dropped, and by-and-by the stems themselves 
gave way, and thn» was accumulated an immense amount of 
vege(pble matter, This, in the progress of time, sank below 
the water level, and more mud being depomted on the top of the 
coal, the new formation in tum underwent the same processes as 
its predecessois, until at length a new forest was formed to share 
the same fate as that which had gone before it. The process 
was repeated again and again, until at length we bad an accumu- 
lation of materials, mixtures of the various substances he had 

ken of, alternating with beds of coal, until we had a vertical 
esa of rock varying from three, four, or five, to as much 
as eight or ten thousand feet. 

But while these general truths were accepted with little or no 
leservation, there were one or two points contained m Prof. 
Huxley’s lecture upon which he would yenture for a moment to 
dwell, In that lecture he properly laid stress upon certain 
minute bodies that were found in the interior of coal. 


[The lecturer here pointed to 2 diagram representing a vertical 


d 


Sept. 25, 1873] 


* NATURE ' 


447 





section of coal, and he also exhibited various pleces of coal, one 
of which he held\in the position it occupied in thê coal 
Another diagram, ho safd, represented a quantity of black coaly 
matter ananged in layers, and embedded in this matter, were 
some small bodies whieh, had been flattened ky the pressure of 
the ig and by the lod ae ee between fie coal. ] 
Prof. Huxley spoke of these bodies under the name of sporangia, 
or spore cases. e Naw, he (Prof Wuliamson) had'come to the 
conclusion that they were all spores of two classes—the larger 
ones called macro-tpores, and the smeller ones micro-spores. 


A. large number of the plants, if not all, found in the coal-, 


measures belo to the cryptogamic plants, in which was 
found no at seeds or flowers. The reprodactive bodies 
that took the place of seeds were little bud-like structures, to 
which the name of spores was given. In a certam class of those 
plants, the clab-moases, for instance, were two kinds of these 
spores, The sporangia of club moses and similar plants never 
became detached from thew parent stem. They burst and hbe- 
rated multitudes of contained spores, which were objects like those 
+o abundant in many coala But these did not play so im- 
portant a in the formetion of coal as Prof. Huxley supposed. 
On exam these objects it was found fhat each of the 
jitle rounded discs exhibited three ifdges that radiated in a 
triangular manner from a common centre These discs were 
origi masses of protoplasm, logea within a mother-ceil 
Byand-by each of these masses broke up into three or four 
parts; and it vas found that to accommodate ome another in the 
ioterlor of their circular chambar, they sag! pressed one 
noother. To illustrate the mutual compression, Prof. Wiliam- 
son produced a turnip, which he had cut mto four parts, that 
corresponded exactly, he said, in their arrangement with the 
arrangement of the four spores in the Injenor of the mother 
cell. 

Then Prof Huxley held that coal congsted of two elemeits 
Prof. Williamson, exhibiting aguin a piece of coal said the dirty 
blackening surface was n thin layer of little fragments of woody 
structures, vegetable tissues of various kinds, known by the 
name of mineral charcoal. ial la sis mineral charcoal 
were exceedingly numerous. E ey, iene ng the 
a a significance of these little spore-lke bodies, 
thought that mineral charcoal formed only a poition, and a 
Hmited potion, while the great bulk of black coaly matter was 
really a mass of carbon derved from seem altered spores 
He ht that on this pomt they would be pbliged somewhat 
to differ 


m Prof Huxley. 
The bed which had been most widely quoted as containing 
most beautiful spores was found in the ct of Bradford. 
everything decayed, and. Bradford was by an exceedmgly im- 
probable combination of circumstances to pass out of memory, it 
syould be remembered in scientific history as the locality in which 
the “better bed” was found. The t he held m his 
hand was a fagment of the better bed. On examining it for a 
moment eae i glass he saw that it wes a solid 
mass of charcoal, yet the mi revealed in it no 
trace whatever of organic structure. Therefore, while Prof. 
Huxley divided coal into two elements—mineral charcoal and 
coal per, mecludmg in the latter term altered spores—he 
say that coal consisted of three elements—mineral char- 
coal, black coal derived from mmeral charcoal, and spores. 

This outline of the history of coal led them to the independent 
conclusion that two ements were mingled in coal ; the vegetable 
debris, or broken up fragments of the plants of the ca: bonsferous 

were intermingled with the spores to which Prof 
uxley had so properly called attention, Tock to deal 
further with the plants of which coal was formed, the lecturertook 
occasion to acknowl with thanks the loan of certain valuable 
s ens to illustrate hi bene the Bridio Museum, 
ne of these specimens was a most rare and valuable specimen 
which he meld be glad to take away with him to Owens 
College, if he had the chance; but he was afraid the Bradford 
people weie too Conservative to stand that. 

After gring a number of botanical and other details with 
ieguid to the plants of which coal was formed, he said our 
knowl of this subject resolved itself into two divisions, viz, 
that of the outward forms of plants and that of ther mward 
organisation. _ These two lines of iry did not always run 

allel, and the one great object of recent reseaich had 


to make them do so. Specimens throwing lebt on 
the subject had been found at Arran, Burntsland, Oldham, 
Autun in France, and elsewhere, and upon these a host 


af ebeeivers bad been and still were working.. It had long been 








known bat most, if not all, the coal plants belonged to two 
classes, known as the Cryptogamia, or flowerless plants, and 
the gymnospermous ex 1epresented by the pines and firs, 
All recent mquiries added fresh strength to this couclusion One 
of the most important of these groups was that of the Equiseta 
or horse toils, and which were represented in the coal by the 
Calamutes. The Jong pean stems, with their transverse 
joints and longitudinal grooves, weie shown to be casts of mud or 
sand, occupyihg the hollows in the piths of the living plants. 
Each of these pyhs was sutrounded by a thick zone of wood, 
which,again was invested by an equally thick layer of bark. 
Specimens were shown im which, th the pith was only an 
inch in diameter, the wood and bark combined formed a cylinder 
4 inches thick, grving a circumference of at least 27 inches to 
the living stem, But there exist examples of the pith casts 
alone, which are between 2 and 3 feet in diameter. It wos 
evident, therefore, he cogcladed, that the Calamites became trae 
forest trees, very different from their living representatives -the 
horse tails of our ponds and marshes. 

After describing the organisation of these plants, the Professor 
proceeded to describe the Lycopods of the coal memsures as 
represented by the Lepldodendra, Sigillarire, and a host of other 
well-known planta, The ling L copodi, whether seen at home 
or in tropical forests, are cease her ceous plants, but in the 
carboniferous they became lofty forest trees, 100 fect high, 
and ten or twelve feet im circumference. To enable such lofty 
stems, with their dense mass of serial branches and foliage, to 
obtain nutition, an organisation was given to them approach- 
ing more nearly to that of eur living’ forest trees than to that 
ees recent cryptogams. A succession of woody layers was 
ad to the exterior of those previously existing; so that as 
the pldħt rose into the air the stem became mance by these 
successive additions to the vascular tissue. As this p ad- 

y 


vanced it was accompanied by other producing large 
central pith, and two mdependent ean eae immediat 

ernie he pith, and the relations of these various parts to 
the roots, and leaves, as well as to the nutrition of the plants, 


| was pointed out. The fruts of these Lycopods were then 


examined. The existence of two classes of spores corresponding 


an fonctions toghe stamens and pistis of flowering plants, was 


dwelt upon, and one of these classes (the maciospores) was 
shown to be so similar to the small objects found in coal, as to 
leave no doubt that thoseeobjects were denved frem the lepido- 
dendroid and sigillarinn trees which constituted the large portion 
of the forest vegetation. 

Certain plants ‘known as terophyllites were neat 
examined. ferns wero also reviewed, and shown to be os 
remarkable for the absence of erogenous growth from their 
stems as the Calamites and Lycopods were for its conspicuous 
presence. The structure of some stems sup to represent 
palms was shownfto be that of a fern, there no true evi- 
dence that existed in that age. The plants known as 
coniferous p w, allied to pines and fis, were described, ard 
ther pebular fiutts, so common at Peel, in Lancashne, were 
explained, and some plants of unknown affinities, but beantiful 
organisation, were refi to. The physidlogical differences 
between these extinct fe and other plants especially in their 
marvellous gvan-caogenous organisation, was pointed out, and 
the lecturer concluded by showing how unvarying must have 
been the green hue of the carbonifefous forests, owmg to the 
entire absence from them of all the gay colours of the flowering 
plants which form so conspicuous a fearare in the modern land- 
scape, ly in the temperate and colder regions, The an- 
uquity of the mummy, be added, was as nothing compared with 
the countless ages that had rolled by mnce these plants hved, and 
yet they must not forget that every one of those plants, living in 
ages so incalculably remote, had a history, an individuality as 
distinct and definite as our own. They would probably be 
inclined to ask thé qtestion, When did all these things take 
place? Echo answered, When? 








THE BRITISH ASSOCIATION 


TFE Bradford Meeting has been on the whole a 
good one; though there have been no sahent dis- 
cussions, the papers read have been all up to a good 
useful average Mr. Ferrers paper on the biain 
was a surprise to many, we believe, and the only ap- 
ies to a genuine sensation was the appearance of 

ptan M RN., in the Geographical Section 


+ 


- tion of the Tides was 


‘patriotically proposed that Prof. 
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on Saturday, he having arrived only the previousyday at 
Dundee in the 4rriic, along with the Polaris men! 
of the Bradfordians has been 
magnificent, but the charges, every one admits, have 
been simply monstrous. We quite with the re- 
marks e in the last nuinber of the Pharmaceutical 
iiiki on this subject, and do not think that hotel- 
eepers by so recklessly mcreasing tisis ordinary changes 





The pnvate hospitali 
hotel 


~ do themselves or their town any good. We hope that 


in future the authorities of towns visited by the British 
Associatiqn will devise some means of counteracting,such 


iprorretnyi as they no doubt tend to diminish the 
number of visitors. The number of tickets of all classes 


ismed this year is not much above 1,800, being several 
hundreds under that of last ry no doubt the relative 
ane an of Brighton and radford will partly account 
or this, r 

The soirée in St. George’s Hall last Thursday was bd id 
success ; indeed all the ements for the meeting have 
been satisfactory. The public lectures, by Profs. W. C. 
Williamson, Clerk-Maxwell, and Dr. Siemens were well 
oa a the proportion of the working-classes pre- 
sent at the lecture on Fuel, which wes specially intended 
for their benefit, was small. Indeed, many are of 


$ very 
opition that this lecture should be abolished, seeing that 


so few 

ture sHould 
during the meeting, 
as at the School of 


yple take advantage of it, and that a lec- 
given ewery night, or three or four times 
to working-men who are registered, 
Mines, in order to secure that the 


night sort of people gain admission. ° 
This year the Association gave another lesson to 
Government. Last year, it may be remembered, the ques~ 


iven up by the Association ; this 
yeat they have done the same to the Rainfall question, 
as being a work which it isthe interest of the nation to see 
apne e hope the nation will seè that it is attended to 
e quarter. 

On Ger Prof. Smith proposed Dr, Tyndall as pre- 
sident of next year’s meeting ; and it was somewhat of a 
surprise to post present when he Mayor of Belfast 

drews of that city 

Irelan 


- should preside over a meeting to be held in 
` Prof. Andrews had been first suggested by the Council, 


and his friends were condilted, but it was found that the 
state of -hig health rendered it unadvisable to press the 


. Bonouf upon him: . 


‘ 1875; there is. a'tacit understandi 


* sented to 


‘Belfast isthe place-of meeting next year, and Bristol, 
it has been settled, will’be visited by the Assotiation in 
that Glasgow will 
be the’ rendezvous fore 1876, the Lord Provost sand a 
strong deputation peig present on Monday to earnestly 
uge the claims of that poranl place 

-The Ri of the Council for year go 2-3 was pre- 

e General Committee at Bradiord on Wednes- 
day, 17th September. -The Council have had under their 
consideration the three* Resolutions which were referred 


-to them by the General Committee 8t Brighton. The 


first Resolution was— That the Council be requested to 


‘take such steps as they deem desirable to induce the 


_vatory as woul 


Colonial Office to afford sufficient aid to the Observatory 
at Mauritius to enable an investigation of the cyclones 


.in the Indian Ocean to be carried on there, 


In accordance with this Resolution, a correspondence 
took place between Dr. Carpenter, the President of the 


. Association, and the Right Honourable the Earl of 


Kimberley, Secretary of State for the Colonies. , 

In co ce of this correspondence, the Council 
requested the President to urge upon the Lords Com- 
missioners of Her Majesty’s Treasury the desirability of 
affording such Lagan aid to the Mauritius Obser- 

enable the Durector to continue his 
observations on the periodicity of the cyclones; and an 
intimation has been received from Her Majesty’s Govern- 
ment that ar inguiry into the condition, size, and cost of 


me 
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the establishment of the Mauritius is now being con- 
i iy by g@ Special Commission from Epgland, pending - 
which inquiry no increase of expenditure {ipon the Obser- 
Paor can Ree A AA that when the*results of 
s ifquiry s made known, the Secretary of State 
for the Colonies Will direct the attedition of the Governor 
to the subject. 
The second Resolution referred to Botanical estab- 
lishment at Kew, but happily the Coun ve not deemed 
dt necessary to take any action upon this Resolution. 
e Third Resolution :—*That the Council be requested 
to take such steps as they may deem desirable to urge 
upon the Indian Government the preparation of a Pho- 
tohelogaph and other instruments for solar obsérvation, 
with the view of assisting in the observation of the Transit 
of Venus in 1874) and for the continuation of solar obser- 
vations in India, 
a foes raiser str with his Grace the Duke 
of Argy. e Secretary of State fog India, upon the sub- 
ject, with the resuft explained in w following letter _ 


: “India Office, February 28, 1873. 
“Sir, — With reference to my letter of the 13th of December 
last, ve to an observation in India of the Transit of the 

Venus in December 1874, I am directed to state, for ‘the 
mformation of tle Council o 





agd any further outlay that may be requisite for the adaptation of 
such instruments as may be now India available for the 
of the proposed observation. 


‘The Duke of Argyll in Council has been led to sanction 
thus much of the scheme proposed by Lieut. Colonel Tennant, 
in consequence of the recommendation submitted by the Astro- 
nomer Royal in favour of the use of phot hy for an observation 
of the transit at some place in Norther Tale : 

“Tam, Sir, Your obedient Servant, 
° (Signed) ~~ Herman Merivale," 
“Willam B. Carpenter, Esq., British Association.” 


A Committee was appointed at Exeter n Toon the 
Laws Regulating the Flow and Action of -Water holding 
Solid Matter in Suspension, with authority t represent 
to the Givernment the desirability of: undertaking Ex- 
periments bearing on the subject. The Committee pre- 
sented a Memorial to the Taian Government, who have 
recently intimated their Intention of advancing a sum of 
2,000. to edable Mr. in to carry on experiments, 

The Council have added the following list of names of 
gentlemen present at the last meeting of the Association to 

e list of orpine Merhbers: M. C. Bergeron, 
Lausanne ; Prof. E. ebois, Paris ; Prof. G. Devalque, 
Liège; M. W. De Fonvielle, Paris; Prof. Paul Gervais, 
Paris ; Prof. James Hall, Albany, New York; Mr. J. E. 
Hil Coast Survey, Washington; M. George Lemoin 
Parig; Prof. Victor von Richter, St. Petersburg ; 

Carl Semper, Wurtzburg ; Prof. A. Wurtz, Paris. . 
We now on at once to the Sectional work, de- 
laying a ce to the Scientific grants made this. 

year, and the concluding business till next week. 


SECTION A, 


OPENING ADDRESS BY THE PRESIDENT, Pror, Henry 
J. S. Sure, M.A., LLD, FRS. 


For several years past it has been the custom. for the president 
of this section, as af the other sections of the Assocution, to 


its with a brief address, T am not wi 
a aa ee the preredent set r a 
cessors, although I feel that the task presents Dacullée 


diffi, 


a 
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culties to one who is by profession a pure mathematician, and 
who, in other branches of science, can only aspire to be regarded 
asan amateur, kg 


Bat, although I (fus contess myself a, specialist, ada 
spect tay be mid of a marrow Ud, Ts noten in® 

ow remar. i now to, e to ind m 
a PROPOR IENNE 7. 
I am well aware that we are certain, in this section, to have a 
sufficient number of communications, which of necessity assume 
a special end even abstruse character, and which, whatever 
pains may be takento give them clearness, and however valuable 
may be the results to which they lead, are 
tremely difficult to follow, not only for 
but even for men of science whose 
specially, and recently, directed to the subject under dis- 
cussion. I should think it, therefore, almost unfsir to the 
section, if at the very commencement of its proceedings I 
were to attempt to direct its attention m any usive manner 
to the subject which, I confess, if I were left to myself, I should 


most naturally have choseen—the history of the advances that 
have been made during last ten or years in mathe- 
matical science, therefore, of ad¥enturing myself on 

Ty recommend to 


this difficult course, which, however, I strong 
ee of mine lest than 
though at risk of repeating 
others before me, to offer some 
have a more equal interest for all those who teke part in the 
proceedings of section, and which appen» to me at the 
present time to be more than of the notice of 
those who desire to promote the growth of the scientific spint in 


this country. I intend, therefore, while confining myself ss 
strictly as I can to the range of subjects belonging to this section, 
to point out one or two, among many, Pie ovaya in which 


sectional meetings, such as ours, Spee lie at the advance- 
ment of science, 

Wo all know that Section A of the British Association is the 
section of mathematics and physics ; and I dare say that many 
of us hayo often thought how astonishingly vast is the rango of 
subjects which we slur over, rather than sum up, in this bri 

» We include the most abstract speculations of pure 
and we come down to the most concrete of all phe- 
nomena—the most every-day of all experiences. J think I have 
heard in this section a discussion on spaces of fire dimensions, 
and we know that one of onr committees, a committee which 1s of 
long-stan gnd which has done much ul work, reports 
to us y an the Rainfall of the British Thus our wide 
lange covers the mathematics of number and quantity in their moat 
Aisi ach formu; He mathematica of space. of tae OF matter, of 
motion, and of force, the many sciences which we comprehend 
under the name of astronomy, the theories of sound, of light, 
heat, electricity ; and besides the whole physics of our earth, sea, 
and atmosph the theory o! sariigasken the RTA f tides, 
the theory of all the movements of the air, from the ri 
ple that affects the baroffeter up toa cyclone. ike Thay already 
sald, it is impowmble that communications on all these subjects 
should be interesting, or indeed intelligible, to all our members ; 
and, notwi ing the pains taken by the committee and by the 
secretaries to clasify the communications offered tous, and to place 
apon the sme days those oi which tis subjeca are cee 
one another, we cannot doubt that the dis the ma- 
terial which comes before us in this section is a source of serious 
inconvenience to mawy members of the Associaton, Octa- 
sionally, too, the pressure upon our time is very great, and we are 
obliged to hurry over the discussions on communications of great 
importance, the number of papers submitted to us of 
a te arginine“ has Veta B gees bee A 
iM our programme. It again P 
to remedy these admitted evils by dividing the section, or at 
least by resolving it into one or more subsections. But I con» 
fess that I am one of those who have never that this 
pro has not commended itself to the ion, or indeed 
to section itself, I have always felt that by so sub-divi 
ourselves we ahould run the risk of k one or two great ad- 
which we at present possem ; and I will briefly stato 
what, in my ju these advantages aro, 

I do not to undervalus the uss to a scientific man of 
listening to and taking part in discussions on subjects which lie 
m the direction in which his own mind has been 
But l think, nevertheless, that most men who have attended a 


by tils Aeocanony, I oer hat have chiefl 
guined by it, would answer finial Hace tat die here bad 


itles of forming or of 1enewlog those acquaintances or 
in with other scientific men which, to most eee 
in scientific pursuits, are an in le condition of successful 
work ; and in the second place, that while they may have heard but 
little relating to their own Immediate line of inquiry which they 
might not as easily have found in Journals or Transactions else- 
where, they have learned much which might otherwise have 
never come to their knpwledge of what is gomg on in other di~ 
rections of scientific inquiry, and that they have carried away 
many new caneepions Sapa frultfol germs of thought, caught 
perhaps from a turning upon questions apparently very 
remote from the own pursuits, An object just perceptible on 
a distant horizon is sometimes better gested by a careless side- 
ward glance than by straining the sight directly at it; and so 
capricions a git is the inventive faculty of the human mind that 
the clue to the mystery hid beneath some complicated system of 
facts will sometimes elnde the most patient and systematically 
conducted search, and pet will freveal itself all of a sudden upon 
some casual on arming in connection with an apparently 
remote subject. I belleve that the mixed character and wide 
range of our discussions has been most favourable to such happy 
accidents, But even apart from these, if the fusion in this sec- 
tion of so many various branches of human knowledge tends in 
some degree to keep before our minds the essential oneness of 
science, it does us a good servite. There can be no question 
thet the increasing specialisation of the sciences, which appears 
to be inevitable at the t time, does nevertheless constituie 
one source of danger for the future of human 
know. This tion is meyimable, because the further 
the bo of knowledge® are extended in any direction, the 
more laborious and time-absorbing a process does it become to 
travel to the frontier; and thus the mind has neither time nor 


o spare for the of acquainting itself with regions 
that lis far away from the track over which It is forced to travel. 
And yet the disad of excessive i are no less 


specialisation 
evident, becanse in natmal philosophy, as indeed in all things 
on which the mind of man can bé emp a certain wideness 
of view is cwwential to the achievement of any great result, or to 


the disco of anything ‘really new. The twofold caution so 
often given Lord Bacon against over-generalisation on the 
one air! eala oven on the other, is still as 


deserving as eyer of the attention of mankind. But in 
our time, when vague generalittes and empty metaphysics 
have been beaten onee, and we may ye for ever, 
out of the domain of exact science, there can be but 
little doubt on which side the danger of the natural philoso- 
pher at present les. And perhaps jp our section, as at present 


constituted, there is a freer and alr—-we are, perhaps, a 
less inadequate resentation of “that greeter common 
world ” of which Bacon than if we were subdivided - 


into as many parts ag we include—I will not say sclences—but 
ups of sciencds, Perhaps there is something in the very 
versity and multi of the subjects which come before us 
which may serve to remind us of the complexity of the problems 
of sciende, of the diversity and multiplicity of nature. 
On the other hand it is not, as it seems tp me, difficult to 
pee ihe, nalure of Mie upy which mideiict tie diversity of 
es, to a very greet extent, the juxta- 
That unity consists not so 


ing you—-may be excused for cont that the bond of union 
among the p sciences is the ematical spint and the 
mathematical method which pervades them. As has been said 


Of all the great 
section, take that which at first sight is the least within the 
doman of mathematics—J mean meteorology. Yet the part 
which mathematics bears in met increases every year, 
and seems destined to increase. Not only is the of the 
simplest instruments of meteorology essxntlally mathematical, 
but the discussion of the observatlons—upon w. Canny 
bered, depend the hopes which are y entertained 

paras, a a a placer po 
plex of all known phenomena to exact laws—lis a problem which 
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not only belongs wholly to mathematics, but which taxes to the 
utmost the.resoarces of the mathematics which we now 

So intimate is the union between mathematics and physics thet 
probably by far the larger part of the accessions to our mathe- 
matical knowledge have been obtained by the efforts of mathe- 
maticians to solve the problems set to them by experiment, and to 
create “for each succeanve clam of phenomena, a new calculus ora 
new geometry, as the case might be, which might prove not wholly 
inadequate to the subtlety of nature.” Sometimes, indeed, the 
mathematician has been before the physicist, and ıt has happened 
that when some great and new quesuon has occurred to the 
experimentalist or the observer, he has found if the armoury of 
the mathematician the weapons which he has needed ready*made 
to his hand. But, much oftener, the questions proposed by the 
phyncst have transcended the utmost powers of the mathematics 
of the uwa sada frah mathematical creation has Been needed to 
supply the logical instrument regwste to interpret thenew 
Perhaps I may be allowed to mention an example of ge 
these two ways in which mathematical®and physical discovery 
have acted and re-acted on each other. . I purposely choose 
examples which are well known and belong, the one to the 
oldest, the other to the latest times of scientific history. 

The early Greek geometers, considerably before the time of 
Euclid, applied themselves to the study of the various curve 
lines, in which a conical figniq may be cut by a plane—curve 
lines to which they pave the name, never mnce forgotten, 
of comc sechons, It is difficult to imagine that any pro- 
blem ever had more completely the character of n “' problem 
of mere cunomty,” than this problem of the conic sections must 
bavo bad in those earlieretimes. Wot a single natural pheno- 
menon which 1n the state of science at that time could have been 
intelligently observed was likely to require for its explanation a 
knowledge of the nature of these curves. Still leas cgn any 
epplication to the arts have seemed pomlble ; a nation which did 
not even use the arch were not likely to use the ellipse in any 
work of construchon, The difficnlnes of the mauiry, the 
pleasure of-prappling with the unknown, the love af abetract 
truth, can alone have furnished the charm which attracted some 
of the most powerful minds in antiguity to this esearch. If 
Euchd and Apollonias had been old by any of their contem- 
poraries that they were givmg a wholly wrong direction to their 
energies, and that instead of dealing with the problems pre- 
sented to them by nature were applying their minds to in- 
quine which not only were of no but which never could 
come to be of any use, I do not know what answer they could 
have given which might not now be given with equal, or even 
with greater justice, to the similar reproaches which it is 
not uncommon to addres to those mathematicians of our 
own day who study quentics of #-Indeterminates, curves of 
the wth order, and (tt may be) spaces of g-<dimensions, And 
not only so, but for pretty nearly two thousand years, the expe- 
rience of mankind would have justified the objection : for there 
is no record that durtng that long period which intervened 
between the first invention of the comic sections and the time of 
Galıleo and Kepler, the knowledge of these by 
geometers wasof the slightest use to natural science. And yet, 
when the funem af time was come, these seeds of knowledge, 
that had waited so long, bore splesdid fruit fh the discoveries 
of Kepla. If we may use the great nanfes of Kepler and 
Newton to mguify stages in the progress of human discovery, it 
1s not too much to say thet without the treatises of the Greek 
geometers on the conic sections there have been no Kepler, 
without Kepler no Newton, and without Newton no science in 
our modern sense of the term, or at least no such conception of 
nature as now lies at the bans of all our science, of nature as 
subyect in its smallest as well ax in its phenomena, 
to exact quantitative relations, and to definite numerical laws. 

This is an old story; bat it has always seemed to me to 
convey a Jesson, occasionally needed even in our own time, 
against a species of sci utilitarianism which urges the 
scienhfic man to devote himself to the less abstract parts of 
science, as being-more likely to bear immediate frolt in the 
augmentation of our knowledge of the world without. I admit, 
however, that the ultimate fortune of the Greek geo- 
meters can hardly be expected by all the abstract ons 
which, in the form of mathematical memoirs, the Tran- 
sactions of the learned societies ; and I would venture to add 
that, on the part of the mathematician there is room for the exer- 
cise of good sense, and, I would almost say, of a kmd of tact, 
in the selection of those branches of mathematical Inqury which 


varol, 
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are likely to be conducive to the advancement of his own or any 
other science: , 
togmy second example, of which I treat very briefly. 
course of the present year a on electricity has 
been ublished by Prof Maxwell, giving a complete account of 
the màthematical theory of that science, as we owe it to the 
labours of a long series of distingui men, beginning with 
Coulomb and ‘ending with contemporaries of our own, in- 
cluding Prof. Maxwell himself. No. mathematician can turn 
over the peges of these volumes withouleverf speedily con- 
vincin himiself” tiit. they Contain. tho, frst” outlines (4nd 
someting more than the first outlines) of a theory whi 
has already added largely to the methods and resources of pure 
mathematics, amd which may one dey render to that abstract 
science services no lems than those which it owes to astronomy. 
For electricity now, like astronomy of old, has placed before 
the mathematician an entirely new set of questions, requiring the 
creation of entirely new methods for their solution, mhlle the great 
practical importance of telegraphy has enabled the m of 
electrical measurement to be rapidly perfected to an extent which 
Tenders their accuracy comparable to that of astronomical observa- 
tlons, and thus makes it possible to bri: the most abstract deduc- 
tions of theory moment tothe test offact. It must be con- 
aidered fortunate for the mathematicians that such a vast field of 
research in the application of mathematics to physical inquiries 
should be thrown open to them, at the very time when the scien- 
tific interest in the old mathematical aironony has for tho 


moment fl and when the very name of ph astronomy, 
so long biae be to the mathematical develo : 








ment of the 


theory of gra appears*hkely to be over to that 
wonderful series of discovenes which have already ht us so 
much concerning the phymeal constitution of the heavenly bodies 


themselves 

Having now statefl, from the point of view of a mathematician, 
the reasons which appear to mo to justify the existence of so 
composite an instiration as Section A, and the pposes Sa which 
that very compositeness sometimes brings to those who attend 
ite meetings, I wish to refer very briefly to certain definite ser- 
vices which this section has rendered and may yet render to 
Science. The improvement and extension of saentfic educa- 
tlon is to many of us one of the most t quéstions of the 
day ; and the Bntlsh Association has y exerted itself more 
than once to press the question on the public attention. Perhaps 
the time has arrived when some further efforts of the same kind 
may be desirable. Without a nghtly organised scientific edn- 
caton we cannotdope to maintain our supply of scientific men ; 
mnce the in ing complexity and difficulty of $cience renders 
1t more and more difficult for’ ieee men, by mere power of 
genius, to force ther way to the front. Every improvement, 
therefore, which tends to render scientific knowl more acces- 
mble to the learner, is a real step towards the advancement of 
science, because it tends to increase the number of well quali- 
fied workers in science, 

For some past this section has ay a committee te 
aid in the im of cal in this country. 
Tho report of this committee will be laid before the section in 
due coure; and without anticipating any discussion that may 
arise on that report, I think I may may that it will show that we 
have advanced at least one step in the direction of en important 
and long-needed reform. The actlon of this section led to the 
formation of an Assocation for the improvement of geometrical 

ing, and the members of that Association have now com- 





pleted the first part of thar work. Thef seem to me, and to 
other judges much more competent than myself, to have been 
guid asound judgment in the execution of their dificult 


b 
fay ane to have held, not unsuccessfully, a middle course be- 
tweth the views of the conservatives who would uphold the 
absolute monarchy of Euchd, or, more properly, af Euclid as 
edited by Simeon, and the radicals who would di e him alto- 
gether. One thing at least they have not forgotten, that geome- 
try is nothing if it be not rigorous, end that the whole educa- 
tonal value of the study is lost, if strictness of demonstration be 
tnfled with. The methods of Euclid are, by almost universal 





Corset Abie ror ek poni of . Of this perfect 
ngorousness his e of parallels, his doctrine df propor: 
tion, are perhaps tho most examples. That d’s 


treatment of the doctnne of m an example of perfect 
rigorowmess, is an assertion which. sounds almost paradoxical, 
but which I, nevertheless, believe to be true, Euclid bas based 
his theory on an axiom, (in the Greek text it is one of the postu- 
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lates, but the difference for our purpose is immaterial) which, it 
may be safely zaid, no unpreyadiced mind has ever accepted as 
rident. And unaxiomatic axiom Euclid hasgchosen to 
state, without wrap it up or di ing it,—not, for exam 1b, 
in the plausible form m which it been stated by Playfan, 
but in its crudest shape, as if to wam his reader that a t 
aaminpnon Was being nhas. This perfect hon@sty of logic, this 
1efusal to varnish over a weak pomt, has had its 3 for it 
is one of the tnumphs of modern metry to have shown that 
the eleventh axi$m 1930 far from an axiom, in the sense 
which we usually attach to the word, that we cannot at this 
moment be sure whether it is absolutely and rigorously true, or 
whether ıt is only a very close approximation to the truth. Two 
of those whose labours have thrown much light on this difficult 
theory are at present at this meeting—Prof. Cayley, and a distn- 
German mathematiclan, Dr. Felix Klem; and I am sure of 
adherence when I say thet the aes and innght of the 
old geometer are only put in a clearer light, by the success which 
has attended the attempt to construct a system of geometry, con- 
sistent with itself, and not contradicted by expenence, upon the 
assumption of the falsehood of Euchd’s eleventh axiom. 

Again, the doctrine of @ropoution, as lade down m the fifth 
book of Euclid, is, probably, atil unsurpassed ag a masterpiece 
of exact reasoning ; although the cumbrousness of the forms of 
expression which were adopted in the old geometry has led to 
the total exclusion of this part of the elements from the ordi- 
nary course of geometrical education. A zealous defender of 
Euclid might add with truth that the gap thus created in the 
elementary teaching of mathematics has never Been adequately 
supplied. ` 

But after all has been sald that can be sald in praise of Euclid, 
the fact remains that the form in which the work 1s com 
renders it unsuitable for the earlier stages of education. cid 
wrote for men ; whereas his work has been®used for children, 
and it is surely no disparagement to the great geometer to sup- 
pose that after more than 2,000 years the exfenencet of generations 
of teachers can sugpest changes which may make his Elements, 
I will not say more perfect as a plece of geometry, but more 
easy for very young minds to follow. The difficulty of a book 
or subject us indeed not in itself a fatal objection to its use in 
education, forto learn how to overcome difficulties is one great 
part of education: Geometry is hard, just os Greek is hard, and 
one reason why Geometry and Greek are such excellent educa- 
tional ee fint they eie hard. But in a world 
in which there is so much to learn, we must learn m 
the eanest way in which it can be learnt; and after we have 
smoothed the Why to the utmost of our power, there is sure to be 
enough of dtc 





by A prea eonenna come the part 
tent judges, that I should hardly have thonght it necessary to 
direct the attention of the sectlon to it, uf ıt were not for the 
following reasons :— ° 
First, that the old sygem of etrical instruction still re- 
mains (with but few fedia RE paramount in our schools, 
colleges, end universities, and must remam so until a very great 
consensus of opinion is obtained in favour of some one defmite 
text-book, It appears to me, therefore, that the duty will 
eventually devolve upon this section of the British Association, 
of reporting on the attempts that have been made to frame an 
improved system of geometrical education ; and if it should be 
found that these attempts have been at last successful, I think 
that the British on should lend the whole weight of its 


anthony to the proposed change: I am far from suggesting that 
any 


undertaken by the Association for the improvement of geom 

teaching D sul fm from complete ; and even when-it a coim 

it must 

Deors it re acquire such an amount of public confidence as 

wo jus us in ing its adoption by the great 

and bodies of the i d 
Secondly, I have thought it right to remind the section of the 


part it has taken with reference to the reform of geometrical | tory will be made the subject of mathematical 


teaching, 
dif 
und 


moment a very 
natural sclence 


to be mtroduced into school education ; 
and many schools 
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because it appears to me that a task, at once of less | culation. In some few schools I beleve that this 18 
and of more immediate importance, might now be | case, and I think we may hope well for the future, both of 

by it with great advantage. There is at the present | mathematics and physics in this country, when the practice be- 
ent that a certam amount of | comes universal. 
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further a general agreement that a good school course of natoral 
science ogght to include some part or of physics, of chemat- 
try, and of biology ; but I think it be found that while the 
courses of iven at our best schools are in the main iden- 
tical, there 1s grear divermty of opinion as to the parts of physics 
and of biology which should be selected as mutable for a school 
education, a shll greater divermty of opinion as to the methods 
which should be pursued in teaching them. Under these circum- 
stances ıt 18 not surprismg to find that the masters of those schools 
into which natural science has hardly yet found its way (and some 
of the largest and most important schools in the country are in 
this class), are dofibtful as to the course which they should take; 
and frem not knowing precisely what they should do, have not 
as yet made up their minds to clo anything of importance. There 
can be no doubt that the masters of such schools would be glad 
on these poiutf to be guided by the opinion ot sclentific men ; 
and I cannot help thinking that this opinion would be more 
unanimous than is commonly sup , and further, that no 
ublic body would be sd*iikely to elicit an expression of it, as a 
Committee appointed by the Britsh Assocmtion, I believe 
that if such an expession of the opinion of sclentific men were 
once obtained, it would not only tend to give a right duection 
to the study of natural science in schools, but might also have 
the effect of inducing the public generally to take a higher and 
more truthful view of the objecig which it is sought to attain by 
introducing natural science as an essential element mto all courses 
of education, All knowl of natural science that 1a imparted 
to a boy, is, or may be, to him in the business of his after 
life; but the clalm of natural science to a place in education 
cannot be rested upon its practical usefulness only. The great 
object of education is to expand and to tain the mental faculnes, 
and it is because we believe that the study of natural science 
is emingntly fitted to further these two objects, that we urge its 
mtroduction into school studies, Science expands the mids of 
the young, because it puts before them mear and ennobl 
objects of contemplation ; many of its truths are such ax a chil 
can undersiand, and yet such while in a measure he under- 
stands them, he 1s made to feel something of the greatness, some- 
thing of the sublime regulaqity, and of the impenetrable mystery, 
of the world in which he is placed. But science also trains the 
growing faculties, for science proposes to itself truth os its only 
object, and it présents the most varied, and at the samo time the 
most splendid examples, of the different mental processes which 
lead to the attainment of and which make uparhat we call 
reasoni In science, ris always posnble, often close at 


ning. 
hand; ana the constant neceimiy tor on our guard against 
it a one important part of the education w science supplies, 





ty left. Iregard the question of some reform | But m science, i ses is unpossible; science knows no love ot 
in the teachmg of elementary geometry as so completely settled | paradox ; science 


no skill to make the worse appear the better 


of the most compe- | reason ; science visits with a not long deferred exposure all our 


fondness for preconceived opmions, all *our partiality for news 
that we have ourselves mamtained, and thus teaches the two 
best lessons that can well be tanght—on the one hand the love 
of truth, and on the other, sobriety and watchfulness in the use 
of the ugderstanding. ° 

In accordance with these views I am disposed to insist very 
strongly on the importance of assigning to phywics, that 1 to my 
to those subject® which we discuss in this section, a very 
prominent place if education, From the great sciences of 
observation, such as botany, or zoology, or geology, the young 
student learns to observe, or more simply, to use his cyes ; he 
gets that education of the senses which is after all so impor- 
tant, and which a purel grammatical and literary education so 
wholly fails to give. From chemistry he learns, above all other 


decision should be made immediately. The work | things, the art of experimenting, and of expenmenting for him- 
ical | self. But from physics, better as ıt seems to me than from any other 
e 


part of science, he may lcam to reason with consecutiveness and 


left to hold its own agamat the criticism of all comers | precision, from the data supplied by the tmmediate observation 


of natural phenomena, IJ hope we shall see the time when each 
successive portion of mathematical knowledge acquired by the 
pupil will be made immediately available for his instruction in 
physics ; and when everything that he learns in the physical labora- 
reasonmg and cal- 
ready the 


In one respect the time ls favo 
a revolution in the mode of 


le for such 


physical science, Dn 
the country have already made most laud- n E san cnumien seus eens idee ~ 


able efforts in this; direction. As far as I can judge, there is | able to the learner, which far surpass anything that was at the 
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of former generations of pupils, and which probabl 
as completely satisfactory as the present state of science wil 
admit. It is pleasent to record that these text-books 
ae the work of i hed men who have always} 

en a prominent in ro of this sec- 
tion. We have Desbans Pipl eaten or rather re- 
wiitten, by Prof. Everett, a book remarkable alike for the 
clearness of its explanations and for the beauty of the engravi 
with which it is illustrated; and ing to works intended for 
students somewhat further advan , we have the treatises of Prof. 
Balfour Stewart on Heat, of Prof. Clerk Maxwell on the Theory 
of Heat, of Prof Fleeming Jenkin on Electricity, and wé expect 
a similar treatise on Light from another of our most distin- 
guished members. 

These works breathe the rey its ot the® method which 
should guide both research ucation in physics, They 
express the most profound and far-reaching generalisations of 
science In the simplest language, afl yet with the utmost 


precision With the most use of mathematical 
technicalities, they are a perfect storehouse of mathema- 
tical ideas and ematical reasonings: An old French goometer 


used to wy thata mathematical theory wes never to be considered 
complete till you had made It so clear that yon could explain it 
to the fust man you met in thastreet. This is of course a bril- 
lant exaggeration, but it is no on to my that the 
eminent writers to whom I have ref have gtven som 

of this clearness and completeness to such abstract, mathemati 
theories as those of the electrical potential, the action of capil- 
lary forces, and the definition of absolute temperature. A great 
object will have been attained when an education in physical 
science on the basis laid down m these treatises has bscome 


generally accepted in our schools, ° 

I do not wish to close this address without adverting, th 
only for one moment, to a question which occupies the min 
of many of the friends of science at the time, the question 


what should be the functions of the State in supporting, or m orga- 
hising, scientific inqury. I do not mean to touch on any of th 
difficulties which this question, or to expiess any opinion as 
to the controversies to which it has given mse. But I do not 
think it can be out of place fof the President of this seciion to 
call your attention to the inequality with which, as between 
duferent branches of science, the aid of Government is afforded. 
National o orles for astronomical purposes are maintained 
by this, as by every civilised comtry. e sums of money are 
yearly expended, and most rightly ed, by the Govern- 
ment for the maintenance of mtsenms, and collections of 
mineralogy, botany, and ecology; at a very recent period an 
extensive chemical laboratory with abundant eppliences for re- 
search as well as for mstruction has been opened at South Ken- 
sington. But for the physical sciences—such sciences ax those 
of ee ana electriclty—nothing has deen done; and I 
confess I do not think that any new principle would be intro- 
duced, or any great burden ore able of causing alarm 
to the most senmtive Chsmcellor of the Excheqner ifeit should 
be determined to establish, at the national cost, institutions for 
the prosecution of these branches of knowledge, so vitally im- 
portant to the progress of science @s a whofe. Perhaps also, 
upon this general ground of fairness, even the mathemati- 
ped might prefer a modest claim to be assisted Éi the calculauon 
and printing of a certma number of Tables, of which even the 
phyncal applications of their science arg beginning to feel the 


P 

One word further on this subject of State assistance to Science, 
and I have done. It is no doubt true that for a great, perhaps 
an increasing, number of purposes, Saence requires the 
of the State, but is it not nearer to truth to say that the State 
requires the assistance of Science? Itis my conviction that if the 
tae relations between Science and the State are not recoguised, 1t 
is the State, rather than Science, that will be the great loser, 
Without Science the State may build a ship that cannot swim, end 
may waste a million or two on ex ents, the futile result of 
which Sclence could have foreseen. But without the State, Science 
has done very well in the and may dovery well in timetocome. 
I am not sure that we should know more of pure mathematics, 
or of heat, of light, or electricity than we do at this moment if 
we had had the help of the State all the time, There are, 
however, certain things which the State might do and ought to 
dg for Science. It, or corporations created by it, ought to 
undertake ea ye on those great systems 
of observation which, haying a character, cannot be com- 








pleted within the Hfe-time of a single generation, and cannot 
tperetore eg safely left to individual en fhe olber thing the 

ought to do for Science. It ight pay scientifc men 
properly for the services which they render directly*to the State, 
instdad of rel , as at present, on their love foi their work as a 
means of obtai , thelr services of Bwer terms. If anyone 
doubts the justice of this remark, I would ask him to com 
the salaries of the officers in the British Museum with those 
which me paid in other departments of theaCivif Service. 

But what the State cannot do for Science is to create the scien- 
tific spirit, or to control it. The spirit of scientific discovery is 
ewentally voluntary ; voluntary, and even mutinous, it will 1c- 
main: it will refuse to be bound with red tape, or ridden by 
officials, whether well-meaning or perversa. You cannot have 
an Established Church in Science, and, if you had, I am afraid 
there are many scientific men who would tuin scientific noncon- 
fon musts. 

I venture upon these remarks becanse I cannot help feeling 
that the great desire which is now manifesting itself on the part 
of some scientific men to obtain for Science the powerful aid of 
the State may pees lead some of Mis to forget that it is reli- 
reliance and seéf-help which have made Science what it 1s, and 
that these are qualities the place of which no Government help 
can ever supply. 


Report of the Couinitiee appointed to consider the fassibiliiy of 
tniproving the enethods of instruction in Elentenfary Geomary. 
ntil recently the instruation in elementaiy geometry given 
in this country was exclusively based upon Simson’s modification 
of the text of Euclid. Of late years, however, attempts have 
been made to introduce othe: teat-books ageing with the 
ancient Elements w general plan, but difemg from ıt in some 
important details of treatment. And in particular, the Associa- 
tion for the Improvement of Geometical Teaching, having con- 
sidered the whole question with gieat labour and deliberation, 
is in the construction of a Syllabus, put of which is 
already completed. The Committee had thus to consider, frst, 
the question of the plmality of text-books; screndly, ceitain 
eal principles on which deviation from the ancient standad 
bee been iecommended; and, tArrd/y, the Syllabus of the 
Geometrical Association. 


1. On the Plurality of Teat-Books, 


It has aheady been found that the piactieal duficulty of eax- 
amination stanfis in the way of allowing to, the geometical 
teacher complete freedom m the methqds of demonstration, and 
in the order of the propositions. The difficulty of demonstiating 
a proposition depends upon the number of assumptions which it 
1s allowable to start fiom; and this depends upon the order m 
which the subject has been presented. When different text-books 
have been used, ıt thus becomes virtually impossible to set the 
same Paper to all the candidates. And in this country at present 
teaching is guided so largely by the requhements of examinations, 
that this circumstnnce op a selious baner to individual 
attempts at improvement. On the other hand, the Committee think 
that no single text-book which has yet been produced is fit to 
succeed Euchd in the position of authority ; and it does not seem 
probable that a good book could be mutten by the joint action 
of selected individuals. It therefore seems a cabl that tho 
‘requisite uniformity, and no more, should be obtained by the 
ablation of an authorised Syllabus, gndicating the ordei of 
the propomtions, and in some cases the general character of the 
demonstations, but leaving the choice of the teat-book perfectly 
free to the teacher. And the Committee believe that the 
awghouisation of such a Syllabus might properly come fiom the 
Biitish Association. 


2, On some Princifles of Improventent, 


The Committee recommend thai the teaching of Practical 
Geometiy should piccede that of Theoretical Geometry, in order 
that the mind of the learner may fist be farmilimılsed with the 
facts of the science, ond afterwards led to see their connection. 
With this end the instruction in practical geometry should be 
duected os much to the venfication of Tessa as to the 
soluuion of problems. 

It has been proposed to introduce what ae called redundant 
axioms, that is to say, assumptions whose tiuth ıs appaiently 
obvious, but which me not independent of one another. Such, 
for example, as the two assumptions that two shaght hnes 
cannot enclose a space, and that a shaight line is the sho test 
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distance between any two of its points. It appents to the Com- 
mittee that it is not advisable to introduce redundant axioms ; 
but that all the Sssnmptions made should be necemary for de- 


monstration of the ‘propositions, and independent of bre, 


another, 

It appears that unciple of Superposition might &dvan- 
tageously be analo Be grealer frequency in the demonstra- 
tions, and that an explicit 1ecognition of it as an axiom of fun- 
damental assupption should be made at the commencement, 

The Committee Mink also that it would be advisable to intro- 
dnce explicitly certain definitions and principles of general logic, 
in order that the processes of sumple conveision may not be con- 
founded with geometrical methods. s 

3. The Syllabus of the Geometrical Association, 

The Association for the Impiovement of Geometrical T 
has issued (privately) a Syllabus covering the ground of the fist 
four books of Euclid. e Committee are of opmion that the 
Syllabus is decided] so far as it goes, but they do not 
wish to make a d report upon it in its present incomplete 
state. When it is , however, they will be prepared to 
report fully upon the mesit of its several "parts, to make such 

ions for revision as may appear n , and to discuss 
the advisability of giving to ıt the anthonty of the British 
Associalion. For this purpose the Committee request that they 
may be reappointed. 





e SECTION B—Cresisrry® 


A report on Essential Oils, prepared by Dr. Wright and Dr. 
Gladstone, was read by the former. 

On Black eee by Dr. Gladstone, F.R.S. 

If one m be wo down from solution by means of 
another metal, it does not always present iteslf of the same 
colour as it exhibits when in mass; ine fact, most metals that 
are capable of bemg predp mia by substitution may be obtained 
ina black condition. The allied metals, platinum, palladium, and 
iridium, ere generally if not always black when apaa itated, 
and bismuth and antimony form black fringes e else. 
pial ares aleo formed by gold, but it also yields meen, 

or 


yellow, metal a to ciicumstances. Copper 
when first tated a Tee from a weak or a strong 
solution, is b ; but in the latter case it becomes chocolate- 
colo as it advances, or red if the action be more rapid. 


Lead, in like manner, is always d 
stance, thougfl the growing crystals soon become of the well- 
known dull grey. Suver and thallium ap as little bushes 
of black metal on the decomposing plate, uf the solution be vey 
weak; otherwise they grow of their proper colour. Zinc and 


blagk m the first in- 


cadminm give a b coating, quckly passing into grey when 
their weak solutions are decom: by m um. ‘The gene- 
ral result may be stated thus: Ifa piece of metal be immersed in 


the solution of anotheg metal which it can displace, the latter 
ital immedintel mares its appearance at myriads of points in 
a condition that does not reflect ` 
ably corcumstanced 


t; but as the most favour- 
crystals 5 acquire the optical pro- 
-pertes of the massive metal, the od at which the change 
fakes plass depending pariy on (he nature of ibe metal and 
partly cn thie rapi ty of its growth. In the production of the 
lack depont of the copper-zinc couple lately employed by the 
author and Mr. Tribe to break up various compound bodies, 
pen i oie a fee de e E e ee 
of co orms on the zinc ; ile this action is 
Ori) proceeding, the couple itself acts upon the water or the sul- 
phate o! tine m talntian; tho Ta Bee beng onae and 
ydrogen or c ormed agamst 
bancer. “This deposit of xinc was y observed by Dr, 
Russell. Tho arrangement of the cles between the two 
metals in connection is supposed to be somewhat thus :— 

Cu | Zn SO, | Zn SO, | H:O | H,O | Zn 
which, by the conjoint power and chemical force, becomes— 
Cu | Zn | 2n SO, | H, SO, | H,O | Za 
If there is still copper sulphate in the solution, this deposited 
rinc may in its turn become coated with copper, butif it remains 
exposed to water it is sure to become oxi The black de~ 
it often assumes a brownish colour when this is the case. 
The on which xinc has been deposited gives a brassy 
streak when rubbed in a mortar; bat the presence of oxide tends 
to prevent the sticking together of the detached pleces of metal, 














and thus the formation of a streak on pressure. If, however, the 
oxide bp removed by acetic acid, the clean ramifications of metal, 
whether black or otherwise, conglomerate of thelr own accord 
in a remarkable way, end little pressure is required to obtaina 
yellowish metallic streak ; while if h chlonc acid be used, 
the anc itself also dissolves with effervescence, and the con- 
glomerating pieces of metal, when rubbed, give a coppery 
streak, 


The Secretary reada paper communicated by Mr. Tribe, On 


an Improved Be pies Gravity Bottle. The ap was ~ 
nally demgned efor taking the specific gravity of inflammable 
liquide, but, as the President explained, it mig be used for any 


o clas of liquids. 

Mr. W. H. Pike read atpaper on Several Homolognes of Oxa- 
luric Acid. » 

The anhydrides of dibasic acids combine with urea and sulpho- 
urea to form bodies which bave the general formula, 


CO—NH—CO* NH, 


RC, , 
OOH } 


have been obtained are— 


The acids in this series which 


CHy—CO—NH—CONH, 


dm coon. 
g CH,—CO—NH--CSNH, 
Succino-sulpho-carbaminic acid, 
JH,—COOH. 
e CO.NH. CS. NH 
Citracon sulpho-carbemiric acid, C3H4 Š 
OOH. 


DreWright read a paper on New Der ivalives of Codaste and 
Morphine. i 
It was a rfswsad of the results obtained ın the previous year in 
continuation of those brought before the Assoclation on former 
occasions. Morphine gave rise by treatment with sulphuric acid 
to a ha precisely analogous to those obtained from codeine 
er mmilar conditions. e Tnmorphine and tetramoiphme had 
‘been isolated, but di-moiphine kad wat yet been formed. Deri- 
eee ey the action of hydrochloric acid had 
been obtained fnd extended. By the action of hydrochloric acid 
on morphine a chlorinated product hed been formed. By 
further treatment this fogmed apomorphine, a new body. Under 
the same circumstances codeine gave rise to a chlorinated base 
homologous with that from moiphine. But further action gave 
rise not to the apomorphine, but to a somewhat similar body 
containing more of the elements of water. The action of mnc 
chlorides on morphine had also been examined ; the final pro- 
ducts were apomorphine and an womezic base of the tetra series, 
intermediate substances being formed? The phynological pro- 
perhes of most èf these new derivatives had been stated, and 
some connection made ont in certain cases between the compon- 
tion and the physiological action. 
e la . 
Friday, Septanber 19 


The report of the Compiittes for superintendi the Monthly 
istry was read. 


Succino-carbaminic acid, 


Reports of the Pregress af C report bore 
testimony to the great good which the publication of the abstracis 
of chemical papers by the Chemical ety had already effected, 
and in the ion which ensned it was stated that amongst 


the purposes to whidh the Association applied its fends, there 
was none which had proved more useful than this grant. 


The report of the Committee on Siemens’s Pyrometer was read 
by Prof. G. C Foster, F.R.S. 

The iment of which the 1esults were communicated to 
the Chemical Section of the Association in the Report pre- 
sented last year, having shown that the panre of the Hie 
meter to a red heat caused en alteration of the Zero-point of the 
instrument, which was attributed by Prof. Williamson, in conge- 
quence of experments on the behaviour of platinum heated ın 
contact with mlica in an atmosphere of carbonile oxide, to the 
chemical alteration of the platinum of the pyrometer-coi due to 
the jot action of the silica of the porcelain core on which the 
whe wos wound, and of the reducmg atmosphere existing inside 
the prosecting iron tube. Mr. Siemens supplied the Committee 
with two pyrometers, in which, n order to guard against the 
cause of above-mentioned, the platmum coil was ineased 
ina platinum tube placed inside the outer iron tube. The ex. 
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periments of the Committee during the year have been 
directed to testing the efficacy of this modification of the instru- 
ment. Owing to circumstances, these experiments have not been 
as numerous or complete as they were intended to be, but, as 
dicate that the addition of the platinum 


proephbie improvement, since the 
tho 


ommittes wee found to be 
as much changed, after bemg heated to a good red heat, as the 
inshument experimented upos last year. * 
Independent testimony, however, of considerable weight as to 
yrometer, as an i ent for industrial 
use, has been borne ui Prof. Adolf Weinhald, of Chemnitz 
(Programm des konigi. höherem Gowerbschule xu Channits, 1873), 
who after a critical, and experimental review of various 
processes of pylometry, ariives at the conclusion phat this us the 
only ready-made pyrometer which cnn be recommended for use 
i on den fortig m bexlehenden Pyrometern ist nur das 
iemens'sche biauchbar und empfehl rth,” loc, cit. p. 42). 
The Committee, therefore, consider the further examina- 
tion of Slemens’s Pyrometer is a matter of sufficient import- 
ance to justify them m the recommendation that the Committee 
be reappointed, and that the ongmal grant of 3o, —no part of 
which has yet been expended—be renewed, * 


far as they go, th 
tube does not result in any 
two pyrometers supplied to 


the value of Siemens’s 





. 
SECTION D.—BIoLocy 
DEPARTMENT OF ZOOLOGY AND BOTANY 


Report of the Committers for the Foundation of Stations in 
different parts ef the Globe. 

THE Committee that since the last the 
Zoological Station at Naples has been completed, a phot®graph 
of which accompanies this report. 

Both the mechanical and scientific s inside require 
perhaps two more months to be finished, and though the cost 
of the whole has exceeded in no small degree the estimates, 
Dr Dohm hopes nevertheless to balance them by new 
means of income for tho establishment. He has ed in 
obtaining a subvention of 1, 5004 from the German Empire, and 
his scheme of letting working-tables in the la orles of the 
staton has met with eral approval. Two tables have been 
let to Prussia and to Italy, one to Bavaria, Baden, and the Uni- 
versities of Strasburg ard Cambridge, A letter from the 
Dutch Minister of the Interior informs Dr. Dobrn that Hol- 
land the offer of one table for the stipulated annual 
payment of 754 Applications have also been made to 
the Imperial Government™of Russia, both on the of 
Dr. Dohm and by different Russian scientific authori A 
correspondence hes takeg place between Dr. Dohrn and Pro- 
fexrors Lovin and Steenstrup about a possible participation of 
the Scandinavian kingdoms, but has as yet ledto no definite re- 
salt. The case with respect to Switzerland and Saxony has been 
similar, but h are entertained thet these countries may joa 
the others in thar endeav@ur to support tho Zoological Station, 
and afford every facility to their naturalists of profitmg by this 
new and thstrament of Invi jon. e 

Dr. Dohrn thinks it desirable to explain once more the leading 
ideas thot have induced him to request the assistance of all these 
Governments and Universities, 

- The Zoological Station” has sprung up altogether in conse- 
quence of the desire to facilitate investigation in marine 
and to enable naturalists to pursue their studies in the most efloc- 
tive manner and with the pentet posible economy of money 
and energy. All those roologists that have visited Naples during 
the last heeds oocst| ok whom have been Professors baur, 
Claus, Oscar Schmidt, Pagenstacher~-consider that this end will 
be fully attained by the organisation and eG made or 
intended m the staton. They al eed it Is in the 
highest degree dearrable that nobody who cares at all for the 

rogress ot zoology should fail to jom Dr. Dohrn’s exertions in 
bringing about a universal participation in the expense of keep- 
ing up the new establishment ; and thus it is due to Prof Oscar 
Schmidt's influence that the Im Government at Berlm hired 
a table for the University of Strasburg, and to the imtiatlon of 
Prof. that the Grand Duchy of Baden has also taken 
one table, whilst-Prof. Claus has promised his services to induce 
the Austrian Government to take a mmilar step. 

As is, we believe, universally known, no money-speculation 
whatever is contemplated by the founder of the Naples Station, 
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on means a igh interest and the 


in so far as money-speculati 

return of the capital invested into the et of the founder, 

N every honest means will be used fo procure as large 
me as e, for more than one reason, There 1s not 


only the necessity incumbent upon the establishm@nt to y 
Sf the capital to those who have t money to Dr, Doha 

he Aught complete the ing in its actual en- 

state, a task for whch his own means would not have 


year 
If, for instance, Prof. Dubois-Reymond, as he has to 
Dr, Dohra his wish to do so, should to Naples to carry 
on experiments on the electric torpedo, it needs would require 


tions on a 


mony mut be spent in -expeditions ; how much 
trouble, how much timo and work ıs n to get at the an 
mals and to detegmine thelridentity or non-idenhty with the known 
and described And tps: one of the foremost duties 
which the Zoological Station will propose to itself, as it is too 
well known how great a confusion exists with regard to syste- 
matic and faunishe questions of the Mediterranean fauna. To 
brmg this confusion ġo an end it will more than one lus- 
trum and more than 1,0004 There perhaps have risen a 


ma 
prejudice among against thd new establishment ad 
one which, B rms wetaiy ar its leader for Dar- 
winian views, might dispense altogether with Systematics 
Nothing could be more erroneous than such an opinion, The 
leader of the roological station 1s as little opposed to systematics 
asthe Darwinian theory itself, He 1s of opinion—ang the reporter 
can staté this on the most absolute auth zoological bat- 
tles may be best won accordmg to Count Moltke’s principle, “to 
march separately and to fight conjnnctively,” thus leaving to 
their own route as well as to anatomists, physiolo- 
gista, and embryologists, on conditon only that they will, when 
moeting the enenfy — error and ignorance—fight tegether. And 
he destres the station to become such a battle-field, 
where all the different roological armies may meet and fight their 
common adversaries. 
That such wars need much of the one element, which, accord. 
ing to Monternoull, best secures victory—money, money, money, 
be illustrated by two letters which Dr. Dohrn has received 
from Préf Louis Agas, and which he has been authorised to 


publish, 

The celebrated American naturalist writes, under the date 
“Museum of Comparative Zoology, Cambridge, Mass., June 
10, 1873,” the following :— ` 

“Itis a geat pleasure and satisfaction to me, that I can tell 
you how, in consequence of the munificence of a wealthy New 
York merchant, ıt has become my duty to erect an establish- 
ment whose main object will be mmilar to that of your Naples 
station, only that uw to be unites with it The thing 
came to pass. last winter I applied to our state 
authorities to secure more means for the museum in Cambridge 
the reasons, I alluded to the necessity of having 
greater means for treding purposes. I addressed my speech to 
our deputies, and it was afterwards in the 
ee a ee 
mous tobacco-manufacturer, Mr. John Anderson, of New York. 
He sent,on the mame day, a t askmg mo whether I 
would be at home on the following day for two friends which 
ee by yea The two gentlemen came, by order of Mr. 
eee E E E is 

& 100 school, 
offer, of course, but added, that without further pecuniary 
means t would be dificult to teach there, After two days, a 
sum of 50,000 dollars was handed over to me, and now lam 
there a school for natural history, which at the same 
time be a zoological station in the immediate ood, 
of the gulf-stream, of the greatest asmstance to car xoologists, 
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especially as splendid diedging ground. This certainly must 

roe promote ogical study in Phe United eee aedy 
teachers of Normal and high schools ha 

thin, summer’s lessons; besides, I will be eae 

by my private students. Some of my special ae are 

ready to assist me, so ihat Imay hope to obtsin already some 

taila before winter’s approach.” 

The next letter is dated ‘‘Pentkese, Aug. 13, 1873,” and 
contains some mere formation :— 

“The school has been opened on July 8. 
friends have assisted me as teachers, several o 
are occupied with special studies. The bottom of the sea Is 
very iich, the general situation quite excellent. The solitude 
which pievails is a great help for our eens pu a 
students, forty teachers of our public schools are k present, be- 
sides ten younger gentlemen, who prepare for a scientific career. 

“The buildings are very well constructed and adapted to their 
utes. The two -hief hors have a léngth of 120 feet, and a 
breadth of 25 feet each. In the lower story are the laboratories 
each with 28 windows; every student occupies one window, and 
has foc himself one aqnarign. In the upper of each house 
me 28 bed-rooms, foi every student one. piofesaors and 
naturalists ai¢ lodged in another house of the sha Poets Greet 
cross. The -room is ina third house, whi 
the kitchen and the servants’ rooms. Bemdes wo nee an ‘ce 
house, a cella: for sicatiol, stables for domestic animals ; 





Some of my 
naturalists 


peepee ion ee Sener comet the 
iland ; some er AES guites-pigs, &c. 
Next year physical, chemical, amd physiological, laboratories 
will be constructed. . “a 
ee did not you bef that miy son présente 
me on m star mii 100,000 d e the enlargement 
of the Museum. intend to apply this sm chiefly to the 


augmentation of the collections, Roping the colate: we pay for 
the of the 

These letters prove that the name ofthis comittee has not 
been ill-chosen, for though the American Zoological Station has 
not been founded by its direct intervention, there can be little 
doubt that the f ion of the Zoological Station of Naples 
has been the signal for a new and powerfal movement to assist 
zoological resesu ch. 

Of course the American Station has met with such extraordi- 
nary advantages, that a competition between it and Naples 


Station as means and favourable circumstances be 
all but h ra the latter, Nevertheless gaa? prove the 
Tibet Bowes titrama in carrying out strictly the self-supporting 


ciple, by onsy through the Aquarium, and 
etting tables ike laces And thosgh ya of 7 ninh 

ficence to the Noples Stahon is exceedingly 

would be heartily elecnnes (as the moment bos. not yet 

where any scientific establishment in soar ane 

more money than it knew how to spend) the greatest stress will 

ere eee oa Gs ae oa 
The reporter is farther to state the Wie! o 

Station His reniy been augmented 
gift has been miade byta ical er of don, 
{ts illustrated 


which roceedings, 
The Royal Aedemlen ĝi o Cor Naples, and Berlin, bare 
i ications, and promised to 


also granted thelr biol 

continue to do so in future. The Jenckenberg Institute in 
Frankfort-on-the-Main, as well as the cal Gardens of that 
city, have sent all thei transactions ; the Smithsonian 
with oriag gs its bi 


Institution m W pobli- 
cations, Well-fi ann enie miete ‘wil follow ghe 


many other academies and scientific societies will follow 
example of the above-mentioned, 

German publishers have contmued to send thelr biological 

gratis to the of the ranon and quanti- 

separata from ons in 

orwarded from all parts of the scientific 


world through the kindness of the authors, 
From the side of the Zoo 


Sete rae eae Thus Wilhelm Muller in 
Jens, has been supphed with Amphioxus and Tuntcata, ee 
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German roologists have already announced their inten- 





tion i during next winter and work in the station; a 

similar announcement js made through an Italian zoo and 

ash fa Wee Fota. Iam informed that two young lish 
logista will arrive at the station in January. 

The committee hopes this report will convince the that 


the year between the present and the last meeting of the British 
Association has been oge of steady and conmderable 
for the Zoological Station at Na: Tbe commlttes 
from any further pro n to the section, but er- 
Berea ft eee ees a e a to 
the staton at Naples such assistance, as will serve to promote 
the eminent scientific ends for which ıt has been erected, 





DEPARTMENT OF ANATOMY AND PHYSIOLOGY 


OPENING ADDRESS by fax PRESIDENT, Proresson RUTHER- 
FORD 


In addressing you upon the subjects of anatomy and physio- 
logy, ar oe your attentlon to some of the features which 
characterise thi ents of biology at this present time, 
and to some Saa vances in phynology, the consideration of 
which you will find to be possessed of deep interest and im- 
portance, 


State of Anatomy 
Anatomy, as if does merely with the structure of 
living things, is a far simple subject than physiology, whose 
province it is to ascertain and lain their actions. It was 


not a t to handle such instruments asa knife and 
forceps, with thelr ad to ascertain the coarser structure of 
the body. A ly, the naked eye anatomy of man has 
been in and although the same cannot be sud of 
that of many of the lower animals, it us nevertheless, as far as 
this kind of inquiry is concerned, a mere question of time as 
regards its completion, But minute or m c anatomy is 
ina diferent position, R as it does, microscope 
for tta, pursuit, it could not make until this 
instrument had Ween bronght to some of perfection. 


Doubtless mach advantage is still to be denved from improve- 
ments in the construction of this instrament ; but probably most 
of the future advances in dur knowledge of the struĉture of the 


tissues and organs of the body may be to result from 
the appheation af aw methods of preparing the tussues for exa- 
ve at our disposal. 


minauon with such microscopes as wanow 
This 


gained regarding 

foes @ of righ st tissues as the brain and spinal cord by 
such an agent as chromic acid, ın order 

to Gis tas may be cut into thin slices for microscopical 
study. tidy. How greatly has- th the employmept of such pigments as 
dyes facilitated the microscopical re- 

of certain elements of the tissues. What'a deal we 


Senta 

have learned the mructure of the capillaries, and the 
ogn of lymphatics? by the effect which nitrate of mlver has of 
rend distinctly v 


bec enabling te ay bennett rele, In the hands 
Co 


of Lockhart C hnoheum, Stultz, 
and others, thse age ie furnished us with information of 
infinite value, those who would advance microscopical 


anatomy may do so most rapidly by working in the directions 
indicated by these investigators. In human microscopical 
anatomy, indeed, tly dation remain for inyestigahon things 
which are profi such as, for Semen a the struc- 
ture of tha bra, the peripheral terminations of nerves, the 
development of nerve tissue, and other subjects equally recondite 
But in the field of comparative anatomy there 1s greater, 
scope for the histological investigator. He has only to avau 
himself of those and methods which have recently 
| Ee useful in the microscopi pte of the vertebrates ; 
has only to apply those more been done to the 
muyertebrates, and iad ake a ediscoveiles, For 
the lover of there is, moreover, a wide field 
of inquiry in the study of comparative embryology ; that ıs to say 
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ogee of Hie defelopmient aftie lower animala, , Since tt 
has become clear that a knowledge of the precise reÑtons of 
ii things one to another can only be arrived at by watching 
the through which they pass m the course of ther deve- 
lopment, research has been vigorously turned in this direction, 


investigations in this 
twin thet oaea eaaa aul ee 
genie a ye oe 
to ects 
wild Would eer ae Gort ica Rene » I 


would venture to suggest to such workers that It is now more 
than ever necessary to abandon all aims at haphazard di 


and to microscopy by the only legrtimate method, of 
un ay p trainmg in the various 
methods yonga nion oe hache: dt 


Sate of Physiology 

ee Sey Ihe pees: 

high as in the case of anatomy. yslology, resting as it does 

a tripod i of anatomy, physics or mechanics, and 

, is meny The mgst minute anatomy, Me most 

recondite physica, and the most complex chemistry, have all to 

be taken into account in the study of the physiology of living 
; so that it is not surprising that it should, in its 

behind the F 


standpoint is not so 


although to teach both sub was more 
page pe aS yal This ve to 
physiology a bias which was eminently anatomical, and bias 

in quates, notwithstanding the separation of 
the physiol feat feos the anatomical tution. Iam aware that 
there are some ed anatomists ho le 
ysiological with anatomical teaching. Tae ae case 
fe ete ie a te i ee 
I wish merel} to paint out what eppedrs to me to hare been a 


result of the practice, and I beHeve that the result was to give to 
physio an anatomical tendency. It was natural for the ana- 
oT dealt with visihge stucture to constantly refer to this 
explaining physiological action or function. The phymologist 
sri he aie neta aden stares lca eee erence 
in the action or functiow® of a part by a difference in its evident 
structure, and when his mi. ailed to show structural 
difference between the cells which form saliva and which 
produce pancreatic fluid, between the egg of a rabbit and that of 
a dog, he, baffled on thewide of anatomy, was too ready to adopt 
the conclusion that inasmuch as the microscope reveals no differ- 
ence in the struoture there is really no difference 
between them, and that the only wapin which the difference in 
action can be explained is by to the old h' 
thesis that the metamorphoses of matter, and the actions of force 
are in the i world regulated bya metaphysical entity termed 
a vital principle, and that di acthons 


ions of this le. After alludi farther to the hypo: 
esis of the vital prmciple and its actions, ond 
staing that he did not follow the of those who still 


adhere to this doctrine, the lecturer said that, viewed from the 
physical side, there a to be no reason for supposing that 
two particles af prote Hasin, which possess a similar microscopic 
structme, must act in the samo way; for the ph knows 
thet molecular structure and action are beyond the ken of the 
microscopist, and that within apparently homogeneous jelly-lke 
particles of protoplasm there may be of molecular 
constitution and arrangement which determine widely different 
properties. 


A great change is now taking place in physiological tuition in 
this country—a mper bmndinos of phydological anatomy, and 
an almost entire of are no | the cha- 
racteristic features of our tution. The study of too 


uch neglected, 15 ha and 
aa a fhe Pelei EDE of tha Eria 


as the study of anatomy and of chemistry; and I trust that 
the day iş not far distant when in our m 
n of our students in 


have alluded to a question concern- 
ing medical education, but for the fact that the of physi- 


ology will always greatly depend upon the ed: nof medi 
men, for only Tip Are ere eat vith pliysla-and chemie 
th the 


, and who, in addition, are acquainted 
disease—that is to say, with abnormal physiological conditions 
—can handle physi in all its branches. yriology owes 


to our knowledge of the functions of certain 
parts. ortae b has also been by a study of the 
i conditions of that vay anguler that 


are manifested apecaliy 
through the cerebral hemispheres, are conclumons which were 
indicated vy the study of diseased conditions. Moreover, by the 


Some years Btoca made the 
when a certain portion in the front part 


Dran becgmea disorpanised. by Prag the person; -lodes 
power of expressing his thoughts words, elther spoken 
written, He can comprehend what is sid to him, his organs 


It is true that this condition 

found to exist when vmious parts of the brain have been diseased ; 

for example, it has been found to coexist with a 

the posterior inatead of the antetlor part 
renders it very difficult as yet to assign a precise 

faculty of speech. It is not, however,@my intention to discuss 

ow how the study of 


disease has a clue to the slogist Broca’s observation 
led to the that, after all, the doamna of the 
would be realwed, in so far as th that the vanous 
mental operations are made est ugh certain definite 
territorles of the brain. - 

It has untl lately been supposed that the convolutons of the 
cerebrum are entirely concerned m operations, 


untrue as 
u portion 

the exposed 
vanic currents, and they found that when 
definite of the surface of the convolutons in the anterior 
part of the cerebrum, movements are in certain definits 
groups of muscles on the opposite side of the body. By this new 
method of exploring the functions of the convolutions of the 
brain, these investigators showed that in certain cerebral convo- 
lutions, there are centres for the nerves premding over the muscles 


ey stimulated certain 


| } 
5 | 
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of the’neck, the extensor and adductor muscles of the forearm, 
for the flexor and muscles of the arm, the muscles of the 
foot, and those of the fgcr. , moreover, the pgr- 
tion of the aonyolaHon on the left side of the cerebrum, ch 
they has sacértainee to beithe rentre Ior the movements ef the 
right forelimb, and thep found that after the infury thus inflicted, 
the animal had only an imperfect control over the movements of 
the part of the limb in question. Recently, Dr. H 
Jackson, from the observation of various diseased conditions 
which movements occur in distinct groups of muscles, 
has adduced evidence in support of the usion that in the 
cerebral convolutions are localised the centres for the production» 
of various muscular movements. Within the last few months 
these observations have been extended by the elaborate 
Senet ee in King’s College, Prof. 
errier. 


Adopting the method of Fritsch and Hıtrig—bat instead of 
using galvanic ho has employed Faradic electricity, with which, 
stiange to say, the Investigators just mentioned obtained no very 
definite 1esulte—he has exp the prain in tne Neh, frog dog, 
cat, rabbit, end guines-pi$, and lately ın thee monkey. ‘Fhe re-, 
sults of this investigation are of great importange. Tie has ex- 

ored the conrolutions of the cerebrum far more fally than the 


experimenters, and has investigetod the cerebellum, 
corpore. quadri and sereral other of tho brain 
not touched upon by them. There us, ma, no part of the 
brain whose funcHon has been more obscure than the cere- 


bellum. Dr. Werrier has discovered that this lion is a great 
centre for the movements of the fhuscles of the eyeballs. He 
has also very carefully ped out in the dog, cat, &c, the 
yarious centres in the convolutions of the cerebrum, which ore con- 
cerned in the production of movements in the muscles of the 
eyelids, face, mouth, tongue, ear, neck, for® and hind feet, and 
tal He confirms the doctrme that the corpus stratum is con- 
cerned in motion, while the optc thalfnus is probably con- 
cerned in sensation, as are also the In pus major and its 
neighbow ng convolutions. He has found that in the case 
of the higher brain of the monkey there is what uw not found in 
the dog or cat—to wit, a portion In the front part of the brain, 
whose strmulfton produces no muscular movement. What may 
be the function of this pert, whether or not ıt specially ministers 
to intellectual operations, remains to be seen. These researches 
ef Fntsch, Hitug, Jackson, and Fenjer, mak the commence- 
ment ot a new era in our knowledge of brain function. Of all 
the studies in parative phynology there will be none more 
interesting, few so Important, as those in which the wonous 
centies will be mapped out in the brains throughout the verte- 
brate senes A new, but this tlme a true, system of phrenology 
will be founded upon them; by this, however, I do not mean 
that it will be possible to tell a man’s faculties b De ene 
tion of his bot that fhe vinous meatal tacaliies l be 
assigned to defmite territories of the brain, as Gall ané Spurz- 
hem long ago maintained, although thetr geography the 
‘brain wes erroneous. 

I have alluded to this subject, not only because it affords an 
illustration of the service which a study of disensed conditions 
has rendered to physiology, but also because these investigations 
constitute the most important work which has been accomplished 
in physiology for a very considerable time past. . 

Revival of Physiologysn Englana 

We may, I thmk, term this the renaissance perlod of English 
physiology, It seems strange that the nat of Harvey, John 

unter, Charles Bell, Marshall Hall, and John Reid, should 
have been in the front rank as regards physiology. 
The n of physics must be admitted as a canse of this; it uw 
also to be attributed to the, utila deltas Ajo, almost enro 
absence of experimental teaching; but it would bo unjust not to 

to 


not alwa’ 


attribute it ın great measure e limited Rs ie 
by onr i cep Se It is to be remembered that phymology 
could not bs successfully cultivated without proper la es, 


with o supply of expensive apparatus ithout endowments 
from public or private resources, hoty can such imstitutions be 
properly fitted up and maintained by men who can, for the most 
part, only targ 10 ph ical research in moments snatched 
rom the busy toil of a profession so laborious as that of medicine. 
culties we are Low to hold our 





e peta re Peg ae ee y practical 
aspect t$ the tuton of ou science, and no tanding the 
imperfect results which must necessarily ensue in the absence of 
suitable endowment, we can nevertheless point’ to the fact that 
the effect of these efforts has been to awaken a love for physlo- 
logical research in the mind of many a student, and the results 
of this awakening are already apparent m the archives of Royal 
Societies, in the ae ha ae of Anatomy and Phymology,” and 
elsewhere. But physiological research is most ve and 
laborious, and it is, moreover, unremunerative. e labour; 
of the physiologist are entirely philanthropic ; all his researches 
do nothing but contribute me oer of himen ara 
the prevention of disease, joration o' ; 

I would venture to to those who ore possessed of wealth 
and of a desire to a it for the benefit of society, that in view 
of the wholly and philanthropic character of phyatolo- 
gical labours, they could not do better than follow the admuable 
example set by Miss Beckenbury m endowing a phynological 
laboratory in connection with Owens collego in Manchester, 
The endowment of a doren such leboreto throughout the 
country would immensely aid in the development of physiological 
research amongst ws, 

We anticipate great benefit to the community not only frum 
an advance of physiology, but irom a diffanon of a knowledge 
of its leading facts amongst the People. This is now bemg car- 
ried out in onr schools on s scele which is annually increasing. 
Thanks to the efforts of Huxley, the principles of physiology are 

i palatable form to the minds of the 
unicated does not consist of tech- 


nation pf the treatment which they must receive in order to be 
maintained in health. Conmdering how much may be accom- 
plished by these bodies of ours if they be proper) attended to 
and nghtly used, it seems to be a most demrable thing that the 
possessor of the body should know something about ity mecha- 
msm, not only becanse such knowledge affords him much mate- 
nal for suggestive thought- not because it is excellent mental 

to endeavour to understand the why and the wherefore 
of the yactions, bot also because he may y profit from 
a knowledge of@he conditions of health. A thorough adoption 
of hygienic measures—in other words, of measures which are 
necessary to preserve individuals im the highest state of health— 
cannot be hoped for untfla knowledge of fundamental physio- 
logical principles finds its way into every family. This country 
has taken the lead in the attempt to diffuse a sound knowledge 
of physiological*facts and principles emong the people, and we 
may fairly anticipate that this will contribute not a little to 
enable her to maintain her high rank amongst nations; for every 
step which is calculated to improve tĦe phyiological state of 
the mdividual mugt inevitably contribute to make the nation suc- 
cessful in the general struggle for existence. 





° DEPARTMENT OF ANTHROPOLOGY 


OPENING ADDRESS BY THE PRESIDENT, JOHW BrpDog, F.R.S. 
The position of AnthropBlogy in the British Amociation, as a 


permanent department of the Section of B:ology, being now fully 
assured, and its relations to the allled and contributory sclences 


beginning to be well understood and #cknow! , I have not 
thought 1t necessary, im opening the bumness of the department, 
to follow the cxamples of my predecessors, Prof. Tomer and 


Colonel Lane Fox. The former of these gentlemen, at our 
Edinbargh apie a devoted his o address to the defini- 
Hon, history, boundaries of our science; the latter, at 
Brighton, in the elaborate essay which many of you must heve 
listened to, not only discussed its relatlons to other sciences, but 


gave an iliustrative survey of a great portion of its field and of 
several of 1ts problems, 


in this department, ‘‘the proper 
°—if, that a anthropology t to 


ork- 

shire ought to interest a Yorkshire audience. 
es the county is, and sharply marked off into distilcts 
by ing divernihes of geological structure, of climate and of 
surface, there is an approach to mity in its political and ethno- 
logical’ history which could scarcely hare been looked for. 
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valleys and cold rainy 
> plam of York, the regio 


roughly speaking, of the Trias, monotonously fertile, an 
ha no natural defence except its numerous rivers, which 
indeed hove sometimes served rather es y to the invader 
than as a bulwark agamst him; to thu plain Holderness and 
the Vale of Pickeiing may be regarded as eastern adjuncts. 
‘Thirdly, ee hee che dered of the eaw, in the two very 
dimarnllee divisions of the and the wolds; these are 
the most important parts of Yorkshire to the prehistoric 
archæologit ; but to the modem ethnologist they are com- 
paialively of little interest. . 
Tho si paeoLthie period, so abundant in the south 
eve, almost wholly wanting in Yorkshire, 
begins with the neolthic age, and owes its 
foundations to on Greenwell of Durham, Mr. Mortimer of 
Dnffield, Mr. Atkinson of Danby, and their in the 
exploration of the ghey of Cleveland and the Wolds, ieee 
results e largely in the ‘‘Crania Britannica” of Davis 
Toe ees by the way, both natives of the aty of 
York. 

The emliest inhabitants we ĉan distinct! recognise were the 
builders of certain long barrows, such as that of Scamridge in 
Cleveland. There is still, I believe, some difference of op: 
among the anthropologists of East Yorkshire (where, by the 
way, 1 the town of the flourishes under the 

ices of a local Anthropologicdl Society}— still, I say, ome 
dirence of opinion as to whether the long-barrow folk were 
racially diverse from those who succeeded them and whg buned 
their dead in round barrows. But Canon Greenwell at ad- 


heres to Thurnam’s doctrine, and holds that Yorkshire, or part 
of 1t, was occupied at the period in question, perhaps 3,000 
years ago, by a people of moderate or rather short stature, with 
remarkably [one and narrow heads, who were ignorant of metel- 
lurgy, who buried thei: dead undei logg ovoid barrows, with san- 
guinary rites, and who labour unde: strongly-founded suspicions of 


bee erally known amthe bro 
Of the su uent period, generally known e bronze 
the remains in pain Sg Yond pela moro plea 
The Wolds especially, and the Cleveland abound with 
round barrows, in which either burnt or unburnt bodies have 
been interred, accompanied sometimes with weapons or orng- 
ments of onze, and still more often with flint anowheads 
Where bones are found, the skull presents what Barnard Davis 
considers the typical Bntish form ; z e. it is generally rather short 
and broad, of considerable capacity and development, with fea- 
tues harsh and bony. *The bodily frame is usually tell and 
stalwart, the stature often exceeding 6 ft, as ig the well-known 
instance of the noble savage of Grsthorpe, whose skeleton is 
preserved in the Scarborough Museum, k 

Though certain facts, gach as the known use of hon ip Britain 
before s time, and its extreme rarity in these banows, and 
some little differemce in proportion between the skulls just de- 
scribed and the most common sm ou? modern Bntah 
Kelts, do ae toom for doubt, I Have little hesitation 
in referring these round barrows to the Bngantes and Parish,* 
the known occupants of Yorkshire before the Roman conquest. 

Both what I will term provimonally the pure Jong-barrow and 
the pure round-berrow types of cranium are represented among 
our modern countrymen, But the former is extremely rare, 
while the latter 1s not uncommon. It is probable enough that 
the older type may, m with the newer more 
powerful one, have bequeathed to the Kelts of our own time the 
isther elongated form which prevails among them. Whether 
thas patie older type wal really Iberian is a pomt of great inte- 
rest, not yet ripe for determination. f 

Another moot point is the extent to which the population of 
modem England is denved from the colonists introduced under 
the Roman occupation. It is my own impression that the extent, 
or 1ather the intensity of such colonisation has been over-eatl- 
mated by my friend Mr. Thomas Wright and his disciples. I 
take it that, in tms respect, the Roman occupation of Bntain 
was somewhere between our own occupations of India and of 


South Africa, or perhaps still more nearly lke that of Algena 


* qt hos been conjectured that the Parke! were Frisians; bat I think it 
very unhkoly, 


t 








ts, 
buf who constitute but a TaT nall 
puletion, and whose traces would almost disappear m a few 
tions, could the communication with the mother-country 
cnt off. e oe 

If, however, eny traces of the blood of the lordly Romans 
themselves, or of that more numerous and heterogencous mass 
of people whom they introduced as ongriess auxilanes, or 
colonists, are yet Pecan ynere this county, 1t may pio- 
bably be in the city of York, or in the neighbourhood of Cattenck. 
eTbe. mre and splendour of ancient Ebuacum, its occupation at 
various times as a sort of military capital by the Emperor Severus 
and others, tts continued existence through the Anglian and 
Anglo-Danish periods, and its subsequent comparative freedom 
from Eich gteat aami tar or vicissitudes as are apt to cause 
great and en changes o ulation, might almost induce us 
to expect to find such vesti a if Greek and Gothic blood stil 
assert themselves in the features and figures of the people of 
Arles, if Spanish chaiactenstics are still 1ecognisable in Bruges, 
why not Italan ongs in Yoik? It mm@y be so; but I must con- 
fess that I have pot seen them, or hare failed to recognise them, 
Catterick, the atte of aeien Calera soniain, I have not visited, 

Of the Anglan conquest of Yorkshire we know very little, 
except that ıt was accomplished gradually by successive efforts, 
that the little district of Himet, in the neighbourhood of Leeds, 
continued British fo. a while, and that Canoban, which is almost 
certninly Cravef, is spoken of by a Welsh writewas British after 
all the rest of the country had*ceased to be so—a statement pic- 
bable enough in itself, and ap tly comoboiated by the sur- 
vival of a larger number of Kalie words in the dialect of Ciaven 
than in the speech of other pats of Yorkshire, 

Certain i and ions in the Northumbrian 
laws, among others the less value of a churl’s life as compared 
with that of a thaneehave been thought to indidete that the 
proportion of the British population that remained attached to 
the soll, under Anglian lords, was larger in the north than in 
some other parts of England. The premisses ore, however, 
insufficient to support the conclusion ; and, on the other hand, 
wo are told positively by Bede that Ethelfrith Fleisåwr drove out 
the Britsh mbebitants of extensive districts, The 
discoveries of Boyd Dawkins and his coadjutors in the Settle 
Cave, where elaborate ornaments and enamels of Romano- 
British are found ın conjunction with indicahons of a 
squalid and miseyable mode of life long endured, atiest clearly 
the calamities of the natives about that period (tMe early part of 
the seventh century), and show that even the remote dales of 
Craven, the least Anglan part of Yorkshire, afforded no secmo 
refuge to the Britons of the plans, the unfortunate heirs of 
Roman clyilisation and Roman weakness, Tho evidence yielded 
by local names does not differ much from thal of the same kind 
in othereperts of England. It proves that enow of Welshmen 
survived to transmit their names ofthe principal natural 
features (as Ouse, Derwent, Wharfe, Dun, Rose , Pen-y- 

)} and of certain towns and (as York, erick, 
veiley, and Ilkley), but not enow to hinder the speedy adop- 
tion of the new language, the re-naming of many and, 
the formation of more new ones with lian names, The subse- 
quent Danish invamon slightly complicated this matter; but I think 
it is safe to say that the ES in Yorkshire were, more neaily 
unversal than in counties like Devonshne, where we know that the 
descendants of the Welsh constitute the mdjonty If the names 
of the vers Swale and Hull be really Teutonic, as Greta un- 
doubtedly is, the fact is si t; for no steem of equal 
tude with the Swale, ın the south of England, bas lost its 
Keldc appellation. 

We do not know much of the Anghan as disunguished 
from the Scandinavian one which ultimately overlaid ıt almost 
everywheie to a greater o1 leas depth. THe cianial form, uf one 
may j of it by the skulls found ım the ancient cemetery of 
Lemel- neer York, was not 1emarkably fine, certainly not 
rupeno: to the ancient Brush type as known to us, to which, 
mo.eover, it was rether inferior in ca There 18 some re- 
semblance between these Lamel- cranla and the Belan or 
Burgundian type of Switzerland, while the Sion or Helvehan 
type of that country beus some likeness to our own Keltic 
form, 


* Unless indeed York was the “' 
and besieged by his Anglian 


municipal town” gccupled by Cadwalla 


l 
ly 
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p of tumuli called the Danes’ Graves, lying near 
Dekad mi 3 bed by Canon Greenwell in tho Arries 
a Se ve yielded contents which are a Sune for 
anth1 opologi Their date is subsequent to the inhoducton bf 
the use of ron. Their tenants were evidently not Christians ; 
but they belonged to a ee opulation. e mode of mter- 
ment resembles nothing Scandmavian; and the form of the 
crania is narrower than is usual, at least in modem times, in 
Norway and Desama It is hazardous to conjecture anything 
about them ; bat I should be more disposed to refer them to an 
Anglian or Frisian settlement than to a Danish one. 

oui come now to the Danish invasions and conquest, which, 

as well as the Norman one that followed, was of more ethnolo- 

cal impoitance in Yorkshire than in most other parts of Eng- 
Ea c political history of Deira, from the ninth cen to 
the eleventh, the great number of Scandinavian local names (not 
greater, however, in Yorkshire than in Lincolnshire), and the 
peculiarines of the local dialect, indicate that Danes and Nor; 
wegians arnved and settled, from time to time, in considerable 
numbers. But in estrmating these eet we must make allow- 
anco for their en and @oudaci for the very near 
lanship between the Danes an Une  Nonhupb rian Angles, 
which, though it did not prevent sanguinary enaga between 
them at first and great destruction of life, must have made amal- 
gamation easy, and led the natrves readily to adopt some of the 
characteristics of the invades, 

Whatever the Danish element in Yorkshire was, it was 
common to Linglnshire and No ire, aml to the north- 
eastern t of Norfolk; and it eras com ively weak in 
ee land and even in Durham. In Yorkshire itself, ee 

distributed, the local names in dy, bft, and 

peri and tho like being scattered in a more or less patchy 
manner, as may be seen on Mr, Taylors map. They are very 
prevalent in Cleveland, as has been shown by Mr. Atkinson 
Agam, thie Tonig lirt of the landopheri ee under Ba 
ward the Confessor, given in Domesday Book, contams a 
pose al of ae with Scandinavian names, the latter not 
erebng. Here, again, Cleveland comes out 

ia beri am unclmed to believe that the Anglian popu- 
lation was, im the first fury of the invasion, to some extent 
pushed westwards mto the hill<country of the West Riding, 
eo eee Daniah names, ere 


are quite common Beverley and Holderness perhaps 
y Anghan. 


The Norman conquest fell upon Yorkshire, and parts of 
Lancashire and Durham, with unexampled severity. It would 


TESE ony pa eet te ec that the land 
lay waste for many te Wis Gen ee al 
and the fatal 


hardly, uf at at en sein phase 
oe thla Tigh cai ee al te no doubt, partiy to 
the character Wilham, who, having once conceived th 
design, carrried it out with as much completeness and 
larıty as ferocity, and y to the nature of the a ge 
most populous portion of which was level and devoid of natural 
fastnesees or , but also, in some d to the fact that the 
Northumbrians hed arrived at a of material civilisation at 
which such a mods of warfare be much more formidable 
than while they were'in a more barbarous condition, always prepared 
for fue and sword, and lying, as ıt were, from hand to mouth, 
Long ages afterwards the Scots told Froimart’s informants 
that they could afford to despise the incursions of the English, 
who could do them life harm beyond burning their houses, 
which they could soon build up again with sticks and turf; bat 
Northumbnans were already beyond that stage. 

orkshire, including g parta of Lancashire, Westmore- 
lond, and Cumberland, Dom: numbers only about 500 fi &- 
men, and not 10,000 men altoged er, This great destruction, or 
rather loss of population (for it was due in some measure to the 
free or forced emigration to Scotland of the vanquished), did not 

imply ee, ian te Let us examine the evi- 
dence of Domesda It agrees with that of 
William of Malmes e ea e toy devastation, 
remained a void, either entirely or to a great extent. Whole 
parishes and districts are returned as “‘waste.”” In one instance 
116 freemen (sockmanni) are recorded to have held land in 
Edward’s tme, of whom not one remained ; in another, of 1 
sokemen only 7 remained. But foreigners did settle in the 
county to some extent, either as military retamers of the new 
Norman lords, as their tenants, or as burgesses in the city of 
York, where 145 francigense (Frenchmen) are recorded as mha- 
biting houses. 


| 











Of the number mamtained by way of garnsons by the new 
nobility, can form no estimate; but considering the im- 
poverished and helpless condition of the survi natives, 
such garrisons would piobably not be e ut from 
the enumeration of mesme tenants, or bas ee some 
inferences may perhaps be drawn. On six gieat estates, 
comprising the larger part of Eastern and Central Yorkshire, 
sixty-eight of these tepants are mentioned by name, besides ` 

1 mihtes, or men-at-arms. Only r1 of the 68 bear names 
mmdoubtediy English ; and none of them have luge holdings, 
as is the case mith some of those Norman names, 
On theelands of Drogo de Bevrere, about Holderness, several 
of the new settlers were apparently Flemings. 

The western part of the county, however, or the greater part 
of it, had beee granted to two lords who puisued a more 
generous policy. Alan, count of Bietagne, the founder of Rich. 
mond, had twenty-three tenants, besides twelve milites, men-at- 
Baer fs e aA OF the -three, nme were 

Englishmen, in several instances holding as dependents the whole 
pi of what had been their own frecholids. The Breton 
and traditions seem to favourthe supposition that Count 
Alan’s Breton followers mostly returned home; and Count 
Hersart de la Villemarquee, the well-known Breton archeologist, 
informed me that his ancestors returned to ar c from Yoik- 
shire in the twelfth century. Of the whole, I do not think it 
probable that the Breton colony was numerous enough to leave 
distinct and permanent vestiges ; but if any such there are, they 
ay be looked for in the modern pees of Richmond and 
erga i ea moat part 
of the wapentakes of Morley, Agbrigg, Skyrack, and Stnincross, 
exten! that is, far to the n south of our present place 
of m . Bradford, by the way, was then hardly so important 
and weal yae at tie present nay. A thane named Gamel had 
held it at the time of Edward the Confessor, when it was valued 
at 4/. yearly; but et tho tme] of the survey it was waste, and 


worth n 

Sixty-seven mesne under Ibert de Lacy are menhoned, 
of whom no less than forty-ane bore lish names, and only 
twenty-six foreign ones, It is probable, t ore, that in this 
important part ofthe county the ethnological change wrought by 
the Conquest was not greater, eae eee generally, 
but that un the centre, orth-east it was of some 
moment, and that the Soafiinavian element of population suf- 
fered ond lost more than the Anglian. 

It might be a matter of some interest to a minute ethnologist 
or antiquarian to trace ont fully the Jecal history after the Con- 
quest from an ethnological point of view, mnvestigating particu- 
larly the manner and source of the repeopling of the great plain 
of York. 

After this had heen completed, no hits change of ethno- 
logical impoitance took place d several centuries, The 

emings and Frisians, who, in considerable numbers, settled at 
various tiges in Leeds, Halifax, and Wakefield, whether drawn 
hither by course peated dete as of trade or driven 
persecutions of ep and the Roman Catheli 
no new element, dhd readilyemalgamated with thek E 

found here ° the Wet Riding 

e more recent Le era into the West and 
Cleveland from all parts of Britain, and eyen from the Continent, 
have mterest of other Yent as th have been, thoy have 
not yet obecured in any great cal types, physical or 
moral, which sill predominate in i tend- 
Dd a ie to thoss of the mined 


mses 
types L prefer to use the words of Prof. 
his “ ‘of Yorkshire,” has drawn them in 


Sen colours. eee eas — 
“First, Tall, large-boned, muscular Simas lang: 

angular ; com fair or florid ; ors roe ie 

brown or reddish. Such persons in of the com on 

for the eater of the Hon, ae the North Riding, 


western 
D mountams, they are 


Second. Person robust ; visage oval, full and rounded ; nose 
often slightly aquiline ; complexion somewhat embrowned, florid ; 
eyes brown or hair brown or reddish. In the West Riding, 


especially in the elevated darcy very powerful men have thege 


TOUR ‘eras Gt a e cad eeaallage Bra peetins j 
visage short, rounded, complexion embrowned ; eyes very dark, 


n 
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elongeted ; hair very dark. Individuale having these characters 
occur in the lower grounds of Yorkshire, as in the valley of the 
Aire below Leeds, in the male of the Derwent, and level 

ions south of York.” 
have chosen to quote from Professor Phillips rather than to 
Wein rama omi; both because his intance with 
e facts is more extensive than mime, and because Idemre to pay 


my mall tnbute to the ius and inmght of the author ofa 


“work so unique and so admirable as his upon Yorkshue. 


He ascribes the first and second of these types manly to a 
Scandinavian, the last to a Romano-British, or possible Trian 
ongm ; and appeas to thmk that the first, tbe tall, fair, long- 
faced breed, resembles the Swedes, and that the second, the 
brown burly breed of the West Ru is more Norwegian m 
character. He probably selects the Swedes as the purest or 
most typical of the Saiainaviad nations, For my own pat, I 
am disposed to treat the fist as Norwegian more than Ang 
the second as Anglan iether than Norse, and Norse 1ather than 
British. The tall fair type mæst of the beauty of the 
north, having often an oval with a fine straight file 
nearly approaching the Greek, as Knox and Barnard Davis, 
two close observers, have both remarked. And it ıs 
markwoithy that it reappears in force almost here 
in Britun where Norse blood abounds, eg. in Shetland, 
Orkney, Caithness, in the u class of the Hebrideans, 
in Cumberland, Westmo and Lonsdale, about Lm- 
colon (where Professor Phillips noted it) ond the Wale of 
Trent, and about the towns of Waterford and Wexfoid. The 
second i on the other hand, much iesembles a prevuling 
form in Staffordshire, a very county. A notable pomt 
about it is the aency of eyes Of e neutral, undecided tint, 
between light and dark, green, brown, and grey, the har being 
comparatively hght. The third is of more doubtfnl and pf more 
old origi Iberian, Bntokeltic, Roman, Breton, Wench- 
man, may all, or any of them, have contributed to its prevalence. 
Tam inclined to think, though on rather slender grounds, that it is 
common in some of the districts depopulated by the Conqueror. 
Professor Phillips speaks of its imalle proporton, but it in- 
cludes many ro men. It ıs probably far from well repre- 
the Brigunban which seems to me to have influenced 
the other Dat y to crop out all purely. 

The breadth of the head ıs, on the average, semewhet greater 
in Yorkshire than in other parts of Britain; so we are mformed 
Dy the hattat In this the natives of Yorkshire agree with those 
of Denmark‘ind Norway, who have father bioader heads than 
those of Sweden and of Friesland. 

I have already spoken of the colours of the eyes and hair 
The latter is, on the whole lighter ın Yorkshire than in most 
pats of Eokland ; m dull rather than bright shades prevail, In 
the east, at tby, Bndlington, and Beverley, m Teesdale and 
Middle Airedale, light Ieir w particularly abundant ; m Craven, 
as might have been expected, ıt is less so. Other parts of the 
county are not so well known to me, and in this matter I have 
to trust to my own observations, 

As to the stature and, bulk of the people, howerey I have 
moch and accurate information, through the kindness of nume- 
rous observers, same of them of te as naturalist, These 
are Mr. Atkinson of Danby, Mr. Tudor of Kir€dale, Dr. Wnght 
of Melton, Dr, Christy of the North Riding "Asy Dra Kel 
bums and Casson of Hull, Mr. Ellerton of tiddlesborongh, 
Mr W of Richmond, Mr. Kaye of Bentham, Mr. Edy of 
Graesington, Dr. Paley of Ripon, Dr, of Haworth, 
Memm. Armitage of Farnley, Dr. Woodof Kirkby Overblow, 
Dr. Aveling and Mr. Short of Sheffield, Mr. , late of 
Wakefield Prison, and a clergyman on the Wolds, whom the 
preyadices or fears of his parishioners will not allow me to name. 

‘A Yorkshireman,” complamed this last gentleman, ‘‘is a difi- 
cult animal to catch and weigh and measure ;” but a very large 
number of them have been subjected to these processes by my 
obli corres ts. Tha general result is that in the disa 
tricts are remarkably ts anl saree Hough noh ept 
in parts of the west, so heavy as their a nre woud indi- 
cate—bat that in tho towns, and y in Sheffield, they are 
rapid] 3 and 1 conclude from the Haworth report 
tape te smerie. ad e caso in the manufacturing villages. In 
many of the rural districts the a ranges between 5 ft. 8 in, 
and 5 ft. 9 in, and about Richm and on the Bentham Fells 
is considerably : while at Sheffield and even at Haworth, 
ft may hardly 
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5 feet 6 inches, The causes of this great f Dur 
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degeneration are manifold: some of them may easily be traced; 
but either the will or the to remedy the evil is wanting. 
Of the moral and in endowmenf of Yorkshiremen, 
aged pefhaps appear presumptuous o1, invidious to ; bat 
e subject 1s too interesting to be passed era 
T will endeavour to treat it without either “extenuating, or 
setting down aight m malice.” Inder paits of Biitnin does 
there exist a more clearly marked moral To that of the 
Irish it has hardly any affinity; but the Scotchman and the 
Southern lishman alike recogmse the daffertnces which dis- 
tinguish the Yorkshire character from their own, but are not to 
apt to appreciate the numerous respective points of resemblance, 
chaiacter is essentially Teutonic, including the shrewdn 
the’ tuthfalness without candour, the perseverance, energy, P| 
industry of the Scotch, bat little of ther fragality, or of the 
theological instinct common to the Welsh and Soa or of the 
Imaginative genius, or the more brilliant qualities which some- 
times light up the Scottish character. 
. The sound judgment, the spit of fair-play, the love of 
comfort, order, and cleanliness, and the fondness for heavy 
feeding are shared with the Saxon Englishman; but some 
of them me still more strongly marke@ ın the Yorkshireman, as 
is also the bluff gndependence—a very fine quality when ıt does 
not degenerate into selfish rudeness, The aptitude for music 
was remarked by Giraldus Cambrensis seven centuries ; aod 
the taste for horsefesh seems to have descended from thè 





old Nor though it may have been fostered by local cdr- 
cumstances, mind like the body, us generally very vigorous 
and energetic, Ind extremely well adapted to @ommercial and 
indus pursuits, as well®as the cultivation of the exact 


sciences ; but a certain defect in irnaginative power must, f think, 
be admitted, and is provebly one reason, tbo: „h obvionsly not 
the only one, why Yorkshire, mat quite modern times, wus 

y behindhs®d in politics religion, and why the 
number of her sons who since Cædmon, have attained to 
high eminence ın literaturè is not ebove the average of Eng: 
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ON BEDICAL STUDIES 


AS at the present time so many students have just 
assembled St the medical schools in London and 
the provinces to commence or continue their medical 
education, we think that notwithstanding the ladvice so 
freely given them in all directions by their friends, and 
esoecially by those who deliver the introductory addresses 
at the different hospitals, there are some few points to 
which their attention cannot be too frequently directed. 

First, with regard to the range of sabjects which is 
iequired by the higher examining boards, such as the 
University of Londonda the carlier stages of the medical 
curriculum. There cannot be the leaste doubt, though 
several who have not participated in its advantages are 

“foad of expressing an opmion to the contrary, that the 
wider and more extended the field of study that can be 
grasped by q student at the outse:, the rpore chance he 
has of ultimate success; aad he who has no higher 
oj2ct in view than that of passing the least difficult of 
the necessary examinations which give him a licence to 
practise, must ulumately find himself. far behind in the 
race. In surgery, no doubt, there are a few who, without 
much scientific knowledge, have attained great eminence 
as operators, on account of their manual dexterity; but 
this position ought not to be the aspiration of the com- 
mencing student, as the reputation is generally of short 
duration, aiid is not much higher than that of a man who 
has rowed in a winning University boat-race, 

One great argument in favour of a liberal medical 
education is that the mental capacities of the young men 
who commesce it are very different ; amd if those who 
are the most gifted have but little chance of acquiring a 
knowledge of the facts and theories of Science. as they 
stand at the tims at which they study, they are placed in 
a position of disadvantage for future research, and find it 
always difficult to make up for lost time. When all have 
to start on the extenged course, which includes a know- 
ledge of physics, botany, pure physiology, and chemistry, 
those who have the capacity for higher work in Science 
obtain an opportunity of developing theiz tendencies, and 
are often led to give up their original design of being 
medical practitioners, to become specialists in their 
favourite subjects, aud an honour to Natural and Medical 
Science, This nfèans of selecting the best men for 
scientific work would be a sufficient result in itself to 
justify the primary education of all medical students in 
the pure sciences that relate indirectly to medicine ¢ for 
it must be remembered by those who hold the contrary 
opinion, that it is to its scientific supporters that the 
medical professiona owes most of its dignity. If we look 
at the names of those who stand highest in the pro- 
fession at the present day, it is readily seen that nearly 
all have their reputation based on a thorough scientific 
foundation. The lowering of the scientific standard would, 
therefore, undoubtedly lower the status of the profession 
amongst socicty at large, and it will be generally acknow- 
ledged that such a result 1s anything but desirable. 

The recent thorough working out of the cause of the 
outbreak of typhoid fever in the west end of London this 
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summa, shows how satisfactory are the results which 
follow the employment of a rigorous scientific method of ` 
observation. How long it would have remained undis- 
covered that the impuntiesio the milk-supply of a locality 
are the not unfrequent cause of an outbreak of typhoid 
fever it is impossible to say, if the subject had not been 
entered upon and carried through in a manner which 
does great credit to those who detected its ongin, as 
Dr. Ballard had done on a former occasion in Ishngton. 
A second point worthy of attention is the social posi- 
tion of the medical student. That he generally does not 
compare favourably with the undergraduates of Oxford 
and Cambridge is certain ; but why this is the case does 
not seem to be so definitely settled. One of the great 
reasons is that the medical education does not iaclude 
anything but the mental training : and although the medi- 
cal student is lke the average University under- 
graduate so far as age, preliminary education, and 
object of hfe are concerned, nevertheless after a curri- 
culum of three years or more, the latter has made more 
progress as a social individual. The different natures of 
their studies cannot be proved to have anything to do 
with the difference in the results, and nearly all may be 
traced to the systems in which each participates, The 
University undergraduate is subject to two independent in- 
fluences for good. A fixed code of University and College 
rules restrains him in many directions, as with regard to 
his conduct and the allotment of his time; at the same 
time that a much more stringent, but not written code, the 
result of his necessarily intimate relations with a large 
number of companions of his own age, regulates the 
details of his &ctions continually, the infnogement of which 
code removes him from his most pleasurable source of 
enjoyment during leisure hours. Most medtcal students 
miss both of these, The absence of a Proctorial system 
and College rules makes him free to his heart’s content ; 
and the comparative smallnesseas a rule, of the clique to 
which he belongs, helps to encourage rather than remove 
objectionable individual peculiaritits, which would not be 
tolerated in gérferal society. It is excessive freedom which 
is the bane of the young medical student, and the introduc- 
tion ofany system which provided a reasonable amount of 
restraint dunng the medical education would undoubtedly 
improve the ssocial stgtus of its undérgraduates, At- 
tempts have be@n made, but on too small a scale to be 
really successful. If the leading schools could be 
persuaded to invest money in Suilding swtable apart- 
ments for their* pupils, and spend part of the 
profits which must necessanly accrue to them, in 
giving scholarships, open only to those who resided in 
such buildings, a system might be devcloped which, after 
some time, from the convincing evidence it would give 
of its advantages, would cause all to participate in it. 
Until there is much more co-operative feeling among ‘the 
different schools in London, it is difficult to conceive how 
this orany other really marked improvement can be effected. 
Whilst things stand as they do, we are convinced that, in 
the long run, those will enjoy the most profitable student- 
ship, and afterwards find themselves in the most advan- 
tageous position, who put themselves under reasonable 
restraint, and endeavour to extend their circle of ac- 
quaintance beyond the few sympathising “chums,” 
who generally have but little influence for good, at the 
ALA 
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same time ‘that they often, by an unconscious roces lakes only occur in any abuhdance in gigiated districts 

_of approval -and persuasion, help to exaggerate bed, H furthef maintains that the erosive power of glaciers, as 

qualities ang develop worse. ; r . indicated bythe muddy torrent thatalways issue#from them 

`: z ite Been -overrated, because “the flogr of rock” thus fro 

ee duced is due, not solely to the wearing down of the floor of 

i LYELLS “ ANTIQUITY, OF. MAN” ` | the valley, but,“ toa considerable extent,” to the grinding 

e oa ` The Geological Evidences of the Antiquity of Man, with up of the stones which fall upon the glẹtier"and are en- 
: an Oxtline of Glacial and Post Tertiary Geology, | galphed in its crevasses. 

- and Remarks on the Origin of Species, with special | o There are doubtless many difficulties in Prof Ramsay’s 

reference to Man's First Appearance on the Earth. -By theory, and much remains to be done to verify it, but‘it 

Sir Charles Lyell, Bart, MLA., F.R.S. Foyrth Edition does seem to cover a larger portion of the facts than 

Revised. Ilustrated with Woodcuts, (London : John jj ‘that now opposed to it, There is no evidence before us 

- Murray, 1873) lto show how much of the glacier mud is respectively due 

INCE the first volume of “Th Principles of Geo- | to the two sources above referred to, but the enormous 

` logy” appeared—now more than forty-three years bulk of many of the old moraines, where they have 

ago—Sit Charles Lyell has put forth an uninterrupted | not been destroyed by subsequemt denudation, seems 

series of new works or new editions, and we have amply sufficlentto account for the dé}ris which falls upon 

, now arrived, at the 11th edition of the “ Principles,” the | 2 glacier ; while the wide extent of glaciated surfaces, and 

wth of the “Elements of Ge@logy,” and the 4th of the | the manner in which the very hardest upturnttl strata are 

` @ Antiquity of Man.” A most striking feature of these | often planed off or #osvonnées, is equally convincing proof 

_ works is, that they give the fullest and most accurate that large magses of rock have been groupd down by 

-` scientific details, and the, most philosophical discussion of glaciers, The evidence of this is very remarkable also, 

. principles and results, without fêr a single page ceasing in the case of the Loess, a deposit which covers an enor- 

to be interesting to any well educated and thoughtful | mous extent of country, and in some parts of the valley 

man. Perhaps no author has attained in go perfect a | of the Rhine os a thickness of near 1,000 feet, and 

. degree the art“of making aclénce popular without ‘ever which Sir Charles yell himself considers to’ be undoubt- 

-attempting to popularise it, or has produced “a series of edly glacial mud. I¢ is difficult to conceive how such an 

works which are equally acceptable to the experienced | enormous amount of mud could have been formed except 

geologist and to the general reader, by a grinding power capable of producing most of the 

The present edition of the welf-known “ Antiquity of effects imputed to it by Prof. Ramsay, It is considered 
Man” will fully sustain the author's high reputation, since | to be one of the most -powerful arguments against the 

-it is not a mere corrected reprint of former editions, but, ice-erosion theory that no lakes exist in certain valleys 

in several important respects, a new work, embodying al] | Which were undoubtedly filled with enormous glaciers ; 

‘ - the most recdht discoveries and resdirches on the various but the answer to this is, that a lake will only be produced 
subjects of Which it treats, while several discussions of |, When the erosion is considerably greater ateone part of 
temporary or personal intgrest have been omitted. Al. | the valley than at another, and this inequality may be 

most every chapter contains either important new facts or | caused either by unequal hardness of the subjacent rocks 

i new results derived from a more careful study of old | or-by the piling up of the ice to a greater thickness in 
ones; while some are "almost wholly rewritten, as, for | certain spots by the convergence of several branch 

. example, chap. xil, in which the most recent researches | glaciera,as must have been notebly the case over the site 

. on the climate of the Crag period is very fully given ; and | of Lago Maggiore, which received fhe icy streams de- 

it would need a very acte critic to discover In these any | scending from near 100 miles of the loftiest Alps. “It 

PA lack of that lugidity of arrangement and vigour of must also be remembered, that at such points of con- 
7 thought which have always distinguished” Sir Charles | vergnce the rate of motion of the. glacier, will be much 
Lyell’s $ more rapid than elsewhere, in arder to discharge the accu- , 

The most striking additional facts bearing directly on mulated ice-streams ; and we shall thus have a donble 

the Antiquity of Man are so well known and have been, cause of increased grinding in sugh positions, A 

so often before the public, that it is unnecessary to enume- | ` difficulty of a somewhat similar nature, and which cannot 

rate them here ; but it may be advisable to remark briefly | be so easily overcome, besets the tmequal-subsidence 

apon a theoretical point of some importance on which the theory, which can hardly be made`to account for the 
author’s views seem open to question ; and'there are also | thoufands and tens of thousands of lakes so thickly 

a few matters connected with the general subject ja scattered over the lowlands of Northern Europe and 

“ - geemi worthy of attention. America, 

Although Professor Gastaldi, of Turin, after a careful It-is somewhat remarkable that notwithstanding the 
study of the Italian Alps, has adopted Professor Ramsay's numerous researches in post-tertiary caves and gravels in 
view of the excavation of alpine lake basins by ice, Sir all parts of Europe, no‘ human remains have ‘heen disco- 
“Charles Lyell is still strongly opposed to that view. He vered which can be proved to be older than thdse found 
maintains that they have been produced by changes of | by Dr. Schmerling~ more than forty years” ago in the 
level in valleys, producing depressions which have been | caverns near Liége. After many years’ labour this gentle- 

during the glacial epoch by being filled with | man, a skilful anatomist and palsoritologist, published, in 
ice, while at all other times they were either soon filled by 1833, a detailed account of his researches, copiously illus- 
débris, or their lower barriers were cut down'as fast as trated. It is curlous to see, from Sir Charles Lye 
they wero formed. - He thus accounts for-the fact that account of this work, how completely. te nthow antic: 
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pated all the more important. results of: modern cave ex- 
ploration, and ndw thoroughly he had worked out that 
doctrine ofthe antiqdity of man which the great majorty 
of geologists so long attempted to put down. Such 
wholly independent tesearches as those df Schmerling in 
Belgium, McEnery in Devonshire, and Boucher de 
Perthes in France, made by careful and conscientious ob- 
servers, and all converging to the demonstration of one 
fact, were for many long years laughed at or ignored, 


solely because they clashed with preconceived opinions.” 


When this occurred with the students of a science which 
had already fought andjvon many hard battles against 
popular and theological prejudice, and whose whole course 
of study should have taught them how to interpret the 
evidence adduced, we are bound to deal tenderly with the 
less unjustifiable prejydices of those who have had no 
such training. i ts 
Notwithstanding the lesson these long-ignored facts 
should have taught them, some geologists still exhibit a 
strange fear or hesitation in facing the whole results of 
modern inquiries on the subject. How is it that, when- 
ever any estirfate ls made of ths lapse of titne (expressed 
in years) since any human remains or works of art were 
deposited, the lowest possible estimate is almost always 
chosen? One would think that, having once got beyond 
the traditional six thousand years, thë period of man’s 
past existence would be a matter of purely scientific in- 
quiry, to be arrived at by careful estimates in a variety of 
ways. Buf how can we possibly arrive at the truth by 
always taking the lowest estimate? we might just as 
reasonably always take the highest. Is there any merit 
in arriving at a false result so that the figures are small? 
Is it really the “safe” side so to calculate that we shall 
almost certainly be wrong? Astronomers do not think 


those observations most likely to be cogrect which give’ 


the smallest distances and. sizes of the heavenly bodies 
and it would be more dignifed and more scientific if 
geologists, whenever any data exist on which to found a 
calculation, should insist on taking the mean result of 
various impartial estimates as that most likely to be the 
true one. From this point of view it may be interesting 
to give a summary of the more important attempts’which 
have yet been made to determine the antiquity of human 
remains or works of art. 

From observations at the delta of the Tiniére and on 
the lakes of Neufchatel and Bienne, the bronze age in 
Europe has been determined with approximate accuracy 
to have been from Jooo to 4,000 years ago, and the stone 
age of the Swiss Lake dwellings at from 5,000 to 7,000 
years and an indefinite anterior period. The burnt brick 
found 60 ft. deep in the Nile alluvium indicates an æti- 
quity of about 20,000 years, taking, trom a calculation by 
Mr, Harner, the estimate of 3}in. per century as thejrate 
of deposit of the mud. Another fragment found at 72 ft. 
deep is estimated by M. Rosière to be 30,000 years old. 
Some human bones found in a lacustrine formation in 
Florida have been considered by Agassiz, after a -careful 
examination of the locality, to be at least 10,000 years 
old. A human skeleton found at a depth of 16 ft below 
four burled forests superposed upon each other, has been 
calculated by Dr. Dowler to have an antiquity of 50,000 
years, 

These latter estimates may be very uncertain, but 


we have no reason to think them improbable, from 
what te know of the great changes of physical 
geography that have undoubtedly taken place since 
man existed. Kents Cavern at Torquay furnishes a 
good example of these, since the whole drainage of the 
surrounding country must haye been very different when 
the great thickness of cave earth was deposited by floods 
rushing through the cavern which is now situated in an 
isolated hill We haye here indications of an immense 
antiquity from various sources, The upper stalagmitic 
floor itself marks a vast lapso of time, since it divides the 
relics of the*last two or three thousand years from a 
deposit full of the bones of extinct mammalia, many of 
which, like the reindegr, mammoth, and glutton, indicate 
an arctic climate. It has been remarked that the varying 
thicknesses of the stalagmitic floor, from 16in to 5 ft, and 
upwards, closely correspond to the present amount of 
drip in various parts of the cave, so that the cave itself 
with its various fissures and crevices does not appear to 
have been materially since the stalagmite was 
deposited. It is true that the (drip may once have been 
greater, but it may also have been less, and we do not 
know that a more copioug drip weuld neceasarily produce 
amore rapid deposit of stalagmite. But names cut Into 
this s ite more than two centuries ago are still 
legible, showing that,in a spot where the drip is now 
very copious, and where ‘the stalagmite is 12 ft. thick, 
not more, than about one-eighth of an inch, or say one- 
hundredth of a foot, has been deposited in that length 
of time (British “Association Report, 1869, p. 196), This 
gives a foot in 20,000 years, or 5 ft. in 100,000 years; and 
there is no reason whatever to consider this to be too 
high an estimate to account for the triple change of 
organic remains, of climate, and of physical geography. 
But below this again there is another and much older 
layer of stalagmite, generally broken up and imbedded in 
the cave earth. This older staMigmite is very thick and 
is much more crystalline than the upper one, so that it 
was probably formed at a slower eate. Yet below this 
again, in a sold breccia, very different from the cave 
earth, undoubted works of art have been found. A fair 
estimate will therefore give us, say, 100,000 years for the 
upper stalagmite, and about 250,000 for the deeper layer 
of much greater thicknegs, and of more ctystalline texture. 
But between thése we have a deposit of cave-earth which 
implies a different set of physical conditions and an altera- 
tion in the geography of the surfounding country. We 
have no means of measuring the period during which this 
continued to be formed, but it was probably very great ; 
and there was certainly some great change in physical 
conditlons during the deposit of the lower stalagmite, 
because the fauna of the countyunderwent a striking change 
in thelinterval. Ifwe add 150,000 years for this period, 
we arrive at the sum of half a million as representing the 
years that have probably elapsed since flints of human 
workmanship were buried in the lowest deposits of Kent’s 
Cavern, It may be objected that such an estimate is 
so loose and unt-ustworthy as to be altogether valueless ; 
but it may be maintained, on the other hand, that such 
estimates, if sufficiently multiplied, are of great value, 
since they help us to form a definite idea of what kind 
of perlods we are dealing with, and furnish us with a 
series of hypotheses to be corrected or supported ;by 
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further observation, and will at last enable us tẹ arrive 
at the antiquity of man within certain probable limits of 
error. Without laying stress on any portion of the above 
very rude estimate, it may, I think, be averred that it is 
not palpably too high, but is just as likely to be too low ; 
and this last supposition will be rendered more probable 
when we consider the vast lapse of time implied by the 
position of some of the recently discoverd palmolithic 
weapons. ° 

The flint tools found in the gravel at Bournemouth, in 
the Isle of Wight, and near Salisbury, at elevations of 
from 80 to 100 feet above the present valleys, imply, ac- 
cording to the best observers, that the whole series of sur- 
rounding river valleys have been ékcavated since they 
were deposited, and that the system/of drainage and posi- 
tion of the coast-line have been very greatly altered. The 
hippopotamus of the Gower Caves implies changes equally 
great, since the peninsula of Gower now contains only 
small streams, and could not*possibly have had a large 
river without very important changes in its relations to 
the adjacent country. The position of the flint weapons 
in the valley of the Somme, at Hoxne in Suffolk, and in 
many other places, all combiné in indicating that very 
important changes in physical geography have taken 
place since they were deposited, We can Sardly 
suppose that in all these different localities the changes 
were abnormally rapid, especially as in mo case 
do records of the historic period indicate that any 
remnant of the process was then going on; and from 
what we do know of the rate of such changes, and their 
intermittent nature, we are entitled to affirm that the most 
extreme estimates yet made of the antiquity of the men 
who fashioned and used the palxolithic implements is 
quite as likefy to be under as over the truth. 

There is as yet no clear evidence that man lived in 
Northem Europe before the glacial epoch, and even if he 
did so the action of the ice sheet would probably have ob- 
literated all records of his existence, Every evolutionist, 
however, now believes that he must have existed far back 
in the tertiary period, and that the proof of it will be 
found, if at all, in some of the warmer regions of the old 
world, Here is surely 4 problem of grand and abSorbing 
interest awaiting solution at our hands, Geologists are 
not usually wanting in energy or enterprise, and they 
number in their ranks many wealthy men. It is to be 
hoped that they will soon energetically attack the prob- 
lem ; and no more promising field of research offers itself 
than the limestone caves of Borneo, which can be explored 
with perfect safety, and at a moderate expense. We can 
hardly now expect any great additions to our knowledge 
respecting the antiquity of man in Northern and Central 
Europe, and must go to warmer regions if we wish for 
new discoveries and startling revelations. i 

A. R. WALLACE 
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Fellowahip at Magdalen College 


I THINK the notice}in NATURE of t 25 
election about to take place to_a Natural 
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en College 1equies some comment » The amount of 
emc ement which falls to the share of science in Oxford 


a 
18 Bo , that it might reasonably bè demande that what 
there js should be thrown open to as many candidates as possible. 
When, therefore, jt was announced thgt, the Fellowship would 
be given for proficiency ım Biology, it might have been inferred 
that the electors had this object m view. Biology is held, else- 
whee than m Orford, to be the science which treats of the laws 
governing organization and vital activity ; im other words, struc- 
ture and function in aX forms of life, whether vegetable o1 animal, 
gt was not, perhaps, an unreasonable inference, therefore, to 
daw fiom the terms of the notice, that ıt was the intention of 
the College to make Biology in its widest sense the fonndatoa 
of the examination, and to allow mdividual candidates to exhibit, 
m addition, such detailed knowledge as they might possess of 
Zoology, Botany, or even Paleontology. This would not have 
attributed to Biology a wider meaning than, for example, Mr. 
Heibert Spencer or the Science and Ait Depaitment attach to 
it, Thinking it desnable, however. to some official m- 
formation upon the subject, I wrote togthe President, who, after 
some delay, 1eplied m his opinion, as preference would be 
given to Biology at would be useless to offer Botany as a special 
subject. This is not more ieasonable then it would be to say, 
that because Physics was to be the subject of an examination it 
would be useless to offe: Elechiaty or Heat es a special subject. 
But the terms of the President's reply were rather ambiguous, and 
I therefore made some furthe: inqumes. I lenrgs, as the result, 
that the College considered item ble to compare, the merits 
of a candidate who stood on the logical, with one who stood 
on the Botanical, mde of the general meci $ 

I think myself the difficulty 1 not one which should have been 
found insupmable ; gat, assuming that the College had sufficient 
grounds for a different opinion, then I think the electors should 
not have offeied theig Fellowship for Biology, when what they 
really had in view appeats to bea detailed knowledge of the 
Zoological preparations in the University Museum. 

W. T. THISELTON DYER 





The Sphygmograph 


THERE appearsin NATURE, vol. vill. p. $30 
thens for the M.D. Canteb. on the subject of Bright's disease, in 
which reference 4s y made to some sphygmographic 
observations therein contnmed. It is apperently from the pen of 
Mr. Garrod, who is himself the author of interesting and im- 
portant researches with the sphygmograph and cardiograph. 

e agreeing with a part of my explanation of the normal 
pulse tracing, as regards the points m which it differs from the 
view commonly recei he takes excephon to the account 
which I Shave griven of the tidal or first secondary wave. It may 
be well to say in reply a few words $on the pomt at isme, 
since the reference to it in the thesis was very bref and inci- 
dental, and I shoald not wish it to be taken as a full account of 
my views as to the mechamsm of the pulse. 

The explananon of Mr. Garrod himself is that the tidal wave 
dis an instantoneons wave due to the closure of the aortic valves, 
This theory was first proposed by M, Marey to account for the 
tidal wave m many of its forms; bat, so far as I know, it has 
not been adopted by any writer on the sulgject In England mth 
the exception of Mr, Garrod. There is this difference, however, 
between them, thet while M. Marey holds that the dicrotic wave 
bas nothing to do with the aortic valves, but is a reflection from 
the periphery, Mr, Garrod considers that it w the wave of ex- 
pansion from the closure of the aortic valves, which becomes 
sepaated from the instantaneous wave as it recedes from the 
heart. Thus the faculty of o ing two waves of different 
velocity, which by most writers 1s attributed to the first impulse 
of the heart, combmed with the closure of the mitral valve, is 
by Mr. Garrod denied to that event, but ascribed to the closure 
of the aortic valves. Now I believe it to be mechanically im- 
pate for any wave to be propagated with a velocity different 
rom that of the wave of expansion, except the purely vibratory 
were of sound, and Mr. Garrod appears to hold that a 
mere vibration produces no elevanon in the tracing. The ques- 
tion, however, may easily be determined experimentally. If 
there appear in the tracing two waves which are travelling with 
different velocities, their relative position will vary at t 
distances from the heart. Let, therefore, anyone who wishes 


a notice of a 


ence Fellowship jat | tofsettle the question for himself take tracmgs of a good many 
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maikedly tricrotic pulses, say from the femoral and also from the 
dorsalis pedis argr.es. According to the view of Dr. Burdon 
Sandeison end most other writers, the interval Setween the 
primary ang tidal waves ought to be more than doubled iméthe 
dorsalis pedis; according to the view of Mr. Garrod, pon thé 
contrary, that betweeg ghe tidal and dicrotice waves, 1t%nll be 
found there is no such considerable and constant vanation 
as would be required by either theory, although the tidal wave 
dces not maintain its relative position so closely as does the 
dicrotic wave. TBe kind of pulse best of all suited for this ex- 
periment is fortunately ~ rather scarce ; it is that of a young 
person who has a ular kidney, but is free from dropsy. 

The theory of Mr, Garrod may appear at first sight suitable 
to one of the forms of healthy p in which the tidal wave 
peas as a slight elevation preceding the dicrotic wave , ‘but I do 
not think that it will be accepted by anyone who has watched its 
vanation in a large number of diseased pulses, and has seen it 
pass through every gradation, from a separate and distinct wave 
to a mere convexity m the descending curve, which may com- 
mence immerhately from the top of the primary upstroke. In 
the pulse of ngid tengs this latter form js often taken when 
the Beart is quiet, but when it acts more rously the tidal 
ware becomes separated, owing to the development of the so- 
called “ paraasion element,” which 1s 1eally the effect of ac- 
quired velocity ın the sphygmogreph. The case which should 
afford the most crucial test 1s perhaps that very rare one in which 
the aortic orifice is closely obstructed, and scarcely any valves 
remain to pieduce a wave by their closure.e The tidal wave 
should then, according to Mr. Garrod’s theory, be at least greatly 
diminished, but, in point of fact, it ıs then more greatly deve- 
loped than under any other circumstances whatever. Evidence 
to the same effect may be derived from the use of an artificial 
heart with expermmental clastic tubes, for 1 is found that, under 
suitable conditions, the tidal wave may be greatly prolonged by 
a protracted contraction of the heart. ‘“bhis was first shown by 
Mr. Mahomed in the Medical Times, and although I believe his 
theory to be eironeous as to the relation between the primary 
and tidal wares, yet, with regard to the practical associations of 
the tidal wave, my experiments have led me to conclumonsa 
which are quite 1n agreement with his, namely, that three things 
contribute to the development of the tidal wave—inciease of 
piessure, diminution of elasticity, and prolongation of the heart’s 
contraction, 

Mı. Garrod argues that the tidal wave cannot have anything 
to do with the mertia of the long lever, becange it uw shown in 
the reflecting $phygmoscope, in which that is absent. I do not, 
however, conmder that the result is due solely, and posmbly not 
even chiefly, to the mertia of the lever, but to that of the instru- 
ment altogether, and inertia is possessed likewise by the sphyg- 
moscope. Aloreover, since the latter does not record its mdica- 
tions, tt would be difficult to ascertam whether the tidal ware 
shown by it corresponds precisely to that of the sphygrsographic 
tracing. Another insgument has also been called a sphygmo- 
scope, In which the motion of the pulse Is shown by the vanation 
of a gas flame. In this there a indeed the counterpart of 
the tidal wave, but not 1n the form of a single wave ; instead of 
this a series of small waves is shown. These may appear only 
as a slight quivering motion, and are evidently due to the oscil- 
lation of the elastic diaphragm upon which the pressure of the 
pulse is received. 


Mr. Ganod maintains his own theory ially on the ground 
of observations wit? hus cardio-sphygmdgraph, showing the 
commencement of the tidal wave iù the to be syn- 


chronous with the closure of the aortic valves. But the deter- 
mination of the moment of that closure depends on the correctness 
of his inte: pretation of the minor elevations in the pa 

. These are numerous, and his inte: pretation of them all 
is most ingenious, bat to accept it requires an implicit faith that 
the instrument itself has no pert in producmg any of the mmor 
featmes of the curve. Now, that curve was drawn by a lever, 
moving on a pivot, and belanced between two springs, which 
would seem a contrivance iarly liable to oscillate. When 
therefore it is further f that in cardiac tracings published by 
other observers, or those obtained by applying the sphygmo- 
graph directly to the heart, there is no close correspondence 
either in the number or the position of the elevations, the con- 
clusion can hardly be resisted thar some of them are due to such 
oscillation. My own opinion is that nesther in the cardiographic 


* [We have omithed the prefix sæ- from this word; we hope Mr. Galabin 
wil us,—Ep.] 








nor in the radial pulse tracing can the point corresponding to the 
end o ole be precisely determined. 

The whole subject is one which it is difficult even to state in- 
tellhgibly without a constant reference to diagrams of tracings, 
and therefore, for a fuller account of my views as to the theory 
of the pulse, particularly in reference to the complete explanation 
of the dicrotic wave, I must refer to a paper to be published in 
the next number of the Journal of Anatomy and Physiology. 

While I conmder that the construction of the spbygmograph 
has some influence on the tracing produced, yet ] believe that, 
b Levert ghance, the coe ee more practically useful than 

s ware were 100: ect accuracy, for I think 
thet shght differences in it, which Pld then perhaps escape 
notice, are, as it were, magnified and made ext to the eye. 

I may say an conclusion that I do not quite agree in the view 
thet we must wait for the practical application of the sphygmo- 

ph untl phymologists are agreed about the theory of the pulse, 
or, ee to pregent appearances, that consummation 
distant ind There is, however, among sphygmographers an 
agreement about practical inferences w. 1s almost as notable 
as the confusion which prevails as to mechanical canses, It is 
possible therefore for a person to use the sphygmograph for 


diagnosis and is, who does not even attempt to under- 
stand the cause of the waves seen in its tracings, But it must 
be allowed that the ofthe mechanical question is much 


to be desired, and that, without it, the sphygmograph cannot 
afford that service, which otherwise it would be capable of doing, 
to the solving of all general physiological problems relating to 
the vascular system. And, from a pactical point of view, hae 
may perhaps be regarded af among the most important in phy- 
siology, for it is probably through the ageucy of the vascular 
arate that many of the greatest effects of remedies are pro- 
d - A, Le GALABIN 


On the Origin of Nerve-Force 


IN a paper on this. subject, by Mr. A. H. Ganod, in 
NATURE val. vii p. 265, the author states that in cold-blooded 
animals, nerve-force must be generated by the difference between 
ther own tem res and of the medium by which they 
are surround Now, to take the case of a frog as a common 
example of a ‘‘so-callgl” cold-blooded animals A few days 
ago, when the thermometer was standing at 71°, I took the tem- 
perature of two fr one was 69°, and the othe: 67°; the 
difference between tem and that of the suround- 
ing air was practically s/, ow, %n a day of this sort of tem- 
perature, it would seem that the pervious integument of the frog 
1s continually exhaling moisture, and, that in uence the 
temperature falls, and would continue to fall below that of the 
surroun air, *were it not that ıt was raised by the heat gene- 
tated “by the destruction of tiene that is continually going on 
within the body of the animal ;” so between these two contend- 
ing foræs a state of equilibrium results, and the temperature of 
the animal and the surro air are the same, But, if this 
be trae, it folles that the whole of the heat’ from the animal is 
used up in kee ap ta tenpercrare nid therefore none Gat be 
spared for conversion into nerve-force, Therefore, a frog at rest 
on a summer's day ought to have no nervous energy. Now, 
suppose our frog takes to leaping viforously, he will develop a 
certain amount of heat, and then he ought to have a great deal 
of merve-force ; but it is not found that an active frog is more 
“nervous” than @ quiescent one, 

Again, the nervous irritability of a 
acting with the instantaneous energy with which it acts in a 

still persists far than in other vertebrates, and 
will continue much longer after the somatic death of the animal, 
when it is quite clear that the temperaiure of the body and the sur- 
rounding medium will be the same, Now In this case the nerves 
may ba so irritated as to lose all irritability, and yet, alter a 
puiod of rest, this irritabilıty will be ined, clearly, to my 
mind, showing that nervous must after the 
death of the anımal, when all differences of temperature have 


Finally, it must be admitted, without the ald of any hypothe- 
sis, that the difference between the tempernture of a frog and the 
ee oe Tey alight; and yet this animal 
pommit w we an extremely “permstent” form of ne ve- 
orce, 


though perhaps not 
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On the Polarisation of [ight in the Ralnb 


As I do not remember seeing any notice, in books on light 
and colour, abont the polarisation of light in the rainbow, I 


1 


sion, while looking at the ae 
it with a { which I kept in my pocket, I looked 
at the bow, through the and saw, the bow; but 


ing the tourmaline the bow alternately disappeared and 
leap at every quarter turn: while the light a stack 
which stood within the bow apperently 


un From this I inferred that the light af the rainbow 
was wholly polarised, while the other light in its neighbour- 


Pee ce vanishing and f the light 
$ ishing @ ppearing of the 
dhe tournas ai two occasions 
waited for theese additional occamons to 
make sure of the as I was called away from the first ob- 
servation; and when I could go hack the rainbow had vanished. 
The date of the second and third times are Angust 28 and 
September 4; 1873 
icester, Sept. 5 . Gro, FINLAY 
: a Vic cere Tha light o foe filnbow mis obse tra 
Biot Tern and wie ee in Sra i (Se i oe 
ptics,” art. 185. th respect to rain 1 D, 
there sie two kin 1) ened be ne Y, 
the light comes to the eye from theater. This is not thought 
worthy of ial mention by Brewster. (2) That in which 
light of the sm reflected from water strikes shower ‘and 
foms a bow not concentric with the common bow.® (See 
‘« Brewster's " art, 186.) It is very easy to see that 
these two kinds of bow form parts of the same cone whose 
axis is at the same altitude as the sun, bat in the opposite 
aximuth.—J, C. M.] 
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Autumnal Typhoid Epidemics 


- THERE to be two types of these,—firststhe malignant 
and which breaks out in isolated spots and is usually 
traceable either directly or indirectly to some sins of sewerage ; 
mr a becond qr Milder form, Which ae) oret r larger areas, 
is much more and apparently unconnected sewage 
exhalations or cpa ley hae eral cer E 
lately made suggest an lgnation origin latter 
oa We have had Se a oat aad ike were Biner, 


cab 
lage a i cepecilly the lobes ave df Gatton 
and cabbages, have rotted by the recent rains—so 


cover of turnip- will confirm my observation 
of thelr agp eA e. England, 

Modem ture Chelly 
ding in the direction of root crops fot cattle 


and their outer leaves, and also those of kitchen vegetables, 
drop offend retam to Ths oll ine dy, crisp, and inodorous 


tion. à 
That the moist decomposition of such vegetable matter should 
supply nourlshment to germs to those which 
are fed by , and that the exhalations of the i 


-epidemics should be most prevalent in such the present, 
and should prevail more especially in market- garden and èattles 


So far as my own means of observation 


E ` 
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Venomous Caterpillars P 
OBSERVIKG a letter in NATURE 


P E T 


venoms cater- 
pernonal ex- 


p: . 


The hadryeceberpillars havea bad geputation ¢ here. 
Asa boy, nurses tol me if one got tighi round my fingen, i 
Pp a = l the Aon age 

are as 
ploreman, though, ca neal Liow, SULA Eaa 

In P there’Js a most le 
known as the “ on ,” from the great numbers 


This kind has undoubt- 


E 


The hairs, in a state of repose, 
and it is only when irritated or that it ralece in 
There can be no question as to the stinging pro- 
others, can 

wet induce us to 


finger, as though by some electric attraction. sete 

Bee Se cansed by a nettle, I am inclined to 

case the cause was likewise analogous. It is, 

however, possible that the hairs are brittle, or armed with articu- 
lated branches, 

With reference to the power of detaching hairs possemed by 

some a remarkable instance came under my notice 


the 
ensconced under the shadow of some convenient leaf. In 
this process, if thread was used at all, it was with the greatest 


economy. aes ‘ 
~ As it was evident that such hairs mist be well d totheir 
when I 


I examined them under x good 

armed with short barbs on all especially 
towards the extremities. ‘Tho tpincs ream tolerenly thi’ piving 
under the lens much the appearance of a sprig of 


Berne, Switreriand - Epxn 
In reference to the article on. venomous in 
NATURE of the 14th inst., I beg to offor you, if the subject is 


not closed, my own very un experience. z 

On the 19th of June last as 1 wes sitting in my drawing- 
ones near an open window, lookiag on tha garden, T suddenly 
felt an itching sensation in my throat and ftm, and on examining 
-haired caterpillar, In a 


He ordered mo some sim applications me that a 
few hours would bring relief. In this he was totally mistaken, 
The inflammation increased to the extent of general 


prod 
and the next day it continued 
j the traces 


The insect could not, I imagine, have bitten me, as I felt 
nothing at the moment, 

ee tten by tropical techy. bat in tio 
one instanco have I suffered so severely, or been so disfigured, 
The sensation reminded me somewhat of the prickly heat, only 
tt was infinitely more intolerabla -` 


“Wasayes Thep was no predisposing cause, as I was at the timo in good 


. 
: ET 
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health, and had no tendency to fever, alth the temperature | hemispheres situated more posteriorily, produced no 

was Temirkabiy high for the month of J = effect.¢ Thus they found the E for the extensor and 
I have not a similar accident during my figteen years’ | adductor muscles of the anterior extremity at the external 

Pealdeace jh France, bar I prenne. are not end of the pre-frontal convolution ; and somewhat be- 
miali AE on ee enia” Tilga French ex) hind it the centre for the flexor and rotating muscles of the 

Pe Re so dda oes en gh me same extremity. The irritation of these centres by 


7, Rue St. Claire, Patsy, Paris 


° @ Tho Glactal Perlod 


Pror. TYNDALL hes several times called attention to a point 
în regani to tbe height of the snow-line, which seems to be 

ily overlooked by those who speculate on the causes of the 
great of snow during the glacial epoch. It is of 
course well known that the height of the mow-line at any place 
is determined mainly by two things, vix, the depth of annual 
snow-fall, and the temperature of the place. If the amount of 
snow falling over the whole earth is to be increased, the evapora- 
fron must also be increased. (“Heat asa Mode of M: e 
pp. 206-7. New York, 1866.) This would also raise the tem- 
erature, but the snow-gne might neverth descend. We 
ve a case of exactly this kindin the H yas. On the warm 
southern mde of these mountains the mow-link is, nevertheless, 
000 ft, lower than on the northern side, where the temperature 
very much colder. This is evidently due to a difference in the 
gmomt of annual precipitation. e that the sun was 
at onetime much warmer than now, and that since then it has 
been steadily cgoling ; and I believe you havesthe key to the 
solution of the questions asked by J. H. Rohm, as well as to 
such questions as the widespread occurrence of tropical vegeta- 
tion during the 


ages, 
Iowa City, U.S. 


Frank E NIPHER 
e. 
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RECENT RESEARCHES ON FHE LOCALISA- 
TION OF THE CEREBRAL FUNCTIONS 


"THE fifth part of Dr. Brown-Séquard’s new “ Archives 
of Scientific and Practical Medicine” contains an 
excellent report by Dr, Neftel, “on some of the recent 
researches in neuropathology” embracing a digest of 
several important modern methods, recently introduced, 
for the ose of analysing the functions of the different 
parts of the cerebral hemuisph together with a suc- 
cinct accoun of the results arri at by their employ- 
ment. An abstract of this report forms the substance of 
the present notice. 

e researches of Longet, Magendie, Matteucci, and 
others have led to the assumption by most physiologists, 
that the cerebral hemispheres, especially their corti 
substance, are destitute of sensibility, being the seats of 
origin of higher megtal phenomena only. The experi- 
ments from which these conclusions were arrived at, con- 
sisted in the irritation of the hemispheres in livi 
animals by mechanical, chemical, and electrical means ; 
and in none were they succeeded by muscular contrac- 
tions, As if to put the question beyond a doubt, Flourens 
removed the entire hemispheres without disturbing the 
muscular mechanism, 

But the tendency ef modern observation is in a diffe. 
rent direction ; the new researches have been made inde- 
pendently by several investigators, with entirely different 
methods, nevertheless the results are the same, cont 
to that of the earlier workers ; the evidence going to prove 
that the cortical-substance of the cerebral hemispheres is 
in close relation with certain muscular groups, forming 
the “ psychomotor centres ” of Gudden. 

Fritsch and Hitzig commenced these researc the 
latter having observed that galvanic excitation of the 
hemispheres in the living man produced contraction of 
the eye-muscles, This aberrant result suggested further 

ents. They irritated the cerebral hemispheres in 
a dog with an extremely weak current, and found that 
movements of certain groups of muscles followed the ex- 
citation of definite spots on the antetlor convex portion of 
the brain, always upon the side opposite to that which was 
acted on; whilst the same excitation of portions of the 





metallic closing of a yor Biba galvanic current produces 
a single contraction? w. the interrupted current pro- 
duces tonic and gradually eure pease contractions of 
these muscles, followed by epileptiform movements. The 
anode has much more influence in producing these results 
than the cathode, so much so, that with a current of 
minimal intensity contractions can only be produced by 
the anode, « 

When Fritz and Hitsig removed in dogs the centre for 
the anterior extremity, this latter did not me entirely 
paralysed, the animê! could use it, but imperfectly, and 
seemed quite unconscious of the condition of the limb, 
which could be placed into any position without attracting 
its attention. 

Nothnagel employs a new method for the determina- 
tion of the functions of the brain. His observations are 
made mostly on rabbits. An incision is made in the 
scalp, the skull is perforated with a needle. Through the 
canal thus formed in the bone a very small drop of a con- 
centrated solution of chromic acid tee ee mena el 
es Upon EA jth a very slender nozzle. e 
scalp wound is iib suture, and the animal does 
not seem to be affected, except with regard to the func- 
tionalederangement incidental to the lesion, Generally 
they survive the operatipn two or three weeks, and die 
from causes which Nothnagel cannot explain, no consti- 
tutional symptoms being developed. However, when the 
doni acid'le injected tats the erl cerebral venire 
death is the immediate result. On post-mortem exami- 
nation, where the chromic acid was injected a minute cir- 
coed place appears, of a green colour, resistant and 

® 

In methods employed previous to this, many causes 
acted to impair the value of the results arrived at; there 
was considerable hemorrhage, refrigeration of the brain 
surface, and modification of the intra-cranial pressure, in 
addition to which the animal died very shortly. These 
are obviated by the new means just described ; many fresh 
facts have therefore been brought to light. In one of his 
experiments Not made a chromic acid lesion on the 
surface of the gerebral cortex, which penetrated very 
slightly into its substance, in a spot corresponding exactly 
to the outer end of the post-frontal convolution. The 
animal ap healthy, but it was found on careful ob- 
servation that it had lost the muscular sense in the an- 
terior extremity, on the opposite side to thé cerebral lesion, 
it being possible,to puf and retain for some time, the 
affected paw in strained positions, This condition 
off before death, which seems to indicate that the terminal 
station or the real centre for the “muscular sense exists 


aan and that ‘after a time other ways to it become 
evelo 
No found, further, a circumscribed locality in 


the cerebral cortex, the lesion of which produces a 
and transient hemiplegia of the opposite extremity. 
This spot is in front of that for the muscular sense, and 
deeper than it. In no other portions of the cerebral cor- 
tex, except those above mentioned, have the chromic acid 
lesions been followed by ytic symptoms, 

Gudden has introdu another method by which the 
function of the. different parts of the cerebrum may be 
studied. He finds that newly-born animals, as rabbits, 
will undergo a very great amount of mutilation without 
interfering seriously with the nutritive functions, so that 
pore a regs removed, and the animal 

to size, with no rrp ities excepting th 
resulting from the absence o thecparte peered The 


slight sensibility, rapid coagulation of the blood, and the 


partial 


` 
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quick growth, are all in favour of Operations. ‘The fol- 
lowing are the results of his experiments on the cerebral 
- hemispheres :—“ Very convincing facts are obtained by 
removing the cerebral hemispheres in new-born animals, 
and allowing them to grow up: The result is idiotismus. 
There is also reason to locate the organic conditions of 
voluntary movements in tbe corti rubstance of the 
brain, but there is no reason to-accepwtbe corpus striatum 
as a motor genglion. The hemuplegion following the 
destruction of the nucleus lenticularis can be satisfactorily 
explained by the rupture of fibres ‘passing through the 
internal capsule. But admitting the cerebral cortex as 
the organ for voluntary movements, there is no necessity 
to have another motor ganglion. Indeed, Gudden’s ex- 
periments on new-born rabbits, by removing portions of 
the hemispheres, have demonstrated that the organ of 
voluntary motion 1s located in theefrontal part of the 
_cerebral cortex.” 

Dr, Ferrier, whose results are referred to in another 
column, is working in a similar ficld of observation, with 
the view of elucidating the relations between certain con- 
volution centres, and definite sets of muscles at the 
periphery. ° 





FRENCH ASSOCIATION FOR THE ADVANCE- 
MENT, OF SCIENCE 


JEE second meeting of the French Association for the 

Advancement of Science was held at Ly ons from the 
21st to the 28th of August, under the Presidency ofe Prof. 
Quatrefages. This Association bids fair to become as 
popular ın France as the British Association in this 
country, The work done in the «ections wbich I visited, 
those of Anthropology and Geuugy, was, to say the very 
least, as valuable as that done by our own sections, Among 
the brought before the former, the pleistocene station 
of Soluré excited considerable interest, and was subse- 
quently visited by the section. The site hasbeen used by 
man for habitation and burial, as late as the Merovingian 
times, in whch it was a cemetery, and the strata are to a 
considerable extent remanid. The associavon of remains 
on that spot of varying age, Paleolithic, Neohthic, and 
Frankish, seems to throw a doubt on the precise date of 
the human skeletons, burfed at full length, and generally 
believed to be of the same age as the associated imple- 
ments of reindeer, ang bones of mammoth, Dr, Gosse 
also read a paper on the reindeer-cave of Veyners, 
Switzerland, and exhibited carved implements of reindeer 
antler, usually called “ batons de commandement,” which 
are of the same form as the arrow-straightenera of the 
Eskimos. Here, as in the caves of Belgium explored by 
M. Dupont, they presented but one perfgraton. The 
debates were very animated, and @rew oyf many valuable 
remarks from the emiment anthropologist, Dr. Paul 
Broca. 

In the Geological s&tion, papers were contiibuted by 
the Comte de Saporta, MM. Dumertier, Beboux, and 
others, and in the debates Prof. Carl Vogt of Geneva took 
a prominent part. MM. Falsan and Chantre exhibited 
and described an elaborate map of the glacial phenomena 
of the middle basin of the Rhone, drawn on a large scale. 
They traced the glaciers of the Alps, and of the Jura, 
as far to the west as the Sflone, and as far to the south as 
Valence ; and they proved that there were two epochs of 
glaciation, the one during which the area in question was 
covered by a great ice-sheet, conveying Alpine blocks over 
the Jura into the valley of the Sfone and middle basin of 
the Rhone, and the other during which the glaciers were 
isolated, and local moraines accumulated in the river 
valleys, These two periods correspoùd with those which 
have been noted in Great Britain and Ireland, by Prof. 
Ramsay, Hull, and others, The map presented a com- 
bination of artistic skill, with carefulwork in the field, 
which is very rarely met with, 


, 














In the evenin e popular lectures wére given to the 
public, one of hic , by M. Janssen, on thexConstitution cf 
the Sun, was admirably ulustrated. | 

The times of meeting of the sections differ 

e prpgramme of the day being, first, a mornin 
from 830, org t@ II AAL,—Weyettuiemy and, an afternoon 
sitting from 3 to § P.M.—tben dinner; and sometimes an 
evening sitting commencing at eight, when there were no 
lectures going on. The sections were 1@ in humber, and 
comprised Agriculture and Medicine, as well as those 
represented in the Brtish Association, There were ex- 
ĉursions down the Rhone, and to Geneva ; a grand fete 
given by one of the merchants, and ‘a magnificent enter- 
tainment given by the City of Lyons mm the Town Hall. 

In writing this short notice the extreme courtesy and 
consideration of the French Association to the strangers 
should not be omitted. Their hoy to the only 
English guest present was too great to flow from any 
personal motive, and evidently was intended as a mark 
of respect to the British Associatic&. W. B. D. 

e 


m ours, 
sitting 





THE METEOROLOGICAL CONGRESS AT 
VIENNA 


THE Meteorological Congress which met at Vienna 
4 during the past month worked very bark amid many 
difficulties, and we believe “ill have good results. Tue 
Congress sat from Sept. 2 to Sept. 16. The protocols and 
appendices are in the press, and will appear officially in 
French and German, whue Mr. R. H. Scott has under- 
taken an Enghsh franslation, which will appear as soon 
as possible. The jpllowing is a list of the delegates 
from the various countnes :— Antonio Aguiar, Spain; 
H. Buys-Ballot, Netherl:nds ; Carl Bruhns, Germany , 
Alexander Bu Great Britain and Ireland; J. L. 
Campbell, China ;.Giov. Canton, Italy ; Aristide Coum- 
bary, Turkey ; v. Czelechowsky, Austria; F.* Doergens, 
Germany; Prof. Ebermayer, Bavana; Fradesso da 
Suveira, Portugal ; M. Gloesener, Belgium ; Juhus Hann, 
Austria ; Hofimeyer, Denmark; Carl Jelinek, Austna ; 
ie Lorenz, Austna ; Heinrich Mohn, Norway ; Robert 
uller, Austrias-Hungary ; Albert Myer, Ugited States; 
Georg Neumayer, Germany; E. Plantamour, Switzer- 
land ; Ernst Quetelet, Belgium; R. Rubenson, Sweden ; 
Guido Schenzl, soe SP Julus Schmidt, Greece; IL 
Schoder, Germany; Robe:t H. Scott, Great Britain and 
Ireland ; Carl Sohncke, Germany ; H. Wild, Russia; F. 
Winnecke, Germany ; A. Zamara, Austria. The folowing 
is the programme of subjects discussgd 
IL Jastruments—it, What is the construction of the 
barometer most suitable for stations of the second 
order? Is the use of aneroids at such stations advis- 
able? 2, What modejof exposure of thermometers for 
the observation of air temperature is the best and most 
suitable for general adoption? 3. What is the best con- 
struction for maximum and minimum thermometers? 4 
What instruments should be used for deternuning intensity 
of radiation, and in what way can the comparison of 
the results obtained be secured? 5. What is tne 
best apparatus for observing earth temperatures? 
At What depths ought they to be made, in order that 
the desired agreement may be attained? 6, What 
instruments should be used for ascertaining the state 
of moisture of the atmosphere? Does the Bere: 
yero- 


meter suffice for this purpose? Can the hair 

meter be made applicable, and with what Nmitatons ? 
7. In what way can an agreement in the signs tor the 
directions of the wind be attained? Is the deduction of 
the mean direction of the wind according to Lambert’s 
formula desirable? Is it desrable or not to m- 
clude very light winds Nid o) in constructing wind 
roses for the direction of the wind? 8 What scale 13 
to be used for the force of wind where it has to be 
estimated without the aid of an instrument? 9. Is the 
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introduction of simple counting inst 
ing the rate o& the wind desirable? at units should 
be fixed upon as a basis for observing the gate of the 
wind? jo. What Ss the most abe form, size, gnd 
position for rain-gauges? At what time of day should 
the measurement of jainfall be made, e11, Shoul& days 
of rain and snow-fall be separated from each other, or be 
counted as the same? 12. Is it desirable in recordin 

the amounttof Hal to separate the falls of sleet lerduael) 
from those of hail proper? 13. In reckoning thunder- 
storms, are the storms only to be recorded, or the days in 
which they occurred? How is sheet-lightning to be 
regarded? 14. What apparatus is to be recommended 
for measuring evaporation? What is the most suitable 
exposure for the vaporimeter? 15. How should the 
amount of cloud be estimated and recorded? Is it 
desirable to introduce for clouds, hydrometeors, and 
for other extraordinary phenomena, a nomenclature 
which shall be independent of local language, and 
therefore universally @ntelligible? 16, Moreover, should 
other elements which are reckoned mefeorological, ¢ g. 
atmospheric electricity, ozone, &c., be included in the 
circle of normal observations, and what are the most 
suitable instruments for observing them. 17. For meteo- 
rological measurements should the game units of measure 
(units of leggth, degree, time, &c.), be intgoduced into all 
countries? or 1s it sufficient tp establish fixed rules for the 
reduction of the measurements used in different countries ? 

Il. Taking and calenlaticn of the observations.—18, 
Could corresponding times of observation be established 
at all meteorological stations. 19. Accerding to what rules, 
periods of time, &c., are the mean values of the varicus 
meteorological observations to be calculated? Is it 
expedient to begin the meteorological year with the month 
of January, or with the month of December? 20, In what 
way, and for what periods of time are the normal values 
of the several meteorological elements to be deduced ? 

Ill, Weather telegrams.—at. Does the interchange of 
weather telegrams appear so useful that a wider circulation 
and more complete organisation should be given to it? 

IV. Maritime Meteorology.—22. In what way would 
manitime meteorology be best introduces into the system 
of general meteorology ? 

. Organisation.—23. Is it desirable that in each 
country one or more central stations for the superinten- 
dence, collection, and publication of meteorological ob- 
servations, should be estabhshed? 24. In reference to 
the verification of instruments and the inspection of 
meteorological stations, can any adequate gengral rules 
be Jaid down ? And is it advisable to introduce general in- 
structions for taking and calculat{ng meteorological obser- 
vations? 25. In what way can the agreement of the stan- 
dard instiuments of the various central establishments be 
best secured ? 

VI. Publication af Observations.—26, Is it desirable 
and icable to publish ths metecrological observations 
of a limited number of stations in each country in a uni- 
form manner and within a reasonably short time after the 
observations have been made? 27. How is the inter- 
change of meteorological publications of various institu- 
tions and countries to be organised most simply, speedily, 
and certainly? ` 

VIL The Carrying Out of the Decisions of the Congress. 
—28, What measures should be adopted for the accom- 

lishment of the decisions and purposes of the Meteoro- 
ogical Congress ? 
ment of a permanent committee and the arrangement of 
farther meteorological Congresses necessary ? 


ents for ascertain- 





BIRMINGHAH NATURAL HISTORY AND 
MICROSCOPICAL SOCIETY 
Peeve twenty members of this society, including 

several ladies, ES to Teignmouth in the 
beginning of September, in fulfilment of the proposed 


| marine excursion, and took up er quartera according to 
ent at the Queen’s Hotel. e yacht Rudy fad 
been chartered for the occasion, and proved a most sca- 
worthy and serviceable craft. Dredging operations com- 
menced on Monday, Sept. 1, and were continued daily 
throughout the week, in depths varying from 5} to 20 
fathoms. The atmospheric, surface, and bottom tempera- 
tures were taken at each sounding, the maximum and 
Minimum results being as follows :-- 
Atmospheric temperature, Maximum 66° Minimum 64° 


Surface ” ” ” 61 i] 5 : r 
5 o 





The a 
bottom, 58¥. A Miller-Casella thermometer was used. 
On the whole the results of the dredging were very satis- 
factory. The weather was fine, but cloudy, wish occasional 
rain, and sometinfes a little too calm for the work. 
About 30 hauls of the dredge were made, and specimens 
of many of the marine invertebrate animals in the neigh- 
bourhood secured. The tangles attached to the bag of 
the dredge sometimes came up literally swarming with 
echinoderms, By far the most notewo: thy capture was 
Comainla rosacea, the feather-star, two individuals of 
which were taken in the larval pedunculate condition 
attached near the base of a frond of Laminaria, which 
was torn off by the er The specimens measured 
about gne-lblid of an inch eachein length, Five young 
Comatula in a free condition, the largest about an 


Bottom n ” yo 60}° ” 
es were: atmospheric, 65°, surface, 591°, 








For this purpose, is the establish-. 


inch across, were also taken. A subsequent haul on 
the following day brought up from the same locality 
three adults, The members of the Society had the 
unusually rare opportunity of seeing under the micro- 
scope the young feather-stars in the living state. They 
were but little thicker than sewing-silk, of graceful, erect, 
lily-like form, and very lively, bending and waving on the 
peduncle; the arms Vigorously contracting in an inward 
direction. Drawings of the larval Comatula in the! living 
state were made to scale by Mr. Wills, with the camera 
lucida, and the specimens mounted by him for eahibition 
to the Society. A full description will be cpmmunicated 
to the Society in a report of the excursion. During the 
evenings the membeis had the opportunity of examining 
under the microscope the icelarize of the star-fishes 
and sea-urchins, and the whip? and bird’s head processes 
of certain of the polyzoa, also the structure of Botryllus 
and other tunicates, the larval forms of crustacca, &c ; 
objects alwayg interesting, but specially so to a society 
carrying on its work in an inland neighbourhood fur 
removed from the sea. In the couse of the week viry 
enjoyable excursions weie made Dy some of the members 
down the River Dart to Berry-Pomeroy Castle, Lustleigh, 
Becky Falls, Moreton Hampstead, Chagford, Exeter, Tor- 
quay, &c. Onghe while, the excursion has proved a most 
su experiment, quite fulfilling the expectations of 
those who projected it, and it is to be hoped may be suc- 
ceeded by others in a wider field? The members receh ed 
much kind attentfon from the Rev. R. Cresswell, Mr. W. 
G. Ormerod, Rev. R. C. Douglas, Mr. Adams, and other 
gentlemen: Most of the party returned to Birmingham 

y train on Monday, having had a most delightiul 
excursion.—The members of the society who remained in 
Devonshire after the marine excursion had a great 
treat on the plone Friday, when they were escorted 
through the famous cavern by W. Pengelly, F.R.S., who 
courteously explained to them the mode of conducting 
the explorations, the contents of the flora, and their rela- 
tion to geological time. Mr. Pengelly also showed them 
at his own house tke collection of bones, teeth, &c., of 
man, and the extinct bear, hyena, dog, and other animals, 
and the flint implements of earlier and later manufacture 
found therewith in the cavern, 


sd were taken in the vicinity of Torbay on Thursday, at 
depth Laiaiiggi oxi a: huest boost: Ua bolam ieee ree 
tering 59°, 
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WHAT is a Frog? At first, almost all 


~- by any one worker in Science. 





THE COMMON FROG 
x L i 
will think, on 
with this question, that they can answer it readily 
“and easily. thonghts,. however, will show to most that 
such is ; 


I many a man of education and culture will find himself 
entirely-at a loss, if suddenly called upomwfor a reply to what is 
in fact a problem by no means of solution, 

“ The Frog is a small saltatory tlle” will probably be the 
reply of the majority. But sr it a Reptile? At aby rate it begins 
“HE lin ita Tadpole stage) lko a Fut Ao he 

By the ‘great Cuvi, , as by many naturalists 
since, it bas been regarded as a Reptile and classed with Lizards, 
Sete i eae ee wie 
the murine affinity connubially assigned to it in the Nursery tale, 
be not the lesser error of the two, 

Ifthe Frog was only known by certain fossil remains it would 
be one of most anomalous of animals. 

Many persons are accustomed to make much-of the distinctive 
jaritles of the human frame. In fact, however, Man’s 
structure is far less exceptional in the animal series, is far 

ees than that which is common to Frogs 
and Toads. ž . 

The number and nature of both the closer and the more remote 
allies of the Frog ; its disinbation both as to s 
tıme ; its relationships whether of or 
different animals ; its bony frame-work ; 
its brain and 
an aie Oe oe a 

which 
. 


ity * to very 


with peculiarities of habit in allied forms ; are all matters 


replete with scientific interest of the highest kind, than 1s’ the 


Frog. 

Abit it are gathered blological + questions which bear upon 
the ongin of species, and upon the course and mode of or- 
ganic development, aa well as othe» specnlaure problems to 
which answers are as yet far to seek, 

If itis a fact that all the various species of 


evay Frog begins iu tree exutence with the organisanoi a 
Fish, int afer undergoing a remarkable “Metamorphoses,” 

+ attains the condinun of an a'r-breatbing qaadruped, capable of 
casy aad rapid tenesuial loSmouon. 

There is a walter with respect to which the zoologist can 
bardly avoid botanist with envy. The creatures 
zonght after by the litter may be rare or inhabitants of stations 
difficult of access, but at any rate they are incaphble of flight or 
conceaiment, and specimens of some kind or other generally 

themselves m plenty, . 

other hand not oħly does the townsman of a thickly- 
land like our own, often meet with fewer animals in his 
than*he anta b 
virgin forests has 


little to be actually seen of the animal population of the 
and Toads, however, are oft dao ween both at 
abroad, and when ean ake more 
rey to the collector than do the swift-running Lizards and 
- besides. The grop is also rich in species as well as in indi- 
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viduals, and it 1s over the'far greater part of-the habitable 
globe. Ni s Frogs and Toads have few admirers even 
amongst professed roo and meet with no little neglect, 


While the term ‘‘Omtholo sist” f is familiar to ereryono, and 
the title “ Erpetologut”§ ıs so to all naturalists; tho name 
st "I not yot been’ conferred on or assumed 

w A 

* Analogous relationship refers to the whioh parte i nt Roa- 
isouatip oi affinity refers aithor to soch a relaticentiy ay ihat of k aired orto 
ae i eaa pyan bakeari ONE ” Biology * 
paing che econ Which Graber ell ling totue letting tah punt oad 
nhnals. A 

a bird, sad a discourse, 

ye sacha copes aad we . 

| Beirpaxog, a frog, and Ader. 
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Economically, F are of little esteem in E saye 
occasionally for balt as tho stapla food of rare and 


interesting in our er Our American 
at epee yen one more evidence of their French 
csp Mattes by the ‘oduction of the Frog into their cwisine, 
and, aa mulis tiat land'of tha longest sivera nad the linpoèt lakes, 
it la no less a creafore than the giganti 8ull-frog which figures 
in the sems of Transatlantic gourmets, 


if and economists have neglected the F the 
PE mp pae by 0 mearnbe made Wilk rapent yal. 
PTY Prog is the arver ml reiret Tor the phystological 
experimenter, It woul ong indeed to t aaa a 
much-enduring t in the canse of Science! What Frogs 
can do without thetr heads? What their legs can do without 
their bodies? What thelr arms can do wi either head or 


tronk ? What is the effect of the removal oftheir brains? How 
they can manage without ther eyes and without their ears? 


What effects resylt from all kinds of local irri from chok- 
ings, from polsonings, from mutilations the most t These 
are the questions again and again to the little animal 
which perhaps moresthan apy other the title ef ‘the 
of Science.” 
To return to our question at “ What is a Frog?” 


To answer this, it will in the first be well to make a cer-- 
tain preliminary acquaintance with the frog absolutely. 


aod as to | 





to study those creatures which are most like it, 
erefare, as we shall directly see, ite “class fellows, 
living and fossil, 


ail other creatures belonging to the samo grest primary group of 
animals to which it pertains. 


Fourthly, to sum up the results in aeseries of successively 
wider and wider com and by the light thence derived to 
answer aa fally as thie Divan stiio Sconce allows the question 


as 
a A po EDI etree hat ra because we shall 


car a aay fata is 

place it is to acquire a general notion of 

the way in which animals are oguished and segregated into 

groupe, ee system of arrangement of those 
and the mode of bestow.ng names which has b:en adopted 

y soologuts in common with bounism. — 

When we have acquired an adequate general notion of toolo- 
Wags coe peat wre shali be able to sce with what creatures 
Frog is now admitted to be, in various degrees, allied. 
The whole mass of animals of all kinds from man down to 
the lowest animalcula) is spoken of by the fanciful term Aag- 





471 





which stretched for so many hundred miles on the earth's 


suri 
"Thaixth sub-kingdom, Prefeses, comprises the Sponges, the 
Infusona, and all the lower forms of animal life. 


Oct. 2, 1873] | | warure 
| ene 
dom. Thus wo havo the animal ki in contrast with and 
in distinction the vegetable and mi i 
This great whole, the animal kingdom, is ided into 
seven great groups oresmé-Ainedems, to one or o of which 
every known to us 


Each of these sub-kdngdoms every more subordinate 100" 
logical group) is char®cterised and defined By certain points of 
structure by the animals which compose it and which 
A el weaken an 

Thus, if aup an earthworm we see that its body is com- 
posed of a series of similar or rings placed one behind 
the other, and we know that it ngs to that great sub-kingdom 
of ringed animals termed Answlosa, iy 
- If we examine a thousand-legs or a wood-louse we see that 
here again the body is evidently com of a series of rings or 
segments, to most of which jointed are attached. A suc- 
cessive survey of a lobster, a scorpion, a bee, a beetle, or a 
butterfly -will reveal to us that all thee creature, howerey diffe- 
rent in other all belong to the same ringed type, tz, 
that they ore all members of the sub-kingdom Assos, which 





& 


, s Tadpoles m different stages of from those just hatched 
Sane an a tho adult eran ts stained O). ae 


contains all such animals, all insects, together with spiders, 
earthworms, and leeches, 

Another great sub-fingdom called Afafusca contains all mails, 
slugs, cuttle-fishes, and creatures of the oyt 
Such animals have not the body com of a series of similar 
segments, but are united by characters less obvious indeed, but 
as distinctive, 

A third snb-kingdom called Mel/usoida is made up of the 
sea-squitts, or Ascidians (sometimes called Tunicates) and lamp- 
shells, t with minute animals Irving in water in compound 
aggregations, like the FAwstra (or Sea-mat) so common on our 
coasts, the surface of which is pitted with depressions, in 
each of which a minute animal had in life its abode—as doves m 
a dove-cot, if we imagine each fastened in its cell by natural 


A fourth wob-kingdom, Annuoida, iy composed of such 
animals as See ee together with internal 
parasites (tape-worms, &c. cir allles. 

The ith mb kingdom i tamed Cater, ages wenger 
$ jelly-fishes, men-of-war, polyps, 
Coral animals’ these being the little creatures which have formed 
the atolls (or coral islands) of southern seas, and the vast rech 


and scallop class, . 


* Now the whole of these six mb-kingdoms may be contrasted 
with the last and seventh, which bears the name Vertebrata, 
from which they all differ in several impoitant particulars, and 
therefore they are often spoken of by the common and con- 
venient term Jevertebrata. 

When we examine a fish (such as a sole, a herring, ora 
mackerel), ane of the first likely to be noticed by us on 
aiding, it, is & solid structure—the beckbone—extending from 
the to the tall, and coated externally by the flesh. 

This backbone is soon seen to be made up of a number of 
ieces jomted together. Each plece is called in natural 
history we orrara sand Coray. aaimal in whick. auch a 
structure is found, is called, on that account, a Vertebrate 
animal 


Now every kind of beast and reptile with these fishes 
in the possession of the vertebrate bone, as well as in a 
variety of other important characters, which constitute the 
definition of the sub-kingdom Vertebrata. 

Thus in the development of the egg of every Vertebrata (such 
eg. OB ree of the fowl), the yer seine oe the future 
animel, is appearance ofp part of its of n minute 

i furrow called the grivnime groove, Next the 
margins of this groove; ascend to meet above, thus 
enclosng a canal, the lining of which becomes thickened and 
transformed into no less important structure than the bran 

marrow, 


and spi . . 

Con with the ent of this there is 
found, immediately beneath it, s gelatinous enclosed 
m a membranous en and called the notochord, or chorda 
dersalis. It is this structure which is subsequently developed 
and becomes the backbone, 

Another si condition is invariably presented in the 
development of every vertebrate, whether the structures formed 
are transitory or permanent. 


This is the of a certain series of open- 
{ngs formed at the side of the neck, and which, in fishes, 
remain ent as the openings, These are 
termed vise clefts, and lead from the exterior into the i 
Tha sond pulas (or intervals) between the clelts are called 
visceral arches, and in cgeatures (eg. fishes) which develop gills 


upon them, branchial archer, 
In all vertebrates Aiea Gee or spiders) there are 


never more than four and are supported b bones, 
EEEE REET E E h and went: 
moved by muscles placed wat4ex the hard parts, as is the case 
with lobsters, insects, and all their alijes. . 

Tho heart in all vertebrates, consists of at least two distinct 
cavities, and sertis forth blood tnto a of arteries, thence 
itis brought back again to the heart by other vessels termed 
the veins. On its way back to the heart, however, some of the 
veins eriy blood to Da redistributed?in the liver, forming what 
is called i 


portal circulation. 2 
In all the points enumerated, the Frog (as we shall 
shortly see) fully agrees with beasts, birds, rep and fishea, 


ed te Sp pa i (tho i Menor 
greater or te h still large) gron 
termed classes, Each class ia again ‘subdivided eaaa tea] 
-number of smaller and more subordinate groups, each of which 
is termed an arder, Each order is made up of famueses, each 
family being of course, smaller, and more subordinste than an 
arder. Eray imiy consista againsol ul, mora tubordiñate 
groups, each of which ts a genws, And every genus 
comprises ont or more spares. 

In , every animal bears a name co of two 
words. The first of these is a substantive, the 

us to which any given animal The second word 
ae adjective—or a word used in an adjective sense--and 
denotes wineh species ol- Re giren animal da Thus 
the Chimpanzee is called 7raglødytes -niger, it is the species 
Niger o£ the genus tyles, which genus contams also 
another species, namely, Gorille, 


ST, GEORGE MIVART 
- (To be continned.) 
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NOTES 

Ir would be well if our men of sclence were to be foufd more 
frequently distribating prizes and taking an interest in the 
schools in which, thanks to the wisdom and energy of Mr. 
Cole, so many thousands of our people are learning science. In 
this Prof. WillHamaan has just sèt a good example by distributing 
the prices at the Keightley School of*Science and Art on 
Thursday last. Prof. WilHamson, at the end of his speech, 
remarked that ‘We in this country give a peoullar position to 
. Sclence in relation to ‘material affairs, If we find a coabseam 
“we look upon jt as wasteful not to work it and make the moat of 
- it, but what ho sald was, that to leave the clear heads and truo 
hearts of our countrymen let useless was a greater waste, be- 
cause-ho believed that they were infinitely more valuable than 
any coal-seam that ever was discovered.” © 

AN anonymous donor has placed a large sum in the hands of 
the Committee of the Birmingham and Midland Institute, for 
the foundation of a Lectureship on the Laws of Health, and also 
for a prize fund in connection with the class, Dr. Corfield has 
been offered the post for this ygar, has accepted it, and will 
deltver an inaugural lecture in the Town Hall, Birmingham, on 
‘Thursday, October 9, at 8 r.m., on “Sanitary Progress.” Thé 
course will begin on Tuesday, October 14, at 8 Pa, amd bo 
continued on succeeding Twesdays ugtil some time in April It 


is Intended more fee E 
men and women will be admitted. 


THE programme of the Bimingham and Midland Ttinte 
for Semion 1873-4 is a very fall one, and, to judge from what is 

set down, is well organised in its departments, gnd doing a 
a dear da paa yak dison ill cages GE ie cope 
lous and important district in the midst of which it is established, 
Ata merely nominel fee it places valuable scientific instruction 
within the reach of the poorest artisan, Ren neg, 

Sm Sauvar and Lady Baker left Alexandria for London on 
‘Tuesday. ŝ ' 

Wr would’ draw our readers’ attention toa letter from Pro-’ 
fesor Thiselton Dyer, in this weeks number, on the Oxford 
Fellowships in Science abow to be competed for. {We hope 
that, at any rate, the matter of Research will be token into 
consideration: z , 

Next year’s meeting of the American 1 for- the 
Advancament of Science will be held at Hartford, Conn, and 

` the officers elect are :—Prealdent, Dr. John I. Le Conte, of 
Philadelphia; Vice-President, Prof. C. S, Lyman, ef New 
Haven; Gen, Seg Dr. A. C. Hamlin, of Bangor ; Treasurer, 
Mr. W, 3. Vaux, of Philadelphia, œ 

THE Italian Amociatlon for the Advancement of Sclence 
meets on the 20th inst, 

Tux busines of the ‘Social Science, Congress opened at 
Norwich yesterday, with a meeting of the Council, after which 
there was a special service in the Cathedral; and in the 
ovening the. inaugural address was delivered by the Presi- 
dent. To-day the exhibition of sanitary and educational appa-' 
raius and appliances at the Drill Hall, kindly lent for the 
occasion, will be opened with an address by the High Sheriff of 
Norwich. The address of the President of the Council, Mr.' 
G. W. Hastings, will follow, after which the depaxtments will 
meet in their respective rooms, and in the ovening a soirée will’ 
be given by the local Executive Committes in St. Andrew's. 
Hal, On Friday morning Mr. Joseph Brown, Q.C, will 
deliver his address as prendent of the Department of Jurispru- 
dence and Amendment of the Law ; and after the meetings of the 
various departments for the reading and discussion of papers, a 
werking men’s meeting in St Andrew's Hall, at which the Mayor 
will preside, will conclude tho business of the day. On Saturday 


an address on ed will’ be delivered by Prof. W. B. 
Hodgson, LL.D., after the rising of thy departments the 
President ef the Congress will- distribute the certificates and 
ss the accat! candicetes at the oat Casthipgy miilale 
class examination, Tho address of Capt. Douglas Galton, CB 
F.R.S., president bE tho Health Depasihent, will be given on 
Monday morning. The departments will moet as usual in thelr 
E O E R 
given in St. Andrew’s Hall, Mr. Thomas Bramey, M. P., will 
deliver his address on Economy and Trade on Tuesday, and 
After the business of the departments a soir’ will be given in St. 
Andrews Hall by the Mayor, and the concluding meeting, pre- 
ceded by a meeting of the Council, will be held on the Wednes- 
day. In connection with the Congress there will be a conference 
on female education, and in the Exhibition short addresses will 
be delivered dally in the afternoon on the subject of the articles 
exhibited in the various classes. Excursions to various places, 
it is understood, ara being arranged. @ 

THR Diana, serew steamer, in which Mr. B, L. Smith left 
Dundes tn May last on a voyage of discovery to the Polar Seas, 
by thé Spitzbergen route, arrived in Duidee on Saturday last. , 
The Daily News sams up the voyage af the Diana as follows :— 
A succession of gales wes experienced—the weather on almost 
all occasions whèn the ship was in the open sea Being such that, 
although she was provided complete apparatus for ' sound- 
ing, deep-soa temperatures, &c, not nearly what was intended - 
has been accomplished. Owing to the unfavourable nature of - 
the ice, little in the way of exploration has been poxmbla. The 
time had, however, been very fully occupied in-dredging, trawl- 

ing, photographing, surveying, and making as complete and . 
pated pagal a ene salen al corm E E of 
Spitzbergen, Specimens of rare birds have been secured, and 
collections made, probably the first of any value. The collec- 
tions of marine plants and animals are likely to prove especially _ 
interesting, and it has been discovered, among other things, 
that some parts of those seas hitherto reported as almost dest- 
tute of fish, abound in cod of excellent quality, In the way of 
geology everythieg possible was done in the unexplored 
by tho Swedes, and numerous specimens of fossils have been 
brought back from the hitherto unvisited perts of the coast of 
the north-east land. From the appearance of open water seen 
in this expedition beyond Cape Platen, and also reported by the 
Swedes as existing—ascertalned during their sleigh journey—it 
seems tô be by no means certain that the route farther north- 
wards which the Diena on leaving EngMnd hoped to reach does 
not exist, and the question’ still remains open, were it possible to 
reach this early in the season, whether a means of reaching a 
higher latitude to the north-east of Spitrbergen is not available. 
Mir, Smith has ascertained that the North Cape fs situated on 
an island separated by a sound from the main land, and to this 
extent a knotty point hes been determined. The expedition 
never got beyond 81°, while Mr, Smith iff his expedition of 1871 
got to 81'24°. Ho states that the Diasa behaved admirably, . 
but he did not realise his anticipations which would be achieved 
by the substitution of steam for sailing power. 

WITH reference to our announcement of the forthcoming’work 
by Mr. Boyd Dawkins on Cave Hunting, the new line of inquiry 
which has added so much to our knowledge of ancient man, —we 
may now state the wark will comprise the physical history of 
caves and their relation to the general physical geography of the 
district, as well as the history of their contents; and will treat of 
the man who have inhabited the caves of France, Spain, and 
Britain, during the historic, pre-historic, and pleistocene ages, 
The subject bristles with problems ethnological, archsological, 
and geogiaphical, and demands a careful criticism that will 
sift the certain from the uncertain, The evidence will be 
given from which it may be concluded that the Eskimos, itved ss 


r 
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far to the sou'h as the Pyrenees m the lithic ‘age, and 
that the Basque r Iberic population rangel as far north as the 
Bntish Isles. 6 

Tim “ Aarononial Observaticns teken during the yefrs 
1870—72, at the private observatory of Mr. Joscph Gurney Bécclay, 
Leyton, Essex,” by MP?&. G. Talmage, contains well-arranged 
tables of double star observations, fullowed by copious notes 
on the observationg, and occu tauons, and phenomena of 
Jupiter's satellites, Mr Barcliy thinks it so advisable to 
reduce aml print observations at short mlterynls, that he has 
determmed, wisely we thmk, 10 adopt the plan without waung? 
for a number to form a large volume, 


AMONG Messrs Smith, Elder and Co.’s announcements of 
forthcommg werks, we observe the following :—A translation 
of Prof. `“ Hermann’, Elements of Physiology,” by Dr. Arthur 
Gamgee, and “A Text Book cf Pathological Anatomy,” by 
Joho Wyllie, M.D, Lecturer on General Pathology at the 
School of Medicine, Sityeons' Hall, Edinburgh: 


AMONG Mr. Robert Hardwicke’s autumn athouncements we 
notice the following scientific books—‘‘ Man and Apes.” an 
Eapontion of Structural Resemblances and Differences bearing 
upon questions of affiaity and ongia, by St. Geo-ge Mivar, 
F.R S. This gork will be publshed simultaneeasly in America 
and England, ‘* Waste Products amd Undeveloped Substances :” 
a synopsis of progress dunng the last quarter of a century at 
home and abroad, by P. L. Simmonds, the editor of the 
“ Journal of Applied Science.” “ Where there's a Will there’s 
a Way, or, Science in the Cottage,” by James Cash ; bemy an 
account of the labours and lives of sowe worh-country botanists 
“an bumble lfe. ‘* The Bntish Hep uwa,” with descriptions by 
Dr. Carmngton, and drawings by J E Sowerby. This will be 
issued in twelve monthly pars, *‘ Llouker’s Synopsis Ficam,” 
a new cditton brought up to the present time by J. G. Baker, 
Royal Herbenum, Kew. ‘f On Licnntmg Microscopic Objects,” 
by Thomas Danes. A new edinon, much enlarged, by Jobn 
Matthews, M D, F.R LS. Tas last-named work is nearly 
ready for publication. 

THE librarf of the Manchester Atheneum as destroyed by 
fire on Sept. 24. The damage, estimated at 10,000., is said to 
be wholly covered by insurance. 

WE have received the programme of the Edinburgh Vete- 
1inary College. We hope that, under the superintendence of the 
new Pnocipal, Prof. Feamley, thus imporant instituwon will 
become more prospereas than it bas ever been, and that the 
pnnciples of the veterinary at will be taught ım a thoroughly 
scientifc way. That this is hkely to be the case may be seen 
from the following lst of professors-—Dr. Balfour, F.R.S, 
Dr. Mune, Mr. Dewar, F.R. S.E., Dr. Young, and Mc. Wally. 


Tue following are some ofthe most important recent additions 
to the Brighton Aquarium :—2 Octopus (0. vuigaris); 1 Group 
of Bainacles (Lepas Midis); 30 Sea-horses (Hippocampus ramiu- 
fosus); 5 African Crocodudes; 2 Albgator Terrapins {Ckeayara 
serpentina) , 1 Edible Turtle (Chadema midas); 1 Sturgeon (Acr 
penser sturto). e 
THE additions to the Zoological Soclety’s Gardens during the 
past week include a Brown Capuchin (Cebus fatnelus) from 
Guiana, and two Bonnet Monkeys (Afacactss radtains) from 
India, presented by Lord Louth; two Crested Ground Para 
keets ( Calopsttta nove-Aollandia) from Australia, presented by 
Mus L. E. Lyon, and two hatched ; four Alpacas (Lawa pacos), 
two Llamas (Lama peruana) from Peru, a Vicuna (Lame 
vicnena) from South Amenca; a Cavers Gazelle (Gesala 
cirvteri) from Muscat ; a Sultry Hermipode (Ortyzelos meafrem) 
from West Afmca; a Southern Mynah (Acridotheres mahrat- 
imsis) from S. India, depomted; a Philantomba Antelope 
Cephalophus maxtodli) from Sierra Leone, received in exchange. 





MOLECULAR EVOLUTION 


AT quite uncertain times and places 
The atoms Jett then henvenly path, 

And by fortuitous embraces 
Engendered ail thar being bath, 


And though they seem to cling together 
And ford “associations” hese, 

Yet, Inre or soon, they burst their tether, 
Ayd throagh the depth» ot space carcer, 


5 So we, who sat, oppressed with Science, 
As Botish Asses, wie and grave, 
Are now tramlormed to terce Red Lions, 
As round our prey we ramp and rave. 


Thus by « swift metamorphosiy 

Wisdom sars wit, and Science joke ; 
Nonsense is incense tO our ndats, 

For when Red Livns speak they smoke. 


Had, Nonsense! dry nurse of Red Lions, * 
Fiom thee the wi-e their wisdom learn, 
From thee they cull those tenths of scienc: 

Which unto thee again they turn, 


What combinations of ideas 
Nonsense alone can wisely form, 

What sage has half the power toat she ha» 
To take the tasvers ot ruth by storm ? 


Yield, then, ye rules of ngid reason ! 
ô Dissulve, thou too, too solid seuse | 
Melt into nonsense for a season, 
Then in some higher form condense. 


Soon, ah | too soon, the chilly morning 
Tris flow of soul will crystallise, 
And those who nonsense now are scorning 
May learn t8o late where wisdom hes 
d> 
. dt 
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THE BRITISH ASSOCIATION 


WE are glad to say that the attendance at the Brad 
ford Meeting was considerably larger than was at 
first stated. The total number of persons who attende 
the meeung is 1,983, and the total amount received. 
2, 1028, 
The following is a list of the grants of money 
pak sie to scientific purposes by the General 
ommemtee :— « 


Mathemates and Physics, E nd 
Cayley, Prof—*Mathematral Tables vs ww. 100 0 0 
Cayley, Prof.—Pmnting Mathemaucal Tables 106 o o 


Glaisher, Mr. J.—Efficacy of Lightning Conductors 


renewed) Me » 502 0 0 
Balfour Stewart, Prof, —Maontius Otfservatory a 10 0 v 
Balfour Stewart, Peep wm of Iron we 22 0 0 
Brooke, Mr. C.—Bntwh Rain . 100 0 0 
Glaisher, Mr. J.—Lumwous ees » 30 0 06 
Tat, Prof —Thenmo-Electnety (renewed) ` 50 0 o 
Whilhamson, Prof. A. W ee. Siemens’ ë Pyro- 

meter (renewed) ` 30 0 0 

isats 
Brown, Prof Crum.—High temperature of Bodies 
niy renewed) TO 0 0 
Williamson, Prof. A. W.—Records of the Progress 
of Ch 100 0 © 


Gladstone, Dr. —Chemical Constitation and ‘Optical 
Properties of Essential Ods 10 ọ c 
Armtrong, Dr.—Leoneric Cresols and tuer Deil- 


vatives 20 on 





Canied forward £780 © v 
* “Leormem arda nutrir,” 


7 ‘ 


t 
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PR a ee rs ere are ce 
" Bervchel, Prof-—Tiermal Conducting Power of * | arbon as (ases In the vast meteoric bon of Ovilak found m 
Phillipa, Prot—Labyrinthodonts of the Coal Med- = bina" Nortenkiotd, and the same ger oun found by Prof 
Pri Saka a A Mone a Be Noni y | Sn A npn baron cee orn pay 1o 
Wiltshire, Rew, T.— of Foesil Corals be indicated by these discoveries, in the spectra of some of 


at Mr H.——Tho Sub- Wealden Exploration... 
Iye bi Sir Papa ts Cavern Exploration : 
Prof.-Mapping Positions of Emftic 
Teck 3 and Boulders Get 
Mr. H.—Record of ‘Geological and 
cal literature . z 
.—E xploraton of Victoria Cave °. 
Biology ' 
Lane-Fox, Col. A.—Forms of Instrgctlon for 
: Travellers (254 tenewed) . i P est 
a8 - Stainton, Mr.—Record of the cas of Zoology I 
3 deteee n Mr. A see e Coasts of 
ction of Light 


Mak enaick, Dr. —Physlologi 
enn Secretion 


Branton, Dr.—The Nature of 
Foster, Dr. M.—Methods of Breeding the Embryos 
** of Delicate Marine Organisations 


g acl ae aoe 
Houghton, Lord.—Economic Effects of Trades 
- Unions es iso e. -. ae 
Mechanics 
Froude, Mr. W.—Insiruments for Measuring the 
Speed of Ships and Coens (renewed) 


oof 
ooo 


O oO 


1,495 © 0 


Widow of the'late Mr. Askham (Clerk] to the 
eed . 5 00 


Aaociatidn) 


i at 





" SECTIONAL PROCEEDINGS 
SECTION A.—MATHEMATICS © 


i ane 
ais amie and ordinary shoot- 
ing-sters In a more as regards the explanation of 
« their origin than has often been the, case m former Of 
all these kinds of stars, both meteors and 

- meteoric sh accurate information has reached 
the committee ; Mihe extent of the knoWledga acquired 
g on all andi, hai at the mmo. timo Ba renee to. mapidiy; 
. that a smaller amount of attention has this 
rected towards fhe discofaion of thé indtvid 
than the com have hitherto bestowed upop them, 
peace com ete reduction of the agparato observations will | past 
ccordingly attempted when the opportumbties of the com- 
mittes ow of their closer examination, 

Those meteors, however, which have been observed simultane- 
_ ously at more than one obe@rving station have been selected from 
the collecbon for transcription m syltable columns in this 
- report, and a Hst of large meteors is ed, among which scme 
have occured ‘that ‘have without doubt’ been noticed, and 
2 msy have attracted attention m other directions, than has 

ie it come to the knowledge of the committee, Two of 

the fire-balls seen in Great „Britain were serolitic, ar 

barat with the sound of a violent explosion on November 

alte agora he fret pared ova me cen Tal 

and the second burst over 

Pod its a A at PAI Aat fy cadet i a 

Eola o eveninys of those days. Aèrolitic meteors and 
Tng tes have also been noticed in the sclentific journals of other 
prz oe ie rise to experiments on the compo- 


rition ces, both chemical and micro- 

_ reopen, the eo cor dulori of which continue to extend the 

ee os ations the of these 
Pa Hee Thos existence of and in 


me from which the largest iron met 
years since upon the shores of Greenland) was 


. the yet 


imd (a 


ca wi g K 7 £1,545 o o 


which gases containing carbon appear to Bare’been certainly 
by Dr. Huggins 
the occurrence of a 


i by 
eost Pebarkahlo stur al star shower on the night of November 27 last, 
to the expected appearance of which astronomers were | 
forward with expectal attention from the unexplained absence 
the double comet of Biela (to which it belongs) from its accus- 
tomed returns in the last three of tts revolutions, The 
probabiity of the comet's pathi being marked by a meteoric streami 
mto which the earth might plunge on or about Noy. 27 every year 
was already become a certain 
meteoric stream on Nov. 30, I 


seen was favourable to 1a spa ppaance last Ae and 


y 
by the beillient 
A cones 

ednesday the 27th 

o 
E 
eM 
it were obtained. On the a continent and in the United 
States of America, ar weli as in the Fast Indies, at-the Mauritius 


and in Braxjl observers were in recording its ap- 
pearance, and few great See Bogert erage 
sabsfactorily pale ‘or Indeed more described. 


by astronomers of. that comet’s orbit cannot be affected by any 
errors of a large sensible amount, and a 
thus obtained that the 


time ont of view, Rie Gh aes are oe 


tion may be entertained of 1 
wot 


in repeated vistty to thi 


ee eee 
Only partial views of the ordinary periodical 
of Deventber, January, and April last were obtained, of which 
some are contained in the Refort: 
sia Gt dover se oo ea ees ee 
nights of the are an im 
inquiries, w can Topman hang O 
past year, Captem Tupman ha olua S laced a list of 
nearly 6,000 such observations (made ibe besitos their dis 
Pee part of whic has reduced to their most 
conspicuous radiant points, the present purpose of 
is most effe obtained by the publiggtion of the valuable 
meteor He acs thus edly come into thetr 
M UR a au on haere has been 
as an illustration of the copious 
cee ae ae ee ree 
of Captam Tupman’s hst. The catalogue will be distributed this 
year to observers interested in the research; and to enable soit- 
able lithographic charts to be added to it, it is hoped that the 
members of the British Amoclation will assist the Committee 
with such liberal communications of their observations as they 
bare hitherto abundantly supplied. - 


Note en a Natural Limit to the Sharpness of tha Spectral Lines, 
pion Saleen F: R-S. 

ion usually given of the broadening of the 

deat ines Suh eect freee to be assumed that 

their finite width depends’ on, the dirar banos by the 

mutual influence of the colliding molecules desire to point 


oat that even if each individual molecule were allowed to to execute . 


ite vibrations with perfect regularity, the resulting spectral line 


almost certain 1s- 


of the Committee - 
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would still havg a finite width, in ence of the motion 
of the molecules in the lme of sight. If there is any 
truth at all m the kmetic theory of gases, the Molecules of 
sodium, orewhatever the substance may be, are moving in® 
directions indifferently, and with velocities whose magnitudes 
cluster about a certnin®#ean. The law of Aistribution of velo- 
cities is probably the same as that with which we are famillar in 
the theory of errors, accordmg to which the number of molecules 
affected with fgrv@m velocity increases, the nearer that velocity 
is to the mean. 

By he postal of this theory of the mean square of the 
velocity of the molecules can be deduced from the known pres- 
wore and mam. If » denote the velocity whose square is equal 
to the mean, it is found that for arr at the freexing-pomt, v = 485 
metres per second. . 

At the temperature of flame, the velocity may be about three 
times greater. For the purposes of a rough estimate it will be 
accurate enongh to take the mean velocity of the molecules at 
1,500 metres per second, and that of hght at 300,000,000 


papel per second, wave-length of the light emitted by « 
mol moving with thé mean velocity fronfthe eye will ore 
be greater by about five millonths than if the molecule were 


atiest. The double of this will be a moderate estimate of the 
width of the spectral line, as determined by the canse under con- 
mderation. e may conclude that however rare the and. 
however perfect our matrament may be, a fixed line cannot be 
reduced to within narrower limits than about a hundredth part of 
the interval eer ase Ne I must leave it to spectro- 
scopists moie practised and skilful than myself to say whether 
this result is in agreement with the appearance of the spectrum, 





‘ SECTION B.--CamausTRy 


The report of the ‘Commitcee appBinted to examine the 
Methods of making Gold Assays and stating the Results thereof, 
was read by Mr. W. C. Roberts. 

The report stated that although the amount of alloy in gold 
could be ined to within a maximum error of oor per cent., 
or one ten- qnindti part, yet there was an amount of differ- 
ence between the 1 obtained by different assyera which 

utred an explanation. The committee considered that the 

ence between different assayers was too to be ac- 
counted for by the ordinary causes of error in ysis, and they 
had therefore come to the conclamon that the*nominally assayed 
gold must have contained some Impurity which had escaped the 


assay The committee had precipitated ty ounces 
of gold fom no lew than a Inmdred gallons of ch e of gold, 
: they that the goll thus ohtained might be used 


asa with which the gcld assayed by different essayers 
might be compared, 7 


Mr. A. Vernon Herconrt, F.R.S., and Mr. F. W. Fison, 
F.C.S., explamed a Continuous Process sor Furifying Coal Gar 
and obtaining Stl; and Ammonin Sulphate, 

Mr. Vernon urt said that the usual method of 
coal gas from sulphuretted hydrogen was by passing it thr 
lime, But oxide of iron was also employed in place of the lime, 
the advantage possessed by the oxide that whilst the ime, 
after it had served its p was useless and difficult to get rid 
o dheoxideok non cenid be wae) repeatedly forthe KME DIE aos. 
The chemical changes involved were, that when the gas had 

thiongh the oxide the latter was changed into sulphide of 
iron ; when the sulphide was to the air, the sulphur 
separated and the oxide was re-formed, thus enabling thegoxde 
to be again used, This was called a continwous process, because 
th agile could be continuously used. But the process was not 
quite continuous, for after the oxide hed been used some thirty 
times, 1t became so clogged witt. sulphur as to be useless, The 
advantage of the process he was about to describe was that the 
oxide could be used over and over ad in > and, besides, 
the ammonia was secured in a marketable form. The present 
method of freeing gas from ammonia by ‘‘ scrubbing,” or 
it through a large receiver containing a small ity of water 
spread over a large suface, had one or two defects. It did not 
eena eee and tt probably diminished 
the illuminatmg power of the gas, for olefiant gas was soluble in 
water. Tho new process was applicable wherever oxide of iron 
coud pa an ee The difference from 
the old was the oxide during revivificabon was 
mot with a solution of ferric sulphate (per sulphate of iron), 





azid a portion of the oxide was removed from time to time, and 
follows :—It was first extracted with water by the use 
of a well-known arrangement. The soluble salts were sulphate 
of ammonla—formed m the purification by the reaction of am- 
monta upon ferric sulphate—and, in smaller quantities, salpho- 
ide, hypo-wulphite, and probably sulphate of ammonia. 
extract was mixed with a small excess of sulphuric acid ; 
and yielded when concentrated by evaporation, crystals of am- 
monium sulphate, The remainder of the substance was then 
boiled with dilute sulphuric acid, which dissolved the oxide and 
left a residue of sulphur. The actual process of extraction by 
acid tonsisted in heating the substance successively with (1) a 
solution of ferric sulphate containing some free mlphuncacid; 
(2) with a more dilute solution of ferric sulphate to which 
sulphuric act had been added; (3 and 4) with more dilute 
solutions of ferric sulphate—ll these liquids being the product 
of a former extraction—and (5) with water. The liquid resulting 
from the first of the ffeatments enumerated above was a strong 
solution of ferric sulphate, which was used as already mentioned, 
by being mixed with the chaige of oxide before it was replaced 
m the punfer. The residue of the final ing consisted 
almost entirely of sulphur, and required only to be dried. It 
would be evident that all the onde which hed been freed from 
sulphate of ammonia and by this treatment into 
the condition of ferric ipie, and ın this eet was 
replaced in the purifier. ere it became onde the 
action upon it of the ammonia in the gas, which it completely 
fixing ıt as sulphate, This em had been biought 
into use as a manufacturingwprocesa, find had been found to be, as 
far as could be judged, a complete success, 

Mr. Fison ed at length the apparatus by which the pro- 
cers was canied into effect. 

Mr. J. Spiller, F.C.S., gave a short communication on Arri- 
Acial Magnetite, the object of which was, first, to point out an 
error in statement of a chemical reaction occurring in several 
standard works of reference ; and, in the second place, to indi- 
cate the formation of crystallised magnetic oxide of iron (mag- 
netite) in: the Ordinary. proces: of mian aniime from 
nitro-benrol by the reducing action of metalhe fron. Reference 
was made to ¥ Reimann’s Aniline and its Derivatives,” and to 
Wagner's ‘“ Technology,” where the action of iron upon 
nitrobenzol in the presence of acid (Béchamp’s ) is stated 
to give ferric oxide, or s “ hydrated oxide ot irons’ The author 
pointed to the fact that the ordinary remdnal product in this 
o was Sack, and owe zo far purified 

utrlation from the excess usually remaining 
mixture, as to grve a fne black Aas which appeared under 
the microscope as mmute octohedra, and was strongly magnetic. 
Chemical analysis showed this to congst almost y of mag- 
nete ozide af ron, with such impurities as were inherent to the 


process, or y existed in the cast iron. The physical 
p this form of oxide were further described, and its 
Arilsey to ho maere AHPN AF MIERE ore (Catah aad 
Dannemora) shown, s 

Mr. W. C, Roberts exhibited some ens of artificial 
horn silver which he ha# formed by mixing stong solutions of 
siver nitrate common salt. 


Prof. Schafarick, of Prague, read g paper On the Constitution of 
Silicates, in which he developed his views as to the manner in 
which certain membérs of this class of bodies might be graphically 
represented.~Prof Cram Brown, whilst complmentmg the 
author on the importance of the step taken, pointed ont that we 
should guard confusing graphic formuls, as applied to 
minerals, with ee to organic because they 
do not represent the same kind of knowledge, Structural for- 
mulæ in organic cea represented reactions, and not meiely 
composition ; in the case of minerals we had as yet no method 
of following their reactions, 


Prof Crum Brown then read a paper On the Action of Sul- 
Pads of Methyl on Bromaceic Aad, He mid bromacetic add 
dissolved in sulphide of methyl. The solution soon be- 
came warm separated into two layers, the lower of which 
sohdified into a white crystalline mass. The crystals were emily 
purified by washing with absolute alcohol, in which they were 
very sparingly soluble. onale lad given k rerilt for. this 
compound which showed it to be a compound of one moleaule of 
Ee dal of malphide of methyl The compound 

betain. 


was obvi to hydrobromate 
Mr. Jemo pect aes an improved gas-burmer, 
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simply a modification of Wallace's gae-burner, Tho improve- 
ment consisted ina mmple mechanism whereby the air god gus 
could be shut off by one movement. 


SECTION C.—-GEOLoGY 


Second R on the Discovery of Fossils in certain remote parts 
of the North-western Highlands, by W, Jelly. 

During the past year search has been made at varlons points 
along the great limestone strike of the North-western Hi hiands, 
but, with the exception of the Duiness basm, rom which the 
fossils already collected have bem alone obtained, none have 
been found at any new sein & It is most desirable that con- 
tinuéd search should be made for fossils, and to determine if the 
fossiliferous Durners hmestone be the same as thaf in the hne of 
strike from Eribol to Skye. 


Report om Earthquakes in Scotland, by Dr. J. Bryce, F.G.S. 

Jait ga a on this subject read at Brighton, 
stating thre been but little to record during the year 
then reported on ; but whilst the Assoclation was sitting a shock 
occurred in the Comrie district, an account of which is given in 
the report now presented. The earthquake occurred on Aug. 8, 
1872, at fiom 8m. to tom. past 4 o'clock m the afternoon. e 
successive phases, according to almost all the observers, were — 
a noise or sound, loud, * heavy, and 1umb 3 a shock with a 
shaking and rat of objects ; and a wave-like motion of the 
ground. The undulations appear to have come fiom the W. 
or N.W.; according to some observers, from the opposite 
direction ; but these probébly dul fot distinguish between the 


first m and the recoil. 
The extent of which the shock was felt 15 
which has occurred since tis in- 


greater than that of an 

iry was undertaken. The lumits are marked by Strling and 
lar 
Glen 


on the S.E, and by St. Fillens on Loch Earn, and 
ock on the N.W. The shock was feebler at their 
limits than in the country between, as about the Bridge of Allan, 
Dunblane, &c. The breadth of the disturbed area does not 
ap to have extended more than two or three miles from the 
Water; the shock seems to have emanated near Comrie, 
The geological formations of the district are yery varous m 
character, and it does not ap that any connection can be 
traced between the natme of the rock formmg the surface and 
the severity of the shock. ° 
Another shock, which ocenned at 9.55 PM. on Apul 16, 
1873, 28 briefly descnbed. This was ın the South of Scotland, 
an the parishes af Tyrone, Glencgnn, and others adjacent, Ac- 
co to one obseiver, there was another shock in this district 
at 2.46 A.M. on the followmg morning. 


of the Committe for Exploring the Seattle Cave, by 


i i pape iarap E explored by a local 
cave is of in bei bya 
cominittes, aided a grant from the Britah Amociation, In 
exe isgvidence of human om during 
contains 


the newest layers 
the historic period ; but in the oker cave earth, w. 
the remains of extuect mammalia, no trace of may, has yet been 
discovered. The exact age of the cave earth ig a matter of dis- 
pute, Mr, Tiddeman, fram the physical evidence alone, 1e- 
gards it as pre-glacial, or rather as older than the gient ice 
sheet of that distnct. Mr. Dawkins, whilst doubtmg the 
physical evidenco afforded by the cave plone, is meclined to 
rend tho fanna as Lert remarks :—~" It is 
o that the hyænas, bears, mamm and other creatures 
found in the pleistocene stratum could not have occupied the dim 
trict when it was covered by ice; and had they lived soon after 
the retreat of the ice-sheet, their remams would occur in 
tiver-grayels, from which they are absent throughout a 
large area to the north of a line drawn between Chester and 
York, whilst they occur abundantly in the first river dev 
ts south of that Hne. On the other hand, belong tor 
anna, that overran Europe, and mast have occupied this very 
Tegion, before the penod, It may, therefore, reasonably 
be concluded that they jed the cave In pre-glacial times, 
and that the stratum in w. their remams he buried, was pro- 
tected from. tho grinding of taa ice-sheet, which destroyed nearly 
all the surface ions in the mver-valleys, by the walls 
and roof of rock, which has since, to a great extent, weathered 


away,” 


aam of the Boulder Commitee, byRer. H. W, Croækey, 
F.GS. > i 
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This committee appointed at the. Brighton meeting to 
collect and tabulate distRbation of enatic 


oi mation the 
blocks hout England and Wales, Good work has already 
done in Scotland by a commiitee formed for a similar 
ose, Tt is evident thal some steps should at onte ba taken 


to recfrd the existgnce of remarkable b and if possible to 
take some steps to ensue their evi I A 


The report, which is neceasaily chiefly prel , describes 
the distribution of bouldeis mound Charger Forest, and 
refers to the existence of Charnwood Forest boulders m Shiop- 
shire, Tt also contains a notice, by Mr. Pengelly, of a la 
granite boulder below the raised beach in Barustaple Bay. 
account 1s given of the place adopted by the Geological Section 
of the B kam Natural History Society for mapping the 
boulders of their district, a plan so effective that we uce 
the paragraph referring to ıt in the hopes that other disticts may 
follow the good example here set ‘The Ordnance map of the 
neighbourhood of Burmmgham has, in the first place, been 
divided by ruled lines with squares of one inch wide, each 
square enclosing a representation of one squaie mile of county. 
Enlarged maps, on the scale of mx @nches to the mile, were 
prepared from this. On thess enlarged maps the boulders are 
to be marked by “circles, the number of concentric circles repre- 
senting the diameter of one boulderinfeet For collecting - 
mens of the iocks of which the boulders are prose ig 
were Made and numbered, corresponding to each square on the 
map. At the same time notes were to be made of any specimee 
that was of unumal miterest. Finally it was prqposed to repre-" 
sent, on a duplicate map, the number of ders and the 
chatacter of the rocks by discs of colour, so that a graphic repre- 
sentation of the boulders as to pomtion, numbers, and king of 
rock, would be given, and the source of any class of boulders, as 
granite ae; could begreadily traced. It was further proposed to 
make a h relief ma ofthe dtc, zo aa to fig e m what 
way the coneeuraean the country had affected the on 
of the boulders. 


On the Whin Sill of Northusberland, by W. Topley, F.G.S., 
ra duper) tha resus of Gok Gy. sail dozing th 

This j tof work by anthors duyi € pro 
gress of tho Geol ical Survey, was laid before the section by 
permission of the Director-General of the Suvey. : 

‘The basaltic rocks of the North of England occur in two 
forms, etther as dykes sages Penal through the rocks, or as 


beds lying amongst them. intrusive character of the dykes 
us i bup there is much apeertaity prevy lng as to the 
character of the beds of basalt. The authors endeavoured to 


show that it too is intrusive, and has been forced in a melted 
state through the rocks long after their depomtion and partal 
consolidation. 

The Whin Sill is best known in Teesdale and along the face of 
the gieat Pennine escarpment. This district was only bief 
alluded fo, partly becanse it has already been often described, 
especially by Professors Sedgwick and but also because 
the intiosive character of the rock is less evident there than in 
Northumberland, 

An account of the literature of the subject was then given, and 
a MS. section of the Northumberland coast, made in ihe by Si 
Walter C. Trevelyan, Bart, was exhibited. Although the 
Sill of more soathein districts had been mentioned by earlier 
writers, it wes not tll the cation of Sir Walter Trevelyan’s 
paper in the Wernerian Transactions foe 1823, that attention 
was drawn to the mtrusive character of the rock. x 

The Whin Sill wa true basalt, and does not differ in appear- 
ance or composition from the whin dykes of the district. In 
Teesdale it is very uniform in its position amongst the sedimentary 
strata; for this reason, and because it generally alters but slightly, 
if af the rocks above, Prof. Phillips, and most geologists who 
have given most attention to the Teesdale district, believe the 
whin to be of the same date as the beds amongst which tit 


lies. 

The object of the paper was to show that through Northum- 
berland the Whin Sill uw not so constant m pontoon, that it fre- 
quently very greatly alters the beds above it as well as those 
below, and that, in numerous mstances, it can be shown to cut 


through the strata im a manner that would be impossible with a 


contem bed. Italo vuies in pomtion to an extent of 
more t 1000 feet, and often comes up, not in tine beds, but 
m. bosses, i 

N can be certainly known as to the age of this Whin 


Sill, That i is later than the beds with which Ht is associated is 


l; 
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mady considerations'lead to thẸinference thatlit may 
niferous, period, 

g e 
SECTION D,—BIoLoey, 6 


e 
DEPARTMENT WY ANATOMY AND P#ygIoLocy, 


ý The Localisation of the Fundwons m the Brom, by Professor 

emer. 

All are agiced that it is with the brain that we feel, and think 
and will, but whether there are certain parts of the bram devoted 
to particular manifestations 1s a subject on which we have onl 

“imperfect specnintions or data too insuflicent for the tomt. 

. ation of a scientific opinion. * The general view is that the biam 
ns a whole subserves mental operations, and that there are no 
le specially devoted to any cular functions, This has 

1ecently expressed by so Ingh an authority as Professor 
Séquard The idea rests chiefly on the numerous facts of dis- 
ease with which we aie ac ted. There are casex where 
extensive tracts of biain are deshoyed by disease, or removed 
after a fiacture, a y with no result as regards the mid of 
the mdividual. ong with these facis wê have othes which 
are very cunous, and which hardly seem to agree with this doc- 
trine. One of these is that when a certain put of the brain 1s 
diseased, in Aphasia, the mdrvidual is unable to expiess himaelf 
in words Other curious- phenomena have been well desaibed 
aby Dr. Hughlings Jackson, viz, that certam tumours oi patho- 
logical lenong in particular parts of the braunygrve mse, by the 
imtation which they keep up, to,epileptifoim convulsions of the 


certain, but 
not be latcr than the latter part of the 
- 9 ‘ 











whole of one side, or of the aim or leg or the muscles of the 

face; and fiom studying the way in which these convulsions 

show themselves he was able to localise very accurately the seat 

of the leson. : - 
The great difficulty in the study of the fonction of the brain 
has been tn the want of a proper method. When we study the 
function of a nerve, we e our experiments in two ways. In 
the fost place, we irritate the nerve by scratching or by elec- 
ticity, or by chemical action, and observe the effect ; and in the 
second place, we cat the nerve, and observe what is lost. In 
regard to the bram and nervous system, the method has been 
almost entirely, untl recently, the method of section, It has 
been stated by physiologists that it is im le to excite the 
brain into action by any stimulus that may be applied to it, even 
that of an electric current ; they have, therefore, adopted the 
method of desiroying pari of the brain. This method is liable 
to many falla@ies. e brain is such a compfex organ thet to 

~ destroy one pat is necessarily to destroy many other “and 
the phenomena are so complex that one cannot te ther 
loss to the failure only of the parts which the physiologists have 
attempted to destroy. 

About three yeais ago, two German phymologists Fritsch and 
Hitzig, by passing galvanic currents through parts of {he brains 
of dogs, obtained vangus movements of the lumbs, such as ad- 
duction, flexion, andextenmon. They thus discovered an impor- 
tant method of research, but they did not pusue their experi- 
ments to the extent that they might bave dane, and perhaps did 
not exactly appreciate the bufen of the facts at which they 
had arved, ; 

I was led io the experiments which I ahal! have to explain by 
the effects af epilepsy and of chorea, which have been explained 
to depend upon initation of parts of the bram. I endeavonred 
to imitate the effects @f disease on the lower animals, and deter- 
muned to adopt the plan of stim the parts of the brain by 
electiictty, after the manner described by Fritech and Hitzig. 

I operated on nearly a hundred animals of all classes—fiah, 
a nt pigeans, rats, guinea pigs, rabbits, cats, fogs 
jac , and monkeys, The plan was to remove the skull, 
ee the animal in a state of comparative Insensibility by chloro- 
form. So httlo was the operation. felt that I haye known a 
monkey; with ono side of the skull removed, awake out of the 
state induced by the chloraform, and proceed to catch fleas or 
eat bread and butter, When animal was exhausted I some- 
times gave it a little refreshment, which it took m the midst of 





the experiments. 

First, as to the experiments on cats, I found that on applying 
the electrode to a portion of the superior external convolution 
the animal lifted its shoulder and pew (on the opposite mde to 
that stimulated) as if about to forward ; stimulating other 
parts of the same convolution, it brought the paw Kaam back, 


or out its foot as if to somethin or brought 
ijabind Jeg as Hf abogt þa walk, or held back iis cad as if 


astonished, or turned it on one side as lf loo at something, 
accordfhg to the particujar pat stimulated. oe 

duced by stom the various parts of the middle external 
convolution were a ing up of the side of the face, a back- 
ward movement of the whiskers, a turning of the head, and a 
contraction of the pupil . A similar treatment of 
the lower external convolution produced certam movements of 
the angles of the mouth ; the anumal opened the mouth ; 
moved its tongue, and uttered loud cnes, or mewed in a lively 
way, sometimes starting up and ing its tall as if in a furious 
rage. The stifhulation o ona p this convolution caused 
the shimal to screw up its n od the seme mde; and, curi- 
ously enongh, it is that pert which gives off w nerve to the nostril 
of the same yde. 

Results much of the same [character were produced by the 
stimulation of the correspon or homologous parts of the 
rat, the rabbit, and the monkey. Acting upon the antenor 
part of the iig frontal convolution the monkey was 
‘made to put forward its hend as if about to grasp. 
Stimulation of other portions acted upon the biceps, and 
produced a flexing of the forearm, or upon the sygomatic 
muscles, The part that ap to be connected with the 
opening fof the mouth and the movement of the tongue was 
homologous with the part affagted in man in cases of aphasia 
Stmulatian of the middle temporo-sphenoidel convolution pro- 
duced no results ; but the lower temporo-spheno when acted 
u caused the monkey to sbut its nostrils, o result was 
obtained in connection with the tal lobes. 

These experiments, bave an important ing upon the diag- 
nosis in certain kinds of cerebral disease, and the exact localise- 
tion of the affected. I was able to produce epileptic 
convulsions of all kinds in the animels ented u as 
well as phenomena resemt those of chorea or St. Vitus’s 
dence. The expernments are important anatomically, as in- 
dicatmg points of great significance in reference to the homology 
of the bram in lower animals and in man, and likewise served to 
explain some cunous forms of expression common to man and 
the lower animals, ‘The common tendency, when any strong 
exertion is mad¢ with the right hand, to retiact the angle of the 


mouth and open the mouth on the same side, bad been stated by 
Oken, in his Wattur-eeschichte, to be due to the homology be~ 
tween the limbs and the upper jaw; the tue explanation 


bend that he mòvemenia Of the fist and of the,month are in 
such close relation to each other that when one is imade to act 
powerfully the ım ion diffuses itself to the neighbouring part 


of the bram and een a ogetheT: 
The experimenta have hkewlse"a physiological significance. 
erent parts of the 


‘There is reason to bebeve that when the 
brain are stimulated, ideas are excited in the animals ~ 
mented upon, but it is difficult to say what the ideas are. ere 
uw, no doubt, a tle relation between certain muscular move- 
ments and certam ideas which may prove capable of explanation. 
This is supported by the phenomena of epileptic The 
most ifhportant guide on the pay chological expect of the question 
is the disease known as Aphazia, of the bram which 
ig the seat of*the memazy of words is which the 
movements of tae mo and the tongue. In Aphasia the 
disease 1s generally on the left side of the brain, in the posterior 
part of the imferior frontal convolution, and it is generally 
amociated with ysis of the nghfband, and the reason might 
be supposed to be that tho part of the brain affected is nearly 
related to the part governing the movements of the nght hand. 

A Oea Hi AAI tow eia honaren. The tan i 
are governed þi- i o brain is 
symmetnical, Peel it to bea mistake to suppose that the 
faculty of speech is localised on the left side of the brain. The 
reason why an individual loses his speech when the left side of 
the baiat diseased is simply this Most persons are right- 
handed, and therefore left-brained, the left side of the brain 

Se taa might mae of the . Men naturally selze a 
thing wi the right hand, they y thereforo use rather the 
left side of the brain than the right, and when there is disease, 
there the mdividual feels lıke one who has suddenly lost the use 
of his nght arm, 

I may, finally, briefly allude to the results of stimulating the 
different, sopia. Stimulation of the corpora striata causes the 
limbs to be ; the c-thalami uces no result: the 
corpora a produce, when the antedar tubercles are 
acted upon, an intense of the pupil; and a tendency to 
draw beck the head and extend the limbs es in opisthotonos ; 


+ 


` said that this was 
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while the stimulation ofthe posterlor tubercles leads to the 
duction of all kinds of notses. py eiman fha eaaet 
vailous movements of the eye-balls are 


In the discussion which ensued. oe Bee Harley alluded to 


o had long since his disbelief in phreno- 
logy which maintained that the animal functions were placed at 

¢ back of the head, and the intellectual at the front. Dr, 
Feders experiments tended to show that the real seat of 
the Intellectual functions was in the posterlar part of the 


Dr. Brunton, however, alluded*to the faculty of will and of 
self-restraint as man from the lower animals, and 
ly situated tn the osvertor part of the 
brain, It was noticeable that criminals, who were ceficlent in 
- that faculty, possessed onlyw, small portion of biain m front of 
the head. 

Prof. Burdon Sanderson said. tat tho stimulas in Dr Ferrler’s 
experiments was, contrary to Dr. sup n, egactly 
like the ordinary excitation of e nerve, and that the effect was 
produced in an extremely short space of time. 


Note on Hisixinga’s periments on A biogenests, by Di. Burdon- 
Sanderson, 

Under the title of a “ Contribution to the Question of 
Abiog Profi H has ‘very recently published 
(Pfluger’s, Archiv, vol. vil p. 549) a seres of eines which 
deserve notice as anew and carefuky worked out 
attempt to support the doctrine of spontaneous generation. 

Prof Hu begins his paper with the words Mula renas- 
centur gua pam cecidere, them as ar expression of the recur- 
ring nature of this question. He then proceeds to sey that he was 
induced to undertake his inquiry by the ‘publication of the well- 
known work of Dr. Bastiany(whom he compliments es having 
awakened the exhausted interest of physiologists in the subject), 
his special object being eee the much-discussed turnip- 
cheese experiment. 
eee knows whit Dr. Bastian’s obseryation is, It is 

simply this, viz. that if a glass flask 1s charged with a slightly 
alkaline infusion of turmp of sp. g. 1015, to which a trace of 
cheese has been added, and, is then subjected to ebullinon for ten 
minutes and closed hermetically while boiling, and finally kept 
at fermentation temperature, Bacteria develop in ifin the course 
of a few days, This experiment has been re ted by Huringa 
with gieat care, and the accuracy of Dr, B ’s statement of 
fact confirmed by him In every yet notwithstanding 
tus he thinks the evideneg afforded by ae results im suppoit 
of the doctrine so inadequate, that a Aan to find such 
evidence, has thought ıt necesamy te he x 
under what he regards as conditions of pee eiaeiiai e 
-_ Huminga’s objections to Bastlan’s ent aro two, First, 
“that when e is bowled and closed hermetically in ebullition, 
its contents are almost entirely deprived of alr, aa, (2) that cheese 
is a substance of mixed and uncertam compomtion. To obviate 
the first of these objections, he closes his fisks, alter ten minutes 
boiling, not by hermetically sealing them, but by placing over 
the mouth of each, while in ebulhtion, a porous porcelam plate 
which has just been removed from the flame of a Bunsen’s lamp. 
The hot porcelain plate ia made to adhere to the edge or lip of 
the flask by a layer of asphalt with which the edge has been 
y covered. The p of this ement is to 
kllow air to enter the flask, at the same time that all gernunal 
matter is excluded. It is not necessary to discuss whether. this 
3 1 o1 not. 
obviate the second objection he alters the composition of 
the a lan used; he substirutes for E peptone, and for 
turnip infumon, a solution ec a Piire of distilled 
water i—~ me 
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Grape mgar fe: a ©... . ` 2 gmna 
Potassium nii T % i 
Magneflum sul hate. s... e @ 2 i} 

e Calcium phosp! O4 er 


e 
The ea eee ppa iş a = by peg a wla Lupe of cen 


clum chloride with ordinary 

the chlorule is in excess. The pitate of pai A P 

so obtamed is washed and then added to t solution in 

the proportion given. On it is con into soluble 

acid phosphat: aena insoluble Dasic sali, of whlch fhe latter i 
ation, C ently the pro n ose 

= | ee tylenol pt wy 


To the filtrate, peptone is added in the proportion of 0'4 per 
cent. 


The peptone is obtained by egg-albumen at the tem- 
Poo eE ee made by adding 


roper quantity of glycerin extract of to water acidu- 
tated an e ote Tie uid so obtalned is first 
rendered alkaline by the addition of sodæ, then slightly 


acidulated ma ic aad and bo The syntonin thus 
pree gay ted by infiltraton from the clear jhquld, 
fe then eva ted to a syrup and poured in a thin stream 

into strong alcohol, with constant agitation. The precipitated 
peptone is separated after some hours and washed with alcohol, 
and redissolved in a small quantity of water. The solution is 
again p itated by pouring it into alcohol in Poe ee 
before, and the precipitate washed and dried. 

Flasks having been half filled with the ligua” thus 
fia foes a ete A non Ge ara a 
of Ime, 25 parts of grape and4 parts ol peptone) each is 
boiled for ten mintes, closed wiil hile boiling, with the ware 
plate as above and placed as soon as it is coal in the 
warm chamber at 30°C. The ecperunentuoaade “gavo, mitb mo 
ee ponie remil m every case, 
three days the Crowded arith atively dvd Basen 
termo,” 

The readers of NATURE aro aware that in June last I 
a on of Dr. Bastian’s ts with a variatlon not of 
the liquid but of the mode of heating (ste NATURE, vol vili., p, 
141). Instead of boiling the flasks for ten minutes,over over the 
open fame and closing eee I boiled them, closed ' 
them hermetically, and then them in a digester in which 
they were Se eee wee avout oes ices 
or more of mercy. The result was negative here was no 
development of Bacteria. 

Since the publication of my experiments Huizinga’s have 

appeared. His result, aa a proof of spontaneous genera- 
Hon is clearly not r to-Bastian’s, The substitation of a 
soluble immediate principle for an insoluble mixed product like 
cheese, and the use of a defmite solution of sugar and salts 
are not «material improvements. The question is not whether 
the germinal matter of Bacteria is preagnt, but whether it is 
destroyed by the process of heating, Consequently What is 
necessary is not to alter the liquid but to make the conditions of 


and nothing more. 

I have recently repeated it with the same modificahons as 
in my repetition of the 
turnip-cheeso ents. The result been the same, In 
all other respects I have [followed the descnbed by him 
in his ‘paper. 

I have prepared the solution of salts, grape sogar , and peptone 
in exgct accordance with his directlons, To obve hiro jection 
as to the absence of air, T have mtroduced the liquid, Hot mto 
flasks, but mto strong glass tubes closed hermetically at each end , 
and only half filled with liqmd, the remamder of the tube cous 
taining alr at the ordinary tenmon. Each of these tubes, after 
having been subjected to the temperature of ebulltion under twa 
inches of mercury for half an hour, has been kept smece 
ber 10 at the temperature of fermentation (32° C.) to 
the ret ea time, Mp change whatever has taken plase im. the 


a a eol eeina T open of of the tubes immediately 
after bo and introduced a drop of distilled water. It became 
opalescent in twenty-four hour. 

Tn concluson let me observe that I still maintam my resolution 
to take no side whatever in this controversy. I do not hold 
that spontaneous generation is impossible. I do not regard 
heterogenists as scientific heretics, All I say is, that up, to the 


s 
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On the Electrical Phenomena which ac Ue Ch. 
tractions of the leaf of Dionaa muscigela, by Dr. Byrdon- 
. 


Sanderson. ee 

coe woe rare that im thósa stractoree in (kè Higher snimale 
w. are endo with the pro of contracting when stimu- 
lated—viz., nerve agd ale epoca is associated with 
the existence of voltsic currents which have defmite direchons 
in the tissue, These currents have been the subject of very 
caioful observation by physiologists. They require delicate in» 
struments for their in ion, but the phenomena dependent 
on them admit of the application of the most exact measure- 
ments. The constant current which can be shown to exist n a 
muscle is called the normal current. The most important fact with 
1eference to it is that it ests only so long as the muscle is alive, 
and that it ceases during the moment that the muscle is thrown 
into action. Other characteristics of the muscle currents” were 
referred to, which we have not space to mention. 

In certain plants said@o possess the property of irritability, 
contraction of certain organs on irritation occugwhich strikingly 
ence of function between them and the 


suggest a 

motor cay animals, Among the most remarkable are 
those of and some other plants belonging to the same 
natural order, particularly the well-known Venus’ Flytrap 


(Dionas muscigula), The Sensitive Plant, the Common Monkey 
Flower, the Ro#k Cistus, afford other examples. * 

Stange as it may seem the question whether these contractile 
movements are accompanied with the same electrical changes as 
those which occur in the contraction of muscle and in the 
functional excitation of nerve has never yet been investigated by 
vegetable physiologist. Mr. Darwin, who*for many = has 
devoted much attention to the anmal-like functions of Dionma 
and Diosera, kindly fornished plants 'fdt the purpose of tho 
necessary experiments, which have been made by Dr. Sanderson 
in the laboratory of University Coľege, London. The result 
has been that the anticipations he had formed have been con- 
firmed as to the existence of voltaic currents in these parts, and 
particularly m the leafof Dionæa. By a most remarkable series 
of experiments (which will be published subsequently) made with 
the aid of Sir W. Thompeon’s ometer, he has shown that 
these currents are subject, in all respects in which they have been 
as yet investigated, to the same laws_as those of muscle and 
nerve; e © a 
mc Physiological Researches on the Nature of Cholera, by Dr. 

nton. 

Without entering into the question of the nature of cholera 
poison, the wiiter regarded it as probable that its effects might 
counteracted in the same way as those of other poisons— 
appropriate antidotes He supposed that if a poison could be 
found having a similar agtion to that of cholera, an antidote to 


the former t prove a remedy for the latter. The condition 
of cholera co has been attributed by Parkes and Johnson 
tecoatacdon'el the venela in the fme and thar th is 


gene adopted. The writer fround that muscarin—an oid 
erred from a species of poisonous mushroom-—cansed contrac- 
tion of the vessels of the Ings and some of the symptoms which 
are counteracted by atropia. It therefore seems probable that 


atropia might be in cholera, and in fact an Ameiican 
practitioner has recently employed doses of it with success. 
The fact that mtrate of amyl, which relaxes the pulmonary 


vessels, {s useless as a remedy in cholera, as well as the absence 
of distension of the right side of the heart in cholera 
d life, shows that Parkes and Johnsan’s theory is imperfect, 
and that one of the most important conditions fn cholera is 
active dilatation of the large veins in the interior of the body. 
The condition might be relieved by digitalis. The effect of this 
was at once observed in cholera. The rice water stools 
cholera were stated to have exactly the same com as 
the fluid secreted after the division of the int nerves in 
Morean’s experiment, and the profuse secretion from the mtes- 
{ines in cholera was therefore attributed to paralysis of some of 
the intestinal nerves. Injection of Epsom salts into the intes- 
tines also produced a profuse secretion, though this might be due 
to irritation and not to paralysis of the nerves. This 
sened in the least by atropia, and it seems therefore probable 
that atropia will not prove a perfect remedy for cholera. Dr. 
Branton is still endeavouring to find q remedy which will arrest 


this secretion, 
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On the Movements of the Glands of Drosera, by Alfred W. 

Beane PES 

peculiar movement of the glands which cover the margin 

and the u side of the leaf of the Sundew has often attracted 

the attention of botanists The observations were all made on 
the commonest ies, Drosera rotundt/wia, 

It should be noted tp the first place that the glands of Drosera 
arein no sense hairm, se. cellulsr expansions of the epidermis 
of the leaf They have been shown by Groenland and Trécnl 
part of the leaf itself, penetrated by a fibro- 
vasculgr bundle with spiral threads (in other words by a vein or 
nerve of the leaf) from one end to the other, and even furnished 
with stomata on thetr surface. terminate in a pellucid 
knob within erhich is found thelr peculiar viscid secretion. 
Under a low magnifying power this secretion may be seen col- 
lected about the knobs, and stretching in thin gintinous strings 
from one to another. dhe secretion has probably an attraction 
for files and other small insects, as, if the plant is examined in 
its native bogs a leaf will be found tn which an insect 
is not imprisoned, one leaf will very often show as many 
as three or four. The experiment was made of ing a very 
small insect, a species of Thrips, on a leaf at that time quite 
unencumbered beneath a low power of the Im- 
mediately on coming into pea uh with the viscid secretion 
it made wgorons efforts to escape, but these efforts only seemed 
to entangle it all the more deeply. The contact of the insect ap- 
peared to excite a stronger flow of the secretion, which soon en- 
oped tae hod of the anima] m a dense almost transparent slime, 

y plueing down the wings, and rendering escape hopeless, 
It still, however, continued ‘its struggles, x motion of the legs 
being gill clearly perceptible after the lapee of three hours 
During all this time the insect was sinking lower and lower down 
among the glands towards the surface of the leaf, but only a 
slight change had taken place in the ition of the glands 
themselves, which had slightly converged +o as to imprison it 
more completely. But after the strngples of the prsoner had 
ceased, a remarkable change took place iñ the leaf. Almost the 
whole of the glands on-its surface and its margin, even those res 
moved from the body of the insect by a distance of at least 
double its own léngth, began to bend over, and point the knobs 
at their extremities towards it, though it was nor observed That 
this was accompanied by any increased flow of the sqcretion from 
them Chert erien tad made ın the evening; and by the 
next morning almost every gland of the leaf was pointirfp to- 
wards the object in the centre, forming a dense mass over it. 
The sides of the leaf had also slightly curved forwards so as to 
render the leaf iteelf more concave. The nearly allied Venus’s 
Fly-trap, or Disnaa muscipula of the United States, which im- 
prisons flies by a much more sudden motion of the sides 
of the leaf. collapsing when irritated on the upper surface, 
ds sald to digest and absolutely consume the insects thus en- 
trapped. What becomes eventually of the prisoners of the sun- 
dew, my experiments have not been carried sufficiently far to ascer- 
tain. It will be seen that the most singular feature in the pheno- 
mena heo descmibed is that the motion of the treater number of 
the glands did not begin tiTPafter the insect had become compara- 
tively motionless ; and therefore it is very diffienlt to attribute it 
to the exciternent caused by the struggles on any ‘‘ contractile 
Heme” at the base of the glands, an explanation which has been 
offered for the suddea and rapid motions of the stamens of 
Berheris or the leaves of Mjmota It is also quite certain that 
the impinging of raindrops op. the surface of the leaf causes no 
similar motion, a pecultarity similar to that which Derwin 
has observed in the case of the motions of tendrils and 
of climbing stems. In order to determine what share 
in these motions of the glands was due to the organic nature of 
the substance imprisoned, and to its power of motion, the fol- 
lowing experiments were also made :—A smal! piece of mw 
meat was placed on another leaf similar to the first. No imme- 
diate change was observable, and no increased flow of the se- 
cretion ; but after the lapse of a few hours a thle inclina- 
tion of the more distant” glands towards the object took place. 
The next morning the piece of meat was found, like the fly, 
sunk down on to the surface of the leaf, with almost the wh 
of the glands convergmg towards it and above it in just the same 
manner. The here were therefore perfectly of the sume 
kind as in the case of the fly. though -apparently somewhat 
slower. After the lapse of twenty-four hours the piece of mest 
appeared decided.y lighter in colour ; but an accldent prevented 
the process of digestion being further traced, On other leaves 
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wore placed a minute plece of wood and a small piece of worsted : 
and io neither of these cases was the least change pefepoble 
After the lapse of a conuderable time in the pomtion of the 
object, nor ia that of any of the glan Is, either those in contact 
wich it or the more remote ones. It would appear, therefore, 
that the organised stractare of the fly and of the piece of raw 
meat had some power of exciting this motion which is not 
- possessed by matter of a different description. 








SCIENTIFIC SERIALS . 


Poggendor fs Annal der Physik und Chemie, No. 6, 1873 — 
Thu number commences with a paper by M. Seebeck, on the 
motion of sound tn bent and branching tubes. Ie finds, among 
other things, that the gradual bending of a tube has little effect 
on the size of wave-length, but if a tube ee auddealy bent to an 
angle, the sound-motion is considerably affected ; 1° would seem 
that the motion of the alr-particles did not suddenly alter in 
direction with the tube. —A series of experiments on the electro- 
motive and thermo-clectne fores of some metallic allo 
on contact with copper, is detailed by M Sundell e 
alloys exammed were bismuth-tin, bismuth antimony (in 
varioas piopot ons), and n silver; the method’ em- 

loyed in the case of electromotive force being that of Edland, 
ased on the fact, that a galvame current, pawing through an 
electromotor, produces m it, proportionally to its electromohve 
furce, an absorption or pr@luction of heat, accordmg as the cur- 
zent is in the same direction as that of the electromotor, or con- 
trary to it The alloys, like the pure metals, have the mame 
order in electromotive as in thermo-electric series ; and it gppears 
that the proportion of thermo-electne to electromotive force is 
constant, and eqnal to thet for tha combmations won-copper, 
and copper-bismuth. Comparative experments on varous 
prrometnc methods—air thermometer, expansion of «olid bodies, 
calorimeter, disoctation of a compo ind, and electrical resist- 
ance, lead M. Weinhold to a preferenge for the laat {or Sle nens’), 
as the most reliable. The calonmeter, properly used, als> gire 
sood resolts.—M Lorenz, of Copenhagen, furnishes a new de- 
termmation of the electrical resistance of mermry, in absolute 
meure. He attributes the discordance in previous re-ults to 
the employment of induced currents, of vartable strength, and 
he adopts Én mg-nious method in “which a essiant electro- 
motive force mifhout current, is applied. The result of five 
experiments is 1 mercury unit = 09337 Ohm's unit, or the 
mercury unit egaal to 0 9397. 10! ab olute units —Of the re- 
maining papers we may note one by Kohliausch on the electro- 
chemical equivalent of silver, and mineralogical notes on wo! 
aod on a new mineral, adenite. ? 
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i .. LONDON 
Royal Hortich|tural Society.—General Meeting, Anz. 20. 


—W. A. Lindsay, Secretary, in thë chair.eThe Rev. J. 
Berkeley sud Keraon’s seedling gooseberry, a fine variety which 
gained a first-class certificate at the Jast meeting, raed out to 
be not a garden seedling But one origwally taken from a common 
hedge in the neghbourhood of Peterborough Tris was not a 
zolltary wnstince of a fine vanety of fruit being foi) m such 
places—the Bess Pool epee haning been discovered 10 a planta- 
tlon at Nottingham 1. Berkeley then alluded to a disease of 
the crocus very dustiuctive to the pladivius, and which also 
attacked the salon crocus and the naciaus; 1 was frst 
described by Montague under the name of Zion le concluded 
by remarking that vegetables treated with sownge were apt to be 
much deteriorated 10 flavour, ` 

Sept. 3.—General Meeting —Dr. Kellock ın the chair —Ad- 
veitng again to the salyect of Taco in the Gladiolus, the Rev. 
M.J Bekeey was Lichiued to atinbute it tu “ sunatroke.”’—A 
bunch of grapes was exbibited frum “the parent plant of the 
Hampton Court rine; it da ed fom 1761. —A fungus (Leatiness 
leprdeus) wos sent by Sir Gilbert Scott, fiom the root of a church 
at Croydon, i 

PARIS 


Academy of Sciences, Sept 1§.—M. Beitrand in the 
chur. —Tne following papers were read :—An answer to Father 
Tahini» lase Mote, by M, laye The author replicd tu the 


objec'ions raised vp: Italan observer to thf cyclonic theory 
on the d of the appearance of prominences where there 
E na anole M. Faye considered that the pores, which are 
vditical cyclones, are the ceuse of the circulationef the solgr 
hydrogen, and hence of the prominences, Je also replied to some 
objections relatm® to the direction of@he circular motion in 
cyclonic spots.—New researches on the analysis and the th 

of the pulse in normal and abnorme! states, M. Bonillaud. 
The author announced the discovery of a s@condary best In the 
pulse, which he ascribe] to a contraction and expansion of the 
arteries themselves —On choleraic deyections as agents in the 
“propagation of cholera, by M Ch. Pellarin —On the changes of 
form exhibited by Comet 1V., 1873, by MM. Rayet and André, 
—On the movement of an elastic nire one end of which has a 
vibratory moton, by M. E, Mercardier.—On the produc of 
the oxidation of meteoric hions and a comparison of them with 
the terrestual magnetites, by M Stan. Meunter.—Process for the 
preparation of a new amline red, by M. E Fenitre. The new 
colour is prepared hy acting on acetate of aniline with ammo- 
niacal cnpric hy Irate, and then saturating with salphanic acid. 
On concentratlon “anunoaiac sulphale ıs deposited,: ani the 
colom remains. @ Tt is a purple red. 

Sept. 42.—M. B in the chalr.—On the chairman taking 
his seat, he at ance proceeded to announce the deaths of M. 
Coste, of the Section of Anatomy and Zoology, and of M. 
Nelaton, of the Section of Medicine and Surgéry; and to ex- 

res in a few sords the sormw of the Academy at the grierons 
vee it had thus sastaned. the conclusion oP the chairman’s 
remarks, M. le Baron Larrey at once proposed that, to mark its 
sense of the double loss, the Academy should not hear any 
papersat the meeting, and that the correspondence only should 
appear in the Cosstres Rendus. The following papers were ac- 
cordingly printed :—Thermic researches on the condensation of 
gases br solids—contypuation : absorption of hydrogen by pla- 
tinum black, by M A Farre —Certam observations on the 
winged form ot the PAylloxera vastfairix in connection with the 
propagation of tha insect, by M. Max. Cornu.—On the proper 
ume fur the Spe lenen of the submersion treatment to Ymes 
tainted by Phylloxera, by M. L Faucon.—On theproportion of 
carbonic anbydrble wn atmospheric air, and on its variation with 
thealtitude, byM. P. Trachot The author finds that the quantity 
of this gas diminuhes as the altitude increases. —On coralline, by 
M. Conmaille.—Note on a meteorite with a phosphorescent 
train seen on the night of September 28, 1873, by M. Chapelas, 
—The second pat of M. Mercadier's note on the movement of, 
an elastic wire, ove end of which is endued with a vibratory 
motion. 
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FORET GM, QRDERS OF MERIT * | 


N a recent number of NATURE (vol. viiL p. 292) we 
intimated» thag honours had been conferred upon 

a large number of British men of science by the 
Emperor of Brazil and the King of Sweden. Some of 
the gentlemen to whom these Foreign Orders have been 
offered have, however, thought it right to refuse acceptance 
of them, mainly from loyalty to Her Majesty’s stringent 
regulations respecting Foreign Orders, as issued by the 
Secretary of State for Foreign Affairs. A correspondent, 
who has himself refused to accept the Foreign Orders 
alluded to in our notę has favoured us with a copy of 
these regulations, and as many people aye ignorant of 
their nature, or are even unaware that any such regula- 
tions exist, we shall be doing a service by giving them 
publicity in our columns, These “ Regulations respecting 
Foreign Orders” are dated Foreign Office, May 10, 1855, 
and are as follows :— e 


“1, No subject of Her Majesty shall accept a Foreign 
Order from the Sovereign of any foreign country, or wear 
the Insignia thereof, without having E obtained 
Her Majesty's ission to that effest, signified by a 
Warrant under her Royal Sign-Manual. 

“3, Such permission shall not be granted to any subject 
of Her Majesty, unless the Foreign Order shall have been 
conferred in consequence of active and distinguished ser- 
vice before the enemy, either at sea orin the field; or į 
unless he shall have been actually and entirely eee bes 
beyond Her Majesty’s dominions, in the service of the 
Foreign Sovereign by whom the Order is conferred. 

“3, The intention of a Foreign Sovereign to confer 
upon a British subject the insignia of an Order must be 
notified to Hr Majesty's Principal Secretary of State for 
Foreign Affairs, either through the British Minister accre- 
dited to the Court of such Foreign Sovereign, or through 
his Minister accredited at the Court of Her Majesty. 

“4, If the service for which it is proposed to confer 
the Order has been performed during war, the notifica- 
tion required by the preceding clause must be ¢ not 
later than two years after the exchange of the ratifications 
of a Treaty of Peace. 

“Tf the service has been performed in time of peace, the 
notification must be made within two years after the date 
of such service. 

“5, After such notification shall have been received, 








Her Majesty’s Principal Secretary of State for Foreign 
Affairs 8 if the case comes within the conditions pre- 
-scribed by presegt regulations, and arises from naval 


or military services before the enemy, refer it to Her 
Mayjesty’s Principal Secretary of State for the War De- 
partment, previously to taking Her Majesty’s pleasure 
che a oe i ascertain hespa there be #ny 
objection to Her Majesty’s ission being grant 

WA similar reference hell also be made to the Com- 
mander-in-Chief if the application relates to an officer in 
the Army, or to the Lords of the Admiralty if it relates to 
an officer in the Navy. 

“6, When Her Majesty’s principal Secretary of State for 
Foreign Affairs shall have taken the Queen’s pleasure on 
any such application, and shall have obtained Her 
Majesty’s permission for the person in whose favour it 
has been made to accept the Foreign Order, and wear the 
aes S shall signify the same to Her Ma- 
j 3 Principal Secretary of State for the Home Depart- 
ment, in order that he may cause the warrant required by 
Clause 1 to be prepared for the Royal Sign-Manual, 

_ No, a06-—-VoL, VIN 
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+ appelhtion, rank, 


“When such warrant shall have been signed by the 
guen, t notification thereof shall be inserted in the 

ascite, stating the service for which the Foreign Order 
Tia phe warrant e ties Malena. veri 

“7, The warrant si er Ma 3 ission 
‘ag, at the request and at the nse te erson who 
has obtained it, be registered in the College of Arms. 

“8, Every such warrant as aforesaid shall contain a 
clause providing that Her Majesty’s licence and permis- 
sion does not authorise the assumption of any style, 

recedence, or pri e appertaining’ to 
a knight bachelor of Her Matesty’s ee F 

“o, When a British subject has received the Royal 

emission tå accept a Foreign Order, he will at any 
uture time be allowed to accept the decoration of a 
higher class of the e order, to which he may have 
become eligible by increase of rank in the Foreign Ser- 
vice, or in the service of his own country; or any other 
distinctive mark of honour strictly consequent upon the 
acceptance of the original ‘Order, and common to every 
pergon upon whom such Order is conferred. 

“to, The p ing clauge shall not be taken to apply 
to decorations of the Guelphic Order, which were bestowed. 
on British subjects by Her Majesty's predecessors Ki 
George IV. and King William TV. on whose heads the 
crowns of Great Britain and of Hgnover were united, 

“Decorations so best@wved cannot properly be consi- 
dered as rewards granted by a Foreign Sovereign for 
services rendered according to the purport of Clause 2 of 
these Regulations. They must be rather considered as 

onal favours bestowed on British subjects by British 
overeigns, and as having no reference to services ren- 
dered to the Foreign Crown of Hanover.” 

Having given these Regulations, we may be permitted, 
perhaps, to make some*remarks upon them. It will be 
seen that so far as sciennfic men, as such, are concerned, 
they are positively interdicted from accepting Orders 
offered to them by a foreign sovereign except in the 
improbable case of thear doing scientific worlefor such a 
sovereign. On the face of them it is evident that they 
are the product of a time when it was thought that such 
rewards gained otherwise than oh the field of battle might 
be open to suspicion. We can well understand that there 
may be reasons why diplomatists, ptojectors, and the like 
are better withoåt such Orders, but these reasons do not 
apply to men of culture, whom aking might delight to 
honour gor work done for mankind,at large. ; 

It is clear, therefore, cither that the triumphs of Science 
and her followers were liftle known or were unappreciated 
when these Ordéts were issued, or that such possible reci- 
pients were purposely excluded. But are not the triumphs 
achieved by scientific men over thè multitudinous forces 
of nature of infinitel} more importance to humanity, and 
far more conducive to the highest glory of any country, 
than the greatest military triumphs that soldiers have ever 
achieved? Indeed, to what is it supposed that the dire 
art of war itself has reached its present state of compara- 
tive perfection, if not to the advantage which has been 
taken of the discoveries of Science? And does not the 
military superiority of one nation over another depend 
almost entirely on the thoroughness with which sclentific 
theories have been applied to army organisation and the 
matériel of wax? 

It seems to us unjust and cruel that men of science, 
to whose labours it is mainly owing that our country and 
the world generally are mounting rapidly higher and 
higher in the scale of civilisation, should be practically 
debarred from accepting the few honours that come in 
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their way. Moreover, we should think ‘that those Who-| parison. 


have the framing of these Regulations ought to bẹ proud 
to think that our.country produces so many men of science 
whom foreign sovereigns delight to honour, and instead 
of throwing obstructions in the way, should afford every 
reasonable facility to those who are thus honoured to 
acceptand wear the Foreign Orders which may be offered 
to them. We cannot see that in any way their doing so 
would endanger the safety of the country nor be dero- 
gatory to the dignity and honour of our sovereign. ° May 
we not hope, then, that these Regulations as to Foreign 
Orders should not for ever remain as theg are? They 
certainly permit one to infer that the only glory which 
those who promulgate them desire to see shed upon their 
country, is the barbarous glory whi¢h can be gained by 
a good fighter. 

We shall be glad to receive the opinions of scientific 
men on this question, 
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LUBBOCK'S “MONOGRAPH OF THE COL- 
LEMBOLA AND THYSANURA"* 


Afonograph of the Collembola gnd Thysanura. By Sir 
John Lubbock, Bart, MP. &c. Pp. 265. Seventy- 
eight plates. (Printed for the Ray Society : 1873.) 

HE insects which constitute the Linnean “genus 
Podvra, though small and apparently insignificant, 
present many interesting peculiarities of structure, and 
still more interesting characters bearing on the great 
problem of the true affinittes and historical evolution of 
insects generally. They have, however, been compara- 
tively neglected, and those who have worked at their 
clagsMication have often done so in ignorance of each 
other's laboyrs, so that the nomenqjlature of the group is 
confused. Sir Johri Lubbock has patiently investigated 
the characters of the British species, and compared them 
with those given by Ge#vais, Nicolet, Bourlet, and Tul- 
berg. The genera he has been led to adopt are arranged 
in a tabular farm on page 39. He gives good reasons for 
separating Podwra, Degeeria, Sutinthurnsy and their allies 
from Lefisma and Campodea ; and, while ee 


for the remainder the new term “ Collembola” (eda, 
-iuBodor), in alluston to the projection by whigh they attach 
steele to foreign bodies. If*this be adopted, there 
will be no title to designate all the insects belonging to 

_ Latreille’s Thysanura ; but though there is some inconve- 
nience in restricting the meaning ofsa term already in 
use, the author would probably hold that the distinctions 
between the two orders are too great for them ‘to retain 
with advantage a common name, The change would 
then be very much like what has been made in separating 


the herbivorous Cetacea of Cuvier from the rest, giving | 


them a new name, and retaining the old one for the re- 
mainder. The relative affinities of elther group to other 
Arthropoda are difficult to decide on, The absence of 
wings has long, and with ample reason, been discarded 
by entomologists as a chafacter of importance in classi- 
fication ; the absence of trachess, though at first sight 
more important, does not apply to Swuatkwrus (not 
Smynthurus); the mouth is unlike either the mandibu 
laté*or the suctorial type; and the caudal appendage 
and ventral tube are too peculiar to be of service for com- 
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hole, the author concl that “ if we 
ete ae a ons of -tho Articulata the branch- 


ingot trke, we must picture the Collembola and Thysa- 
as separate branches, though small ones?and much 
Vaoretcloacly cannected with the, ta ‘than with the 
Crustacea and Arachnida.” After the chapters on the. 
previous literature of Thysanura and their classification 


„and affinities, comes what to many natéralists will be the 


most interesting part of the book, a discussion on the 
evolution of Insects, the origin of wings, and the light 
thrown on these questions by the study of the groups in © 
hand.. It would be ithpoasible to do justice to this chapter 
in the limits of this article, and it is the less necessary 
since Sir John Lubbock has lately given our readers an 
exposition of his views on this subject in the series of 
papers lately published in these columns on the Meta- 
morphosis of Insects, The remstnder of the work con- ' 
sists of a general account of the anatoniy of the Collem- 
bola and Thysanura, in which there are numerous ex- 
ceedingly valuable original observations, and a systematic 
description of the characters, habitat, manners and 
customs of the various genera and species at present 
known, with copious synomymy. The value of the work 
is further enhanced by an appendix by Mr. Joseph Beck, 
on the Scales of Collembola and Thysanura, Ilustrated by 
twelve beautiful microscopic drawings, from the hand of 
the late Mr. Richard Beck. Thus the various points of 
interest offered by “the groups treated of, to the micro- 
scopist, the entomologist, and the natural philosopher, 


are fully illustrated. Beside the figures, most of them 


coloured, many showing different stages of growth, which 
illustrate nearly fifty of the species described ‘in the text, 
there are numerous careful outlines of anatomical details, 
which supply what is too often neglected “by systematic 


naturalists. The tribute paid bythe author to the artist 


whose intelligeBt skill has overcome the most grievous 
obstacles, will be endorsed by all who see these beantiful 
drawings. 

We congratulate the Ray Society on the production’ of 
so excellent a work. This and the preceding volume by 
Prof. Adiman on the Gymnoblastic Hydroids, will main- 
tain its reputation, and we trust thet a society to which 
we owe such works as Darwin’s “Cirripedia,” Parker’s 
“Shouldergirdle,” and Huxleys “Oceanic Hydroma,” 
will continue to make so good a choice of books to pub- 
Ber aie cet Mere eae 
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‘MONCKHOVEN'S “PHOTOGRAPHY” 


Traits Gensral de Photographie, Sixième Edition. Par 
Dr. v. Monckhoven. Avec figures dans le texte.et trols 
planches photographiques, (Paris, 1873. Georges 
eee Place de Ecole de Méde- 
cine. 

T great advance made by phoweriphy as an art, 

and the yearly increasing number of processes, have 
made it almost an impossibility for anyone fnot profes- 


“sionally engaged as.a photographer to keep abreast of the 


tide of improvement. 


“4 Tho relation of both to tha Myriopoda is arpressed in s sentence 
which some error of the prem has rendered ble te would saa 


y a i 8 
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It is therefare with great'pleasure we welcome Dr. 
v. Monckhoven’s “ Traité Général,” Which seems to omit 
nothing in the way~of recent additions to thê number of 
photographic processes. *. 

The Doctor gnces his book withan historica notice 
of the origin of the art, in the course of which the irre- 
pressible E make their appearance as having un- 
doubtedly o the effects of light on certain bodies ; 
but, unfortunately, they have not handed their experience 
in the matter to posterity. The Egyptians and Greeks, 
however, having been disposed of, we have sixtcen pages 
of really very useful historical matter, so arranged that a 
short paragraph is devoted to each of the more important 
processes, and which is rendered still more valuable by 
numerous references to the original papers of the various 
investigators to whom we owe the art. 

The author then pfoceeds to give a sketch of the nature 
of light. Perhaps in a treatise of thisesort one cannot 
expect a very comprehensive definition of such a subject. 
Still, however, something more satisfactory than the fol- 
lowing might have been expected .... “il existe néces- 
sairement egtre le soleil et nous, un certajn mode de com- 
munication dont nos yeux sont I‘ntermédiare; cest ce 
mode de communication qui constitue ce que lon appelle 
la Aesszere.” 

‘We then have a sketch of the chemical ’action of light, 
and a very good description of what a photographic 
laboratory ought to be, but, we fear, very rarely is. Con- 
siderable space is devoted to a description of the method 
of preparing the various substances required, including 
gun-cottan and collodion ; and here we may observe that 
Dr. van Monckhoven makes use of the old system of 
chemical equivalents obsolete in England, and very nearly 
so onthe Continent, a proceeding which is to be regretted 
in a work which is likely to remain for some time a 
standard book on its subject. We Rave noticed that 
photographers are singularly conservative on this point, 
for, to the best of our belief, there is not even nowa photo. 
graphic journal which makes use of the present atomic 
system of notation, a system which even nine years ago 
was largely used by chemists. A really admirable 
chapter, on photofraphic optics succeeds that on photo- 
graphic chemistry; one soon perceives how much 
the art has owed to the lenses constructed on the 
formule of Dallmeyer and Steinheil, and to the credit 
of English opticians we find that in the summary the 
lenses of the former are stated to surpass all others. 

After dealing with cameras, printing frames, studios, 
and every other photographic requisite, the various pro- 
cesses are dealt with at length. Here we may note that 
specimens are given of two of the more recent m ical 
printing processes, the “ Woodburytype,” and “ Helio- 
type” Both are pigment methods, and so are not liable 
to the slow fading inevitable to the ordinary prints con- 
taining silver. Of them we can only say that while it is 
difficult to imagine that any process can surpass the 
former for artistic effect, the latter seems equally unsur- 
passable for any purpose requiring excessively minute and 
faithful reproduction of fine detail, such as is required 
in copying maps, prints, or diagrams, 

_ A specimen of what is modestly termed the “ retouche 
des clichés,” is also given, but here we feel that we are 
treading on dangerous ground, as a portrait of a lady is 
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the subject. Suffice it to say, that the gc-eral effect of 
this process seems to be like that of the elixir vite, anc 
to make the happy patient young and handsome again, 

We find considerable information also on photographic 
enamelling, and on the production of enlargements, where 
we observe that the heliostat and its use are described. 

The work is illustrated with 280 woodcuts, executed ir 
a style which is only found in foreign scientific works, ana 
three specimen photographs are also given, In conclusior 
we ‘must congratulate Dr. van Monckhoven on the pro- 
duction of so useful a book, hoping only that the chemica! 
portion will be modernised and extended in future edi- 
tions. Why do not some of our many amateur or pro- 
fessional photographers devote some attention to the 
chemical nature their art? Of the rationale of many 
of the reactions we know absolutely nothing, and of the 
others ‘our knowledge is not much greater, Such a 
research would not be of theoretical value only, but would 
materially aid in the attainment of that perfect application 
of means to ends by which alone the best results either in 
art or science can be obtained, 








OUR ‘BOOK SHELF 


The Relations of the Air to the Clothes we wear, the 
ouses we live in, and the Soil we dwell on. Three 
pular lectures delivered before the Albert Society at 
resden, By Dr. Max von Pettenkofer, Professor of 

Hygiene at the University of Munich, &. Abridged 

translated by Augustus Hess, M.D., Member of the 
Royal College of Physicians, London, &c. (London : 
Trubner and Co., 1873.) 


Dr. Hess has done well in translating these lectures by so 
great an authority on hygiene as Dr. Pettenkoferæa ough. 

e author does not beleve that any knowledge of real value 
can be imparted by*means of popular le , still they 
serve a good purpose in the way of “ scientific edification 
and elevation, which are to raise our minds and hearts 
and to affect us like listenin? to good music.” Though 
we in this country have perhaps less need to be instructed 
in the rules of hygiene than thg mass of people on the 
Continent, stijl, it will be universally admitted that very 
few are acquainted with the princtples which underlie 
healthy living, and still fewer can be at the trouble to put 
them into practice. In the little volume before us, which 
is well translated by Dr. Hess, the author expounds in an 
interestings and x thoroughly sciéntific manner, the 
rationals of Pealthy Yiving so far as our relations to the 
air are concerned, and shows the scientific principles on 
which we should choose our clothes both as to material 
and make, and which should*guide us in building our 
houses, In the third lecture he speaks of the relations of 
the air to the soul, or on the Ground-air, and shows how 
much remains to be done before the principles of hygiene 
and their practical application can reach aay like 
perfection. The following extracts will give an idea of 
Dr. Pettenkofer’s method of treatment :— 

With regard to Clothing, the author says -—“ When 

to lumtunous heat, the materials of our clothing 

do not show very great differences, but ın experi- 
menting on shirtings of different colours, the following 
result was obtained :—When white absorbed roo, pale 
straw colour absorbed 102, dark yellow 140, light green 
Ta green 168, Turkish red 165, light blue 198, 
b 208. In the shade these differences nearly vanish. 
Krieger, in imenting on tin cylinders filled with 
warm water, has found that a double tight covering b 
the same material does not retard the heat loss’ mu 
more than a single one; but when the outer layer was 


_ does not allow of a.continual ventilatidh of our surface. |. 
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loose it retarded it very much. From this follows the 
practical truth, that we can produce a very different 
effect by the same number of clothes according to their 
make. 


“ Generally our clothing has been considered as an ap- 
paratus for keeping the air from us. This conception is 
utterly erroneous, and we can bear no garment which 


those textures which are most permeable to the air 


ust 
: Palenie eri I have examined different materials for 


y 


. is so arranged that its fine hair project 


~ Presid 


. distribution.” 


„Journal of the Proces 


ies perooability $ air, and taking the permeability of 
eos eee through flannel as 100, linen allowed 58, silk 
58, 


ouek them. If the above-stated notion wêre correct, 


‘- kid would keep us 100 times, chamois warmer by half, 
. than’ flannel, and so on, while everyone, knows; that it is 


quite the reverse.” 
With reference to Fur the author A fur 
into the 
ts all the heat which flows from the surface of 
y radiation and conduction, and distributes 
this heat through the air which circulates between the 
single hair-cylinders, Thus the® air, however cold it may 
Fired emg È i A re 

in winter, when touch y, 

cold sensation ; it is only near the aun thet hee 
hate asl acs. In a sevde col little of our 
animal heat comes as far eyes a ae ae from 
which it would escape by radiation or conduction, as the 
Caent of air in. thet fis cools. the Bale trum ite points 
towards its roots, and a severe cold penetrates only a little 
farther into the fur, without reaching the skin of the same. 
This can take place only at an exceedingly low tempera- 
ture, or when a very cold air is in violent motion Ina 


air in 


`~ well-furred animal the of , tem: in the 
oo ronn ding as coy ae latitudes at the cold and 
warm rones in the for; the” place where the temperature 
of the body and the air e each other; moves be- 


tween roots and points of the hair, and for this reason 

a furred animal is not warmer in summer than in winter. 

ee een ee Dene 

roots of the hair.” 

cuit Anaia Report of the 
Winchester and Hampshire Scientific and Literary 
Soctely, vol. i„ part Hy 1871-2 (Winchester: Warren 
and Son, 1873). á 

Wie gpa te am the Tied Anani Repons of i | op 


Society it continues us, the number of mem- 
bers being, in 1872, 105. We ape good ase wil be ade | fow 
of the valuable herbarium of flowermg ferns, 
lichens, &c., collected and by the . HM, 
which has come info the on of the society, h 
the 


Pa ct the Mayor, Mr. R. P. Forder, and 
ent. B y ai etic ee 
ntumber of literary and scientiiic,read at various 
meetings of the society, The princip&lone is the Intro- 
ductary Address delivered at the commencement of the 
third session, by the Rev. Canon Kingsley, on “ Bio- 
Geology—the science which treats of the distribution of 
plants and animals over the globe, and the causes of that 
The address is an eloquent one, it can 


` easily be imagined, shows extensive knowledge 


and 

and’contains many valuable hints bork to 
yo and old naturalists. Most of the other papers are 
also by clergymen, the principal ones being the follow- 
ing :—“ On the Dawn of Thought in Greece,” by the 
Rev,-W. Awdry; “On the „Metamorphosis of Lepi 
tera,” by Mr. J. Pamplin; “the Planet Jupiter,’ by 
Rev. E. Fırmştone, in which the author gives many e 
resting facts and speculations as to the condition of that 
planets “Vesuvius previous to and ‘the tion 
of 1872,” by the Rev. C. A. Johns, in which the author 
describes an ascent he made shortly before the last erup- 


8, chamois 51, kid 1 part of air to pass, 
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wad Paler of 31 ona Pn. on the Geblogy, A 
nto e Basin, co: 
Mr. Wiliam Whiigter , of the tae Coal ogigal Survey. 
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[The Editon does nø held himself responsible for opinions expressed 
5 by his correspondents, "Ne aie is taken of amonymens 
* communications, | 


N Wyvilo Thomson and tho Vontriculidse 


I TRUST that you will afford me a Httle spaco fora few 

upon some in Prof. Wyville-Thomaon's book, 

tho “ of tho Sea,” which, owing to many haan lad 
Tas only Just come. into my hands So earnest a labourer in 

wide field of truth will not, I de m penal T 

out ono comer where his have slipped ; and if it be 

objected that, after af it is only in a mmall spot, the learned 


will, I arf sure, agree with the andwer that, even in 

the smallest steps towards truth, attainable accuracy is im- 
kamala and Magazino of Nee blished a serios of in tho 
“ Annals and ma ad the at w. wero after- 
wards collected Ta of ths 
fete microscopi affinities, and classification.” 
This work, which lee the ee 
subject, introduced order on where before all was 

two 
of oF annoy, ta ex Ge ra r a aen ai 


think there is considerable misapprehension regarding 
agi 7 o na fossils was in the south and west af - 


TEP is chapter om the Cantinnlty of the Chalk, Prof. Thomson 
forward several families of ancient fama as 
evidence in support of his these he 
some attention to the Vi ‘(he calls them Pew- 
PricuAter, but wh r? E bat iong ie ectowlges my ae 


i Toulmin Smith) found 


yery regular 
Doth, a p aT This de- 
cal rec forma [Dep ve me for sying so) does not 
convey a vegy clear idea of any structure, and certainly does not 
Poly oe the entriculides 1 if the word ‘‘tybe” here means the 
of the creature, it may in ane sense be trus of a 
a etical we and 
bat if tt is intended to apply to the substance of 
the structure, I must say that it denotes a complete error. M 
father’s words are, that ‘the membrane of the Ventriculids 
composed of very delicate fibres,” “the fibre is single and solid, 
never fistular,” and that in this structure ‘* there are mo tubes what- 
coer” (pp. al, 125, 30). My fath My father cafefully descibes this membrans, 
and marks it as characteristic of the whale 


Ventriculide, Am the thirty-five 
marked by arong dines, 


Now, Prof, Thomson gives a figure of the octohedral structure 
to which I will not take exception, but he writes underneath it, 
“ Viontreculiter simplex, Toulmin Smith. Section of the outer 
wall, the structure of the siliclous net-work.” This 
tmpHes, while citing my father’s name (1) that this structure is 
pr ers s; and (a) that these isan Inner wall It 

o net-work as silicious, while, two pages before, 

ia tht that ‘Mr. Toulmin Smith supposed that the skeleton 

of the entriculite had been originally calcareous.” But thoagh 

mistakes of this sort might casily arise through misapprehension, 

I must my I was very Tinch nstoniahed tees the Ea faret one of 
the entire fomil, tho other of the “outer surface,” given 


“ Ventricuhtes sim en Bea from Mr. Sandecssn's 
collection (“ g 3 484) A glance at Fig. 1, 
on the second plate in an p will show that tho neme 


i," 
d 
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orem ey aes ete 
hae been mi misapplied to this specimen, Which, as far as¥can be | heated fluids, {‘-Procesdings of Royal Society,” Nos. 143 and 
e drawing, a to be dither Pentricniites guin- | 145, 1873) 
ee or one of the CeAkahtes, both quitediffegntin outward | A$ Dr. Sanderson is entirely silent u typan this point, I ventwe 


appearance from the plain sim, I know that it Js often not 
zo easy tê di the s of those preserved in"flin®asgf 
those m chalk, but in this instance it is quite evident that it us 
not sims, 
"iy abject in writing the above has been to vindicate my father 
sianie aopa, and to recall the facts he worked out, With 
a en point : it is stated Le Thomson Hiat soms 
of the sponges discovered in the deep-sea dredgmga 
especially the Aovtensa and its allies, and tho Ventriculites, ‘ 
long to the same family, in some cases to nearly alfied 
genera,” or, as Dr. Carpenter puts It (“Good Words,” October 
1872, p. 703) :-—“‘ Here we found the type of the old Ventriculites, 


were supposed to be extinct, still, on in the deep 
sea.” Much es my father would have delighted in the exquisite 


beauty of these new oria (tae anaele he had examined in 
1848), T do not think that he have acknowledged the Ao- 
tena as belongmg to the ancient Ventriculidæ ; nor, if the use of 
the word stypa for its force upon the character of 
Araceae; cl be said to bea of that family. True, 
it possesses p silicious skeleton, but so does the Euplectella ; and 
neither from Prof. Thamson’s aae aaa we ths,” pp. 70-72), 
nor my own examination, can I clecover in Holtenia any 
trace of or resemblance to the delicate structure and folded 
membrane of the Ventricullde. Tiati great deference, therefore, 
to the opinign of these in ators (uf I am grrong I will y 
learn), it appears to me that moden tebe of e old 

culite is yet to be found. 

I will add that the series of specimens figured in my father’s 
book is in the Britich Muserm, open to examination by students, 
together with a large portion of hi qllection of Ventn- 

dæ. 

Haghgate, Sept. 27 


Lycy TOULMIN SHITH 





“Deldamia” 


I NOTICE in Prof. Wyville Themson’s extremely interesting 
papas the name Deidamia v. Wilemoes-Suhm, used for a cras- 
tacean genus. This name must be cha: imasmuch as it is 
poe in Articulate by Dr. Clemens m 1859. Dr. Clemens 
used the title for a valid genus of North American Sph 
I propose, therefore, for the genus in Crustacea, the DUEN: A 
moenia, n honour of its discoverer, with the two eae 
end erue, the former the type. 
AUG, R E 
Curator of Articulata, B.S.N.S. 
Buffalo, U. S., Sept. 15. 





Dr. Sanderson's Experiments and Archobiosis 


IN a communication made to the British Amociatién during ita 
Tecent meeting at Bradford, Dr. Sanderson criticises the experi- 
ments of Piof. Hui and also throws doubt upon the validity 
of the conclumons which I havedrawn from experiments of my own. 
The “Note” appears ın your columns this week ; and semg the 
nature of the conclusion drawn by Dr. Sanderson from bis 
experiments, I am not a little surprised to find no mention 
in it of one most important pomt, viz. the temperature at which 
Bacteria me killed when immersed in fuds. 

It must be obvicus to all who understand the real nature of 
the question et issue, that no valid conclusion can be drawn by 
Dr. Sanderson from his experiments, unless he is able to argue 
from a definite conviction as to the temperature at which partes 
are killed in fluids. 

Now a study of Dr. Sanderson’s would dow. the 
reader that up to the time of their hier he had every 
reason to believe that Bacteria were uniformly killed in fluids at 
a temperature of 100°C. If he still believes this to be true, he 
cannot (in the light of facts which he has learned conceining the 
pr roductivity of previously boiled fluids in closed flasks) refuse 

ament to my main proposition, vin, that Bacteria are capable 
of arimng in finds mdependently of living reproductive or germi- 
nal particles. 

But the conclusion which Dr, Sanderson does draw from his 
experiments, and his imputation that facts do not warrant the 
conclusion of Prof Huuinga and myself, would seem to imply 
that he isin possession of some new evidence subveisive of fr 
previous opinion, and tending to contradict views which I have 
recently published concerning the death-paint of Bacteria in 


to ask, both for my own info: mation ‘or that of your readers, 
whether he still beheves that Bacteria are killed by a temperature 
of 100°C, in fluids; ond if not, upon what grounds he has 
changed his opinion > 

In the face of his expressed intention (not a little contradicted, 
as I venture to thirtk, by his public action) of taking no part in 
the ‘‘ spontaneous generation ” controversy, I aak Dr. Sandeison 
this question, because I cannot suppose that he would pobhely 
throw doubt "upon the validity of the conclusion which Pro 
Huizinga and I have drawn from our ents, in the absence 
of fresh evidence of his own upon the thermal death-point of 
Bacteria. 

At present he has publicly expressed the opinion that we are 
not warranted in our concluslons, whilst he has given no sufi- 
cent information er to the world of science or to ourselves 
by which to test tHe correctness of his own conclusion. This 
seems neither just to us nor to himself. 


H. CHARLTON BASTIAN 
University College, Oct. 3 


tnnnenaneonsnenenena 
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Mr, D. Forbes’s Cridclam of Mr. 
Theory - 


AFTER the lapse of half a year Mr. D. Forbes has recured 
in NATURE for Sept. 4, 1873, to my remarks published in NATURE 
of March 20 last, tots paula apon my Theory of Volcanic 
En and Heat contained in his review of my translation of 
Palmier’s “Incendio Vesuviano,” which appeared in NATURE 
of oe 6 pr 

your permission to make some remarks 

robe last production. They are the last by whi 
prolong this unpleasant controversy. 

orbes sfirmed that if anything was certain, it was that 
the ejecta of volcanoes in all and all over the world are 
identical chemically or mineralogically, and upon this assumption 

a summary condemnation upon my theory, which he 
predicts will never receive a tance from an niyon- bams, 
or mmermldist, or geologist -T w rash and I will now = 
discourteous prediction I at once disposed of by 
names of two a whose competence gren Mr. Borba 
could not (age ae had already accepted my views. 

To this Forbes now says, that, as these gentlemen 
sessed for thelr guidance in oe to the baie statement 
views, no better Information th@h that upon which he dissented 
from them, so they may have been mistaken and not he. How 
is Mr. Forbes sure they had no better information, and can it be 
possible that he 1s so dull in weighiSg the force of evidence as to 
seo no differfice in probability of error between two assumed 

che A mpetent men—one of whom can assent to a proposition 
prior knowledge and without waiting for proof; and 
eae who ene Deore he he hæ heard what can be advanced 


R. Mallet’a Volcanic 


nm Mr. 
I shall 


in favour of the proposition ninst his own previous know- 
ledge or stpposed knoyledge? ee cis however, A now immate- 
rial except as en indiceon of Mr. Forbes's capacity for weighing 
evidence. 


To Mr. Forbess grand objection I replied that it is based upon 
error as to fact—that it is not tru@ that all volcanic solid ejecta 
are identical at alb times and everywhere. 

While I denied, anf do again deny, that identity, chemical or 
mineralogical, exists in those bodies, I admitted that they do pre- 
sent a great general resemblance-——which is just what we should 


added a very important remark, namely that whether it were 
true or false that at volcanic ejecta were identical, henian 
or Saba ines mihe fact, whether one way or the other, did 

not apply to or affect my theoretic views as to the nature and 
ongin Ef voleanic en: and heat; one way or the other, the 
identity or dissimilanty between the ejecta as found at the sur- 
face must be the mme, whether they be derived fiom materials 
already and constantly in fasion, or rbe fused by elevation of tem- 
perature locally and temporarily produced ; the materials fused 

the same in both cases, 

This last objection, which is fatal to Mr. Forbess criticism, 
whether the foundation on which he has rested it be true or false, 
he elther has not noticed or finds it convenient now to ignore. 

I illustrated the want of identity, chemical or mineralogical, 
and yet the great general ty at all times and places of 





mass Hena Hy onc ce A pe raies i wik 


the same materials in mmo proportions do not even in any 
a ee uce identical 
What is Mr, Forbes's reply? That the infestion of the tron 
hasten is to produce tage always the'sams, as the mdication that 
the furnace is working well, 
'. Doubtless the intention and desire of the tron-master is to pro- 
duce iron, and at all times as nearly as he can such a slag 
as that he is doing so. But, as a matter of fact, he is not 
able to reach this, Hoe-can only approximate to in 
the chemical or constitution of his which are 
never identical, even for short periods. Is this substitution of the 
intentions of the iron-master for the actual facts of the blast fur- 
paca alai on Mr. Torbes a parts worthy of tha candour of ihe 
truth ; or does it not rather resemble the dialectic 


e vig of ing dye? 
a a opie ches thi rocky masses, ejected or 
otherwise, can only caist where the mme in same 
i le ieee inthe same way, and in the same 


preparon ma If Scene a whee ae 


U inputs Erea A eid A 
a ee eee ean then nearly 


all the known rocks of tthe world, crystalline, igneous, and sedi- 
” mentary, ipe miwel aa enua for al coast of few 
elements of a few 


a reise cae Mr, Fina 
nowsubstitutes for OPEET A E 
Further discussion is therefore og ini for deed would dca 


sion of my views as to volcanic ean good remti 
whose notions of sclentific are such, 


converted into fs equivalent, hea” or af work tranaforined into 


heat. ` 
Would Mr. Forbes ten your readdrs in 
ee ae of the premiare, coke weight oft 


aa ele felipe sore volcanic subj 
any jects, 
Nai ar taste grond for hls pweepiog and Ruci. 
feeb nice A wae as to volcanic energy, which, 
in that case, he would never have uttered ; but on loo 
do tha üe: oftis published papara, T do Tdo not find any treating 


aha bento oF per orla teal TEA D 

ie oe of our in that by a har’s 
~ Mr, Forbes to think that chemists, and 
koolonit are tha gals arbiters of aI) Guesticns asto nature 

., and origin of volcanic heat and . Whatever may have 
Gees ce oleae yale Oe oes tare pheno- 


heat hues if we subver- 
eye of te er bis ofthe origin ot Waele et 
- still not quite extinct, It is much more to the 
theoreti 


containing those views will ere 
Sant = 100. separate coples (as jee the “Phl 


Trans,” are already in the 


the real men of acjence of the et ee 
competent to of it, I leave the result. 
London, Oct. ROBERT MALLET 


On the Equilibrium of Temperature of a Gaseous, 
Column subject to Gravity 
iid Mr. Clerk-Maxwell’s, reply to my note on this subject 
which appeared m you columns a short time since, it would 


L 


-hands of or on the way to many men - 
~ of science. The volume itself of the “ Transactions” will no 
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so much fully @ explain: the 
as to show that it is capable of ex- 
ion, refegring readers to his other works for farther 
tion., I d not, therefore, have troubled further 
bject had it not occurred to me on Mr, 
T could state the such a way. as to 
render clearly apperent the grounds for different views on 
this point. ` 
Let a vertical column of gas, subject to gravy amd in a state 
of equilbnum as to and ten divided by a 
ae the! lane P into two parts, A and B below.. 
the timo A z let a mas M, of pass ia their free 
couse fom A to Br and «mam Mb B to A. u 
the portion of A which the particles composing M, 
proceed be called the upper. stratam, and fhe. NN apo 
part of B tho lower stratum, then the following consequences. 
may be deduced :— 
1. From the equilibrinm of density ao 
M,= M,. 
2. From the eq espa the ceca 
in M, and wile pling trough Pa ugl 
From of gravity ihe wosk in M ahile in A 
from the commencement of the free course of each 
particle composing My, is less than at P, while that in M, is 


4. Whence it follows that of the two equal masses M, and Ms 
the upper and lower sirata respectively M, cota le work 
5. The work in M, while in the stratum reckoned as 
before, is the same as that of any capal average masta 
and the same is the Zase also of M 


that 
6, The average amoupts of work in masses in the two 


strata, and the ent tho strata are unequal, - 
the lower stratum ha ého temperature. $ 
I supposes Mr. deny the truth of statement (5). 


I presume he would argue as follows :— 

‘Of all the particles in the lower stratum which in the time 
Afhave at the commencement of thelr free course a velocity 
and direction such zs would take them through P, gravity in 

those which exclades those whoee veloci- 


the particles id Began 
e p aM, Lre k groter average 


This argoneib therefore; asinies the 


portions. i 
well’s view I own I might have remembered, but I sa 
overlooked- it from an. im; i my owi miad 
molecular motion was to be regarded as a planetary ( 
in the case of gases n ) nature. ane of planet of the! 
ame tem 


perature veloctti to be regarded aps 
mene copie relies rr t ts tance oe = 


more to be a ada | cogs h 
moving pon riab bale orhi: this view ia 
; m accurate one, obviously argument which 
have assumed that Mr, would use, falls to the ground. 
Is there no possibility of the nature of the thermal 
of a column of still air? The result would at any 


motion, A 
Graaf Reinet College, July 19 





The -Sphygmograph ` 

Dr. GALABIN, in his letter published in your last number, 

criticiees m of the canse of the small 
first part of the sph 


ware in tho ` 


Ie 


\ Warvre 
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is entirely bad, and without a reasonfble i on of 

which no explanation can be considerdd satisfactory. The 

hem h trace proves that the “tidal meve” of Dr 

Galabin has a origin, as I have shown in the “ J of 
and Physlol (Noy. 1872), and that the dicrotie 

wave is its resulting wave. e . 

Dr. Galabin to the ‘‘tidal wave” in the trace from the 


artery at the foot, in proof of his explanation; I have taken 
many itera E find that the tidal wave is never 
represented at all (as my explanation requires), for it is thrown 
so far back that it becomes blended with the primary rise, 

My explanation of the details of the cardiograph is que- 
tioned, because my tracings are said to have been taken with ‘‘a 
lever moving on a pivot, and balanced between two springs.” 
Such was undoubtedly the case In my cardio-sphygmograph 
observations, but not in my paper on the cardi trace, when 
the instrument employed was, what Dr. Galabine recommenda, 


the ordinary sph h, apphed to the chest-rall. 

As long os Dr. Galaba. has not full faith in the religbillty of 
the sphygmograph and its indications, it is almost impossible 
to maintain an with him, for it y worth discuss- 
ing points which may be only the results of i ental imper- 
fechons, ‘These are now understood, and can be eamly elimi- 
nated, A. H. Garzop 





Venomous Caterpillars 


THR catenpillars mentioned by R. Bensonsin your paper of 


A erode ie Rei a ia Calcutta. One day my 
httle gurl was bi t to me with tea to be a good 
sized. kanty cal ander her arn and yng ar i in Paing 
and on my to remove it in a hurned way, I disco 


that it was nothing but a mass of smallghairs, The child had 
pat her arm into an empty tub on the inner edge of which the 
caterpillar was crawlmg. As soon as she pressed it, she started 
as if ahe had been . All the servants crowded round the 
child and pomted to their heads, but as I was not a proficient in 
their I could not make ont what they meant. I tned 
todo what I could with my fingers to remove the hairs, but 
- this seemed very painful, and the swellmg round about kept in- 
creasing. The ayah, however, soon appeared, attracted by the 
child’s crying, and seemed to know what was to be done, She 
got some of my hair, made a kind of small brush of it, and gently 
passed it over the injued pert. In a few moments the hairs 
were all removed, and nothing was left but a white blister. This 
renane. he two or three days and theff subsided. In the 
Calcutta schools the boys call these caterpillars ‘‘ woolly beais,” 
and if stung by them ask for “a head,” and a few rabs soon 
removes the disagreeable appendages. rene á 


Calcutta, Sept. 9. 


Harmonic Echoes 


Lorp RAYLEIGH’S notes on Harmonic Echoes recall to my 
recollection a little experience which I had in hearing what 


gg R ANERE TE 

have frequent occasion to cross a portion of an open public 
in which there are few trees. When any sounds are 
in the neighbourhood, as, for instance, the sound of the 
rod in the beating of carpets in a field near at hand, curious re- 
to the blow#of the rod are heard, and these responses 
or echoes have not the same pitch as the originating sound. I 
ed for some time to account for this echo m an open 
above the level of the grass but the 
myself, by occupying varlotts posi- 
tions, that the echoes were reflections of sound from these narrow 

fences. But why the difference in pltch between the 
sound and the echo? Ths, I concluded, sighs result the 
e thin won bars 





e 


echoed, 
struck, The hands strack sharpl 


echo from the fences, which is higher pitch than the sound of 


the clapping hands. It would be very interesting to experiment 
on this point by soundi Oy oe es aa 
pitch before narrow, u or ntal bars, and then ascer- 

the pitchof the echo, and the relation of the latter to the 


sizo of the reflecting surface. W. J. M. 
Glasgow 








IT appears tolerably well established that harmonic echoes are 
selectiye echoes; that is to say, echoes which, from whatever 
cause, and retum one of the harmonies of the original 
without the fundamental. 

It may be found that there are other selective echoes 
than the onic land. Tone ot fhe galleries: or- the 
large, parisli church af Monkstown, co: lin, the sound of 
is with igr intensity, both in the singing and in 
the responses. This is not an echo, but it may perhaps be a 
fact of the same kind with selective echoes. 

Old Forge, Dunmurry Jossru Joun Murruy 


Carbon Battory Plates 

CouLD you oblige me with information (or state where 1t 
could be obtfined) respecting the process of manufacture of hard 
carbon battery plates, as I have some ts on hand 
which necesmtate the mannfacture of plates of a iar shape, 
and [ can neither made nor obtain cient informa- 
tion to enable me to make them well. 

Warrington 


T. W. FLETCHER 


Brilliant Metoor 
SrA beret of September 7, at about 9.7 P.x., while 
walking im a northerly directyon in one of the streets of Tiverton, 
I saw a very largo and brilliant meteor slowly descend from east 
to west, but ın an almost vertical direction. The sky was almost 
entirely covered with a thin veil of cloud, which obecured the 
stars, so that I was not able to note its course with reference to 
them; but the alutude of dhe pot at which it first appeared 
waa abont 45°, its path waa inclined to the vertical at an engle 
of about 5°, and it disappeared behind 2 roof at an elevation of 
ebom 20°, at a pomt about to the north of the moon which 
could be seen through the clouds. The light of the meteor was 
ee ee and ee in intenmty that of 
enus when at her maximum bnilliancy, but I could not ses any 
T. PERKINS 


train. 
Reading School 














NORTHERN LIMIT OF PHANEROGAHIC 
VEGETATION e 


APTAIN MARKHAM has most kin resented to 
C the Herbarium of the Royal Canieew ben a small 
but very interesting collection of plants brought back by 
him from his recent Arctic v Amongst them are 
four specimens which he obtiined from Dr. Bessel, who 
collected them in lat. 82° N., the most northern position 
from which any phanerogamic,vegetation has hitherto 
been procurgd. e locality appears to have been on 
the east side of Smith’s Sound. The species are Draba 
alfana, La; Cerastium alpinum, La; Taraxacum Dens- 
leoni, Desf. var. ; Poa flexuosa Wahl 
Jos. D. HOOKER 





THE WEALDEN BORING 


THE readers of NATURE will be interested in learning 
that the lowest beds now feached by the Sussex bor- 
ing are not Wealflen, but of marine origin ; that the most 
distinct of the shells yet examined by me isa Lingula, that 
itis Lingula ovalis, a shell of the Kimmeridge clay. The 
specimens which contain it were placed in my hands by 
Mr. Peyton, with Mr. Willett’s consent. We are, in fact, 
already below the Wealden, in the pelagic sea-bed far 
from its ancient shore. 
J. PHILLIPS 





THE NEW MARINE ANIMAL FROM WASH- 
INGTON TERRITORY 

T the meeting of the British Association in 1872, 

I exhtbited before Section D bo eer of some 

long white bodies resembling peeled willow-wands, which 
I had received from Barraud’s Inlet, Washington Terri- 
tory, with the information that they were the nes 
of a fish” Subsequently I published what intelligence I 





could callect upon the subject in this 
the expediency of farther in 


ournal,* and 
n in order odar 
cover the true nature of these curious objects, 


called the attention of various ndents in oe 
to the same subject, and sent them copies of the article 
in Roe i 

ae roblem has now been satisfactorily 


=F Mca Fis Kölliker, Mr*Mosely, and other 


` 


who that these were tho axes 
“of an unknown 


organisms 
onarian polyp of the family Pennatu- 
lidæ were correct. 


In a paper communicated’ to the Californian Academy 
of Sciences on the 18th of August last, of which I have 
received a-separate copy, Mr. R. E. C. Stearns states that 
a’specimen of the Pave, of which these bodies are the 
axes, had been presented to the Academy by Dr. James 
Blake. Mr. Stearns describes the pélyp at full length, 
and proposes to call it Verri{iia ù e describes the 
general aspect of the species as resembling that of Paw- 
naria angularis, but. states that the polyps are 
in “two unilateral longitudinal series. 


_ _ I may add, that a communication from Dr. Edward 
L. Moss the same subjectehas been received by the 
Zoological Society of London, and will be read at one 


of the meetings next session. P. L. SCLATER 


tne 





THE RAY SOCIETY + 


TEHE Council, in presenting their thirtieth Annuak Re- 
port, the members upon the continued 
prosperity of the Society. 
The lapse of time, so marked by the production of a 
lon series of volumes on zoology and botany, issued 
under the auspices of the Society, has scarcely lessened 
“the original dimensions of the Printed List of Monographs 


. in preparation and in progress’; the completion of old 


memors ine a counterbalanced offers of works 


ors. A recent by Mr, G. B. 
Buckton to describe the Briti ae is a case in 
point This Addition will place left void by 


the publication of Sir John La Labbock’s very valuable and 
interesting contribution. to the study of insect lfe, 
Since the last annual mæting some attempt has been 


‘ «made, not unsuccessfully, to reduce the arrears in the 


issue of the volumes. een for the year 1871, 
the “Collembola and by Sir Ar ian Lubbock, 
Bat, MP. De a er eet to the mem- 


l , bers ; the work for the year 1872, the “ British Annelids,” 


Part L, containing the Nemerteans, by Dr. W. C, McIn- 
tosh, has been so far finished that it will -be ready in a 


' few weeks’ time for the binder ; whilst the volume for'the 
‘ year 1873, the “ Spongiadse,” 


vol. inf, by D» Bowerbank, 
1s, with the exception of a single plate, completed. 
The Council have considered that it ewould be tothe 
advantage of the Society if members could obtain the 
annual yolumes at the original (orein some cases at 
ess than the orginal) subscription rice, With this view 
Feinon have Feat. that the annual 
volumes, or sets of ann volumes, ussued during the last 
hea years should be purchasable by members at the sub- 
tion price of ne e panpa į and, secondly, that the 
books in stock, ed earlier than the year 1863, 
should be suppl a a lower cost than that named m 
ous reports ; and, thirdly, that certain of the volumes 
fa nging to the years 1865. 1866, 1867, and 1868, for- 
merly not distributed separately, should be offered to 
members for sams less than that of the year’s subscrip- 
tion. 
In accordance with ‘these resolutions, a list of books 
and prices has been prepared, a eae 


” tained on application t to the secretary. 


~ t Seo NATURE vol vi ays 
t Extracted from the Repat. 


` 





“structure of this part is quite 


e volumes in preparation for future are — 
Mr. St’ Georgef Mivart’s “ Monogra of the Talled 
aad 


O. P. Cambridge's EE PEE E velume on 
« aire Spiders.” 
Messrs. Doughs and Scott’s werk on the “ British 
Hemiptera Homoptera.” 
Dr, Gaertner’s work on “ Hybridism in 


Lat (Bas- 
tard g), translated from the Gerflan by W. Carru- 
thers, F.R.S. 

e Prof. HaeckePs “ Morphologie.” A new edition, revised 
by himself, and translated from the German. 


Mr. Hancock’s Monograph of the “ British Tunicata.” 

Mr, Andrew Murray’s work on the “ Conifera.” 

Rev. H. B. Tristram’s “Synopsis of the Fauna and 
Flora of Palestine.” 

Prof. Westwood’s Sarat oa of the “ Mantida:,” with 
illustrations by Mr. E, A. th. 
_ Mr, Buckton’s Monograph on the § British Aphides.” 

`The Council, in R Bpa would urge the members to 
assist in the w6rk of obtaining new subscribers, seeing 
that very many old friends are being removed from the 
list of the Society year by year through death and various 








e e 
ON THE INTERNAL NOSE OF THE PECCARIES 
AND PIGS 


ctions of the skulls of the Wild Boar 
the Babirussa, the Phacochoer, and the Peccary, I was 
struck with the greatedifference in the form and develop- 
ment of the internal part of the organ of smelling of the 
as distinguished between it and the other genera. 
The Wild Boar, Babirusga, and Phacochoer, have the 
nasal cavities on each side of the head large, broad, and 
continued from the outer to the internal nostrils in a 
simple manner, and they are only separated from the 
palate by a thin bone, as they are in the sheep and the 
generality of allied animals.’ In these animals the turbi- 
nal bone arises from the centre of the outside of each 
nasal cavity, and4s divided above into two plftes which 
are rolled backwards, towards the outer side of the nose, 
ster is a perforation between the hinder edge of the in- 
bone and the palatine bone in front of the 
alate behind the cating teal which opens directly into 
the front of the nasal cavity just within the n as 
figured im Hunley’s “Elementary Atlas? t.i gk’ ° > 
In the the internal nostrils 
cavity, which soon becomes tubular, parating 6 a a 
hollow cellular part which occupies the space 
palatine bones, and then gives off a large opening on the 
outer side to the sere bones, and is continued in a . 
smaller tube to a small o on each side of the front 


N examining the 


part of the aa behind the cutting tooth. This aper- 
ture is evidently analogous to the perforation in 
pono malate of the igs, but is qfite of a different 


me pea pcan a vig the external 
E Which forme ah Goeniag co ¢ pitui con- 
yolutigns, to which I see nothing liké in the of 
the pigs. The naso-turbinal is fixed by its upper 
i eg Pa pa nasal cavity, and is 
ed inwards, and there is a lamina on the lower side 
from the expanded part of the tubular internal nostril, 
which meets the one from the ee edge. The whole 
t from that in the 
penan and Phacochoer, and justifies the separation of the 
eccaries as a different grou Soa te De I may also 
remark that in this genus there is a well-marked bony 
plate on each side of the brain Sinai. a aa 
PER of the cerebrum from the cere 
slightly ety marked in the akal al the wild Doas and 
aay absent in the Babirussa and Phacochoer, a 
J. E. Gray 


ca iato a eal | 


We 
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ON THEN SCIENCE oF WEIGHING ‘AND 
MEASURING, AND THE SWANDARDS OF 


WEIGHT AND MEASURE * R 


VIL ý ° 
AT the time wheħthe metric system Was originated, the 
French standards of be vee ats = known ag 
the Pile ds Chaglemagne, the unit bei e Livre poids 
.de marc of 16 nee and double the pouis de marc, The 
metric equivalent of the poid de marc was subsequently 
determined to be 244°753 es, The once was divided 
into 8 gros (or drachms), and the gros into 72 grains. 
The old French Lure of 9216 F grains was there- 
fore equal to 489'506 grammes, and 7554 English troy 
i The French gran was thus equal to o818 
English troy grain. ining the néw unit of 
metric weight, It was necessary to ascertain the actual 
value in terms of the existing of the Avre and its 
subdivisions, of thes provisional weights used ; and from 
accurately comparing them with the old standards, it was 
deduced frem the ascertained weight bf the measured 
“cylinder, that the weight of a cubic decimetre of distilled 
water at its maximum density, or at 4° C., which was 
AoT of E Bahan Kilogram, was equal Fay 
18827°1 of the pords de marc. ‘This, accordingly, 
was iemittvely adopted as, the true welght of the kilo- 
gram, the new unit of metric weight. 

The determination by the French Commission of the 
weight of a cubic decimetre of water at its maximum 
density differs somewhat from later, authontative deter- 
minations made in England and other countries, as may 
be seen from the following tabular statement :— 




















| [Weight of cubic 
Date. Country Observer. Gatilled iioa 
. at 4" Cy 
Grammes. 
1795 | France Lefevre-Gineau 1000000 
1797 &| | england |} Shuckburgh and Kater | | 1000480 
1825 |4 Sweden. Seria Smo 1000 '296 
1830 | Austrie . Stampfer . z : 999°653 
1841 | Russia . Kupfter rae 999 
ye Mean. 1000 084. 
e 


e 

But the latest and qost carefully executed determination 
by Kupffer so closely with the French determi- 
nation, that the actual weight of the primary kilogram 
may be taken as nearly identical with its theoretical defi- 
nition, and sufficiently accurate for all practical purposes. 
From the provisional brass kilogram, with its error thus 
ascertained by the French Commission, two new standard 
kilograms were constructed by Fortin, one of platinum, 
the other of brass, and each was determined, after numerous 
compari and the FEOF corrections, to be of the 
true weight when weighed in a vacuum. The platinum 
weight was constituted the pri metric standard 
kil and is known as the Xio des Artisves. 
Its form is that of a cylinder of about 39'4 millimetres in 
diameter, and 39°7 metres high, having its edges slightly 
roun being simular to that of the En platinum 
kilogram shown of the actual size in Fig. 12. The density 
of the Kilogramme des Archives has never been precisely 
determined, as it has been deemed hazardous to welgh it in 
water from a fear of its not being entirely free from the 
eee n ee ee, latinum, and of dissolving 
this arsenic, and thus diminishing the weight of the kilo- 
. Prof. Miller has assumed the volume of the 
Kilogramme des Archives when in its normal temperature 
ofo C to be equal to the volume of 48'665 grammes of 


* Continued from p- 385. 





water at its maximum density, as determined by its cubic 
measurement, and consequently its density to be 20°5487. 
Othet computations, however, differ slightly from this 
i baie, Sa 


The brass kilogram was intended as the commercial 
standard, for regulating all ordinary metric weights in 
air, and was d at the Ministère de PIntérieure 
Paris, One unifowm shape is ted in France for all 
brass kilograms. ‘They are made in the form of a cylinder 
surmounted witha knob. The height of the cylinder 
is equal to ith diameter, and the height and diameter of 
the knobs are equal to one half those of the cylinder. 
Like the pea um Xilogramme des Archrves, the brass 
standard milogram was never weighed in water, and its 
volume has been com from its cubic measurement 
to be equal to that 124'590 grammes of water at its 
REAT density; ray ; ee ea In our 
stan air, f= . Č = 30in,, the inum standard 
kil will thos displace 59°27 milligrams af air and 
the brass kilogram 15175 mgr. ; the apparent weight in 
air of the brass kilogram is consequently about 92 mgr. 
less than that of the platinum standard. This brass 
kilogram was assumed by the French Commission to be 
88°5 mgr. lighter than the platinum standard, when 

i in ordinary air. 

e pri platinum metre and kilogram were pre- 
PERAN en Commission on gune 22, 1799 to the Corps 
Legislatif at Paris, and were vicgamuliied aa the 
standards of length and weight of the new metric system 

hout France by the law of Dec. 9, 1799. They 
were deposited at the Palais des Archives. 

A platnum copy of each of the primary metric standards 
of the metre and kilogram was constructed at the same 
time, and deposited at the Paris Observatory. These 
standards, known as the Mèire de Observatoire, and 
the Kilogramme de PObservatotre, were considered as next 
in authority to the primary standards. 

The unit of i a the metric system, the Ære, repre- 
sents theoretically the measure of volume ofa ites eci- 
metre, or the cubic contents of a metallic vessel of this 
capacity when at fhe temperature of melting ice, But 
practically, there is no material primary standard litre, and 
the legal measure of the litre is determined from the kilo- 
gram ; that 18 to say, the litr@ actually 1s a measure con- 
taining a kilogram weight of distilled water at its maximum 
density. Such a measure can pnly be verified by com- 
putation, as the vessel itself must be taken at a different 
tem from the water contained in it, the vessel at 
o* C, the water at 4° C. Authoritative tables are there- 
fore prepared for ascertaining the allowance to be made 
in every case for differences of temperature from the 
normal tesn as well as forethe difference of 
weight of air, displaded by the metallic weight and the 

er volume of water, 

or metric measures of surface, the are, equal to 100 
square metres in the unit; ang for solid measures, more 
particularly for megsuring wood, the store, or cubic 
metre, is the unit. 

The number and denominations of the metric weights 
and measures actually used in France and other countries, 
for which specific standards are provided, are as follows. 
they include the double and the half of each decimal 
unit, with a duplicate unit to make up the number 9 
units :-— g 
Double metre 
Metre, divided into tenths or deci- 

metres, &c, 

Half-metre, ” ” 

Double decimetre, divided into cen- 
timetres and millimetres 

Decim ” ” 

(For land) Chain of double deka- 
metre, or 20 metres, dividdd into 
metres, and links of 2 decimetres 


6 Metric Measures 


of Length. -. 


a 103) 2 Ard eA ) 
00, 200, 100, 100 grammes ograms 
50, 20, Io, I0 „n  _ (dekagramo) 
523 1,7 n , 

0'5, 0'3, 0'1, Or gramme (decigrams) 

0'05, 0'02, O'OI, O'OI „y cen ) 


0'005, 0'002, O'OOT, O'COr gramme (milligrams) 
i (Hectolitre, » or 100 litres 
Demi-hectolitre, _,, Soy 
Double dekalitre, . 20 4, 
Dekalitre, ” TO J» 
Rea hay s ” 5 » 
13 Metric Méasures Litre tre, A i utre 
. of Capacity . Demi-litre, » OS yp 
Double decilitre, , {02 4, 
Decilitre,” è „ OF 4 
Demi-decilitre, pn OO y 
Double centilitre, „ o'02 y 
Centilitre, » OOI y 


Total number of metric weights and measures used in 
France and other countries, 49. 

For dry commodities, the deqni-dekalitre is the smallest, 
measure used. The litre being equal to a cubic deci- 








is also equal 


or 1,000 culgc centimetres, in vol 


to 1,000 grammes weight of distilled at its maxi- 
mum densiįty ; co uently the 
Demilitre ‘= 500 cubic centithetres, or grammes 
Double decilitre g= 200 noe 
Decilitre _ = 100 Xe : 
Demi-decilitre = şo 5 a 
Double centilitre = 20 jo er OS 
Centilitre ~ I0 y S 

There are also measures of 5, 2, and I cubic 
centimetres or grammes weight of water. 

The earliest ition the British Parliament of 
the metric system established in France took place 


soon after the close of the war. On March 15, 1816, Mr. 
Davies en forward 2 mrn in the House of Com- 
mons, which was carried, for comparing the imperial 
standard yard with the French standard metre. The 
Government entrusted the operations to the 
Royal Society, whe obtained for the Purpose two platinum 
metres from Pass. a Arago, 
by comparison with the French standard. “One was an 
end-standard, like the “ Metre des Archives,” but was 
nearly twice as thick, being 7°3 milimetres in thickness. 


Fia 11.Doomstro and lts nearly equivalent length of four inchos 


On one e surface the word “ METRE *is engra 

an e other “FORTIN A PARIS,” and “Ro 
Society, 44” This end-standard was determined to be 
exactly the I¢ngth of a metre at the‘temperature of melt- 
ing ice. The other was a line standard, the bar being 
nearly equal in width, but only 5'3 millimetres thick, an 

’ it us about 4 centimetres loħger. On the upper surface is 
engraved “ Royal Society, 45,” and transverse lines,so fine 
as hardly to be seen with the eye, are cut about 2 
centimetres from each end for defining th¢ length of the 
metre, a3 shown in the following figure : 

The 1 of a metre is to be taken between the two 
transverse lines at the mid-width of the bar, and it hag been 
determined to be less than a metre by o'01759 millimetre, 
taken at the standard of melting éce. 

On being brought to this courftry, the. two platinum 
metres were y compared b Captain Kater with 
the length of 39°4 inches on the Shu h scale, con- 
sidered by him to be t®e British scientific standard of 
length. Full details of the comparisons made with 
Captain Kater’s microscopical comparing apparatus are 
given in Phil Trans. 1818, It was required to determine 
the length of the platinum metre at its standard tempera- 
ture of 32° Fahr. in terms of the brass standard yard of 
36 inches at its standard temperature of 62° Fabr. Allow- 
ance was made for the different rates of expansion of 
the two metals, the co-efficient of ion of the 
platinum being taken to be o'o0000476 for 1° Fahr., 
as determined by Borda, and that of brass o‘ooooro!, 
as found by Katersexperiments, The length of the metre 
at 32° Fahr. was thus determined from the sèire à bonds 
to be 39°37086 inches of the Shuck scale at 62° 
Fahr., and from the sièire à tratts #3 1 inches, efter 
allowing for its error = oʻo0069 in The mean l 
of the metre was therefore 37°3 inches of the Shuck- 
burgĦ scale, and as this scale been found o'00005 
inch longer than the Parliamentary standard, the true 





length of the métre was finally determined by Captain 
Kater to be 39°39079 British inches. 

Ever since this period, this authoritative equivalent of 
the metre in imperial measure has been ised as the 
true equivalent, and it received the sanctiom of Parlia- 
ment, In the Act of 1 for legalising contracts made in 
this country in terms of the metric system. It is, how- 
ever, to be observed that it is the scientific equivalent of 
the metre in imperial measure. For all commercial pur- 
poses, on the other hand, the measure of a metre is 
always ysed at ordinary temperatures just a$ a yard 
measure is used, and the comparlsongof the two should 
therefore be more properly made at the same average ` 
temperature of 62° F. such temperature a brass metre 
is equal to 39'382 inches, and this length is to be taken as 
the commercial equivalent of the metre in British measure. 
Of course, this difference of the ivalent in imperial 
measure of the metre at its legal and at its ordinary tem- 
perature, amounting only to ygby inch is perfectly Imma- 
terial in commercial measurements of small quantities, 
and the metre may safely be estimated as equal to 399 of 
aes and the decimetre at 3'94 inches, as shown in 

Ir 

& satisfactory comparison of the kilogram 
with our unit of opala weight was made until the 
1844, after the construction of the new imperial stan 
pomad; under the authority of the Stan Commission, 

e comparison of the standard units of weight of the 
two countries was then undertaken by Prof. Miller, at the 
request of the Commission. He found that previous de- 
terminations of the weight of the kilogram varied 
amo themselves from a minimum of 15432°295 gr. to 
amaximum of 15438°355 grains. Under th circum- 
stances, he proceeded to Paris in the autumn Sf 1844, and 
obtained permission from the French Government to 
com pare the Kilogramme des Archives with our English 
weights. For the comparison, he took with him the Par- 
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Nos, 1 and 2 of the standard 
mee two cgi i! platinum weights together, equal to 


“about 1432°35 grains. The mean t of 60 compari- 
E ear € Kilogramme des Archiv&s epual oe 
15432 34843 grains But Prof, Miller was not ante 
this result, as one of the auxiliary weights way foun 
Ce contain a small Wavity filled with some hygroscopic 
substance, which rendered its weight slightly variable. 























He thereforg considered it requisite to make further com- 
parisons directly with the English standard pound. 

For this purpose, a renee kilo constructed by 
Gambey, was pro at Paris by Prof. Miler, and was 

accurately compared by him with the Kilogramme des 

Archives. This platinum kilogiam, designated as Œ by 
Prof. Miller, is similar in form to the proto but is : 
little smaller, in consequence of the somewhat 
density of the platinum of which it is com 





density was determined by hydrostatic weighings to be 
a Po: From the mean of roo direct comparisons 
the Kilogramme des @ was found to be 
Teh in a vacuum than the French standard by 
mgr. (0°'02482 gr.). Tor x perro 0e weight of Œ 
terms of the new imperial stan pound, Prof. Miller 
tly compared this kil with the imperial 
standard pound, together with each of its Parliamentary 
copies successively, and one of four auxiliary platinum 


weights,” on of 1432° 334 grains, constructed for the 
purpose, and accuratel terms of the imperial 
standard, by means of supplementary platinum weights. 
The mean result of 166 direct comparisons of © was to 
find its value sa 15432'32462 i The Kal 

des Archives was consequently na to be equal in 
a vacuum to RAU 34874 apena grains, or 2°20462125 
standard platinum jb. ; and the imperial standard pound 
equal to 459 5926525 me metric grammes. These equivalents 


d legalised i 
discocney bike Mase A 2a ee i 


The platinum kilogram @ has since been deposited in 
the Standards Le ent, together with a second kilo- 
of gilt gun metal, made under Prof. Millers 

ons, dnd intended as a standard for the adjustment 

of commercial metric 7 ts, like the French &tlogramme 
laiton deposited at inistére de PIntérieure at Paris. 
This gilt gun m logram was constructed by Oertling 
and has been denoted as Ht by Prof. Miller. Its form is 
spherical with a knob. Its density is 8:3291°. The mean 
result of 24 comparisons with Œ showed that in a vacuum 
the weight of St was 1'47 mgr. less than & and arat mgr: 


less than the Kilogramme des Archives, 
(4. = 18°7 C., 5, m 75568 mm.) B di laced 14392 mgr. 
and the Kil e des Archives 58°36 mgr. Ht was 


then found to be 88°6 os DE in aie than the French 
ponin prototype, an "o6 mgr. lighter than the 
rench commercial brass ars rd kil 
Although the metric system was established in pan 
as the legal system of weights and measures in 1799, it 
was thot until more stringent provisiorfs of law for enforc- 
ing its exclusive use were passed in 1837, that metric 
weights and measures to be generally adopted in 
that country. Since that period it has been gradually 
adopted in other countries, and there is now every pros- 
pect of its finally becoming universally in use, and 
iab a as an international system of weights 
A ttention has been already drawn in ATURE, 
be vii. p. 197, to the proceedings of the International Metric 
Commission at Paris for the construction of rm 
metric standards forall countries who havg adopted or 
ee the adoption of the metric system, as well 
: ial, an alloy of platinum and indium, 
adopted for the new stan and the peculiar form of 
the new International standard metre. It will therefore 
be sufficient here merely to show the adopted form of the 
new standard metres, as compared with that of the exist- 
ing Standard Metre des Archives, in the following figures, 
all of the actual size ; 





Fria x4.~-Form of New Standard Metres, 


The form of the new International kilogram will be the 
same as that of the Kilogramme des a cylinder 
of equal diameter and height, with the edges slightly 
roun as already described. 

H. W. CHISHOLM 


(To be continued.) 











NOTES 
A Lerrer has been addressed by Dr. Anton Dohrn to the Col- 
leges, and other bodies of the University of Oxford, giving an 
account of the cost, extent, and purposes of his zoologicd! e-ta- 
blisghment at Naples, pointing out the incalculable advantages 


“ Museums and Galleries, and their beamng on 
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. furnished by the establishment to students of bidlogy, and urging 
that at least one out of the many fellowships belonging to Oxford 
should be devoted to the purpose of a suitable fnan the 
opportunity of pursuing the practical study of biology at the 
Naples station. We have already printed the Report prepented 
to the British Association by M. Dobra, from which it will be 
seon that the University of Cambridge has hired a table ; we 
believe tho University of Oxford has refused to do so, and hence 
this appeal to the seperate Colleges, by M. Dohm. Let us hope 
that at least one of these bodies will come forwird and maintain 
the credit Gf the Umrersity. 


Pror. Huwarcr’s Introductory Address for the gcasion at Uni- 
verity College, delivered on Thursday last, dealt chiefly with the 
distinctlon between the results of Mathematical teaching in Ger- 
` many and in England ; that while in Germany almost every great 
mathematician (as an example the late Prof, Clebsch was pointed 
out) was the founder of a school, in England, on the contrary, no 
mathematical school had been founded in recent times, This the 
lecturer did not attr{bute to the paucity in this country of mathema- 
ticlhns of the very highest eminence, —indeed the names of Sylves- 
ter, Cayley, and Sir Wm. Thomson are alone sufficient to show 


that no country of Europe is ahead of England in this respect, — 


- but rather to the want of personal influence exercised by them on 
‘younger minds, which 


hasgbecome almost impossible by tho 
antiquated institutions ‘of our ol d U While the num- 
ber of mathematical students at Cambridge exceeds that at a large 
number of German universities put together, the propartion of 
these students who sre pursuing their studies for any higher pur- 
pose than that of taking a good degree—after which they allow 
them to be all but entirely neglected—is very small ; and hence 
England is lamentably deficient In mathemetical inquirers of 
the second and third class. Witheut wishing to see the 
German system introduced into this country in its entirety, 
Prof. Henrici pointed out some of the defects ef our English 
ee ee especially 
the encouragement given by the mode of examination to 
“ cramming ;* the small number of ; the fact that 
the remuneration of the professors is to a great extent dependent 
on the student’s fees, and heyge the comparatively high scale of 
“charges ; te mign ee REN A Ea 
scienco as a means of livelihood ; and, above all, the want of that 
personal communication “and ~of ideas between 
teacher and pupil which tends so greatly to a promotion of the 
love of science, 

A SPECIAL Meeting of the Council of the Society of Atts was 
held on Wednesday, Oct. 1, to conmder the subject of National 
ic education: 
A Standing Committee was appointed for the purpose of bringing 


_ under Parliamentary responsibilty the natienal museums and 


galleries, so as to extend th@r benefits to local mnseuma, and to 
make them bear on public education. , Tit followmg. are the 
several objects in view for effecting this purpose :—~z. All 


l museums and galleries supported or subsidised by Parlament to 


be made conducive to the advancement of education and technical 
instruction to the fullest extent, and be made to extend ther 
advantages to the promotion of origmal investigations and works 
in science and art. 2, To extend the benefits of national 
museums and galleries to local museums of science and art which 
may desire to be in connection, and to asst them with loans of 
objects. 3. To induce Parliament to grant sufficient funds to 
enable such objects to be systematically collected, especially in 
view of making such loans, 4. For carrying out these objects 
most efficiently, to cause all national museums and galleries to 
be placed under the anthority of a minister of the Crown, bemg 
a mergber of the Cabinet, with direct responsibility to Parlia- 
Se PEST EOE age ee 





those who fre trustees under bequesié or deeds, who 
should continue to Igve the fall powers of their trusts, but should. 
not be chased with the expenditure of Parliamentary votes. 5 
Tg enter into correspondence with all existing loal museums 
and the numerous of science and art (including schools 
for music) now formed throughout th United Kingdom, and 
to publish suggestions for the establishment of local museums, 
6, Also to cause the Public Labrarles and Mamsenths Act (18 and - 
19 Vict c lux.) to be enlarged, in order to give local authori- 
ties increased powers of dcting. We congratulate the Society of 
Kits oui he cep hae ken wo-believe it is the most important 
piece of work it has trer set its hands to, ‘ 


Tux Council of the Soclety for the Promotion of Scientific 
Industry, looking to the enormous waste there‘is in the consump- 
tion of coal, whilst its cost ts every day increasing, have resolved 
that an exhibition shall be held in Manchester of all appliances 
and apparatus, that tend to the economy use and saving of fuel, 
for the purpose of hSducing attention to, and elicitmg opinions of 
practical men on the matter, and of giving ell consumers of coal 
an opportunity of comparing the various appliances, with a view 
to thetr adoption of that which will best serve their purpose. 
The exhibition will comprise :—1st. Appliances which may be 
adapted to existing furnaces, &c., whereby an aginal savmg is 
effected in the consumption of fel. and, Appliances which may 
be adapted to existing furnaces, &c., whereby waste heat is 
utilised. grd, New steam generators and furnaces, boilers and 
engines specially adapted for the saving of fuel and apphances, 
whereby waste products are utilised, and the radiation of heat 
prevented, &., &c. eDbe exhibition will include appHances 
used for agricultural, and domestic purposes, 
Either the apperstus itself, or diagrams, or models may be ex- 
hibited, and no limit is placed upon the class of articles to be 
exhibited, Exhibitors will be required to deliver their exhiints 
free of charge at the place of exhibition, and to remove them at 
the close of the exhibition ; they must also erect them if neces. . 
sary at their own expense. Every exhibit must be accompanied 
by æfull description, which must include a statement of the par- 
ticular work the apparatus is intended to perform. ® A duplicate 
of this statement must be handed in when application 1s made to 
exhibit Exhibstors will be given every opportunity of explain. 
ing the speciality of their apparatus. All articles are exhibited 
at the risk of the exhibitor, though every reasonable care will be 

ee een ee ees 
tary of the society. e. 


Sm SAMUEL anp Lapy BaxEr, with their nephew and some 
black servants, arrived at Paris on Monday morning, en rome 
for London. The whole of them are in excellent health, and 
bear strong traces of exposure to an African sun, Interesting 
information concerning Sir Samuel’s work im Africa, will be 
found in the Datly News of the 7th and 8th inst. 


e. 

Sm Hexry RAWLINSON delivered tho inaugural address on 
the commencement of the winter session of the Midland Institute 
at Birmingham on Monday evening. Referring to Arche 
explofations, he said he indnlgéd the hope that the year will not 
close before an assurance has been given that the Challenger Ex- 
pedition will besupplemented by the despatch during next spring 
of a well-equipped Admiralty vessel which’ will be commissdoned 
to endeavour to reach the Pale by pushing through Smith’s 
Sound from Baffn’s Bay in the track of the American ship, 
Paris, whose fate has recently elicited so much sympathy 
throughout England, 5 
‘ SURGEON E, J. MILLIGAN, of the steamship Arka, writes 
from Sierra Leone, on the rath ult., to the rash Times, stating 
that on August. 17, when retuming from Loande homeward; 
they steamed up the River Congo, and when at Banana ono of 


i 
ja ' 
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the passengers, M. Cressy, received a fetter from a bend 
stationed 300 miles up the nver. It contegned the intelligence 
that about 200 miles ferther in the interior sewhite man, accom- 
panied by #number of native attendants, was proceeding in ¢he 
direction of the West Coast. His supplies becoming short, he’ 
was prevented from priteeding bya tnbe, and retained prisoner 
until some should be secured. From the desertption given by 
the native traders te M. Cressy’s friend of this person, and also 
from the fact that no other white man is known to be in this 
region, ıt is generally infened that it is Dr. Livingstone. E 

WE regret to record the death of Sir Paul Edmund de 
Stizelecki (perhaps better known as Count de Strzelecki) who 
died on Monday morning at his residence in Savile Row, at the 
age of 77 years, Early in life he was a great traveller, and ex- 
plored a great portion of Australia, He was elected a Fellow of 
the Royal Society in June, 1853, was a D.C.L., and a member 
of several of our learne@ societies. $ 


Pror. WATSON, of Ann Arbor, telegraphs to the Detroit 
Tribune: “ On July 24 I observed a star of the twelfth magni- 
tude, which, on Saturday night last (August 16), was missing 
from the place where first seen. A little to the west I saw a stur 
of the eleventh magnitude, which pioves to be the new planet 
(No, 133), and at present I #uppose it to be that seen 


July 24.” 


THE Fungus-show at the Royal Horticu]fural Society on Oct. 
Ist was a great success ; never had there been a greater or better 
arranged display of these plants, classified under the two sections 
of “edible” and ‘‘ poisonous.” A new economical use for this 
class of plants was indicated by the Rev. Mr. Berkeley, who pro- 
duced a cap made out of the beaten out interior mass of Polyporns 
fomentarius, the amadou or German tinder of commerce, which 
he described as both warm and light. It is stated that large use 
is made in Hungary of this material for caps and waistcoats, 
and it is also used for caulking boots 


ONE of the important and beautiful publications which 
characterise the Smithsonian Contributions to Knowledge is just 
issued under the title of ‘‘ A Contribution to the History of the 
Freshwater Algo of North America,” by Horatio C. Wood, 
jun. M.D. 


e 

Now that so much attention is being paid to the intfoduction 
into our colonies of useful foreign trees and crops, we demre to 
call special attention to the publication at Brisbane of ‘ The 
Olive and its Products : a treatise on the habits, cultivation, and 
propagation of the tree, and upon the manufacture of oil and 
other products therefrom,” by L A. Bernays, F.L.S., Vice- 
President ofthe Queensland Acclimatisation Somety. The work 
has special reference to the advantages to be derived from the 
introduction of the offve into Queensland, and is printed and 
published at the expense of the Colonial Government. 


News has been ieceived to the date of May 1, frome Mr. 
Henry Elbott, who has been engaged for two years past in. 
making explorations and observations m the fur-seal islands in 
the Behning Sea. He announces the continued prosecution of his 
labours, the results of which were transmitted to the National 
Museum in the summer of 1872. He has expecially devoted 
himself to an investigation of the habits of the fur-seal, walrus, 
and sea-lion, and has made a topographical survey of the 
rookenes upon a poition of the islands on which these animals 
come to bring forth their young. His work in 1872 was de- 
yoted mainly to St. Paul Island, but he expected, very soon after 
the date of his letter, to visit St. George and the other islands 
of the group, there to prosecute similar mquines, 





We consider it extremely creditable to the Lews Daily News 
that it cles regularly and at considerable length the pro- 
ceedings of the Leeds Naturalists’ Field Club and Sctentific As- 
sociation, and we should like to sea other provincial, and indeed 
metropolitan papers follow its example. The principal paper 
read at the Soclety’s meetings during September was by Mr. 
James Abbott, on the structure and development of the Hepa- 
tice. The Society continues, we are glad to see, to investigate 
very thoroughly the natural history of the district 

e 


We heartily endorse the following sentiment of the Athenanm 
in reference to the meeting of the British Association :—"' The 
opinion is gradually forcing itself upon many of those who attend 
the meetings of the Association that some change in its method 
of procedure is becoming necessary. For the scientific men, on 
whom rests, more or Rem, the responsibility of keeping up the 
sectional business, either by doing official work or attending the 
meetings and taking part in the discueslons, the labour is too 
exacting on an occasion which should have something of relaxa- 
tion about it, Again, the tendency of the papers is necessarily 
to take a technical direction, which must put them beyond the 
range of the non-scientific ience. The sectional busmess is 
consequently unsatisfactory, both to those who take part in it and 
to those who attend as listeners The Association should fulfil 
two fonctlons—first, that of, bringing together scattered scientific 
men, who} otherwise rarely or never meet ; secondly, of giving 
the general public some idea of what the scientific would is 
doing» For the first object, more leisure iv required during the 
meetings—~more opportunity of talking over amongst them- 
selves the work which different men mo occupied with, Toat- 
tam the second object, Instead of miscellaneous papers, shoit 
addresses, carefully prepared, might be delivered, with one or 
two invited speakers toWollow. These addresses should be 
given at morning meetings, which might advantageously break 
up at one, leaving the afternoons free. 


Masses. Saurpson Low, MARSTON, and Co. announce the 
following books to be*published dunng the forthcoming sea- 
son :—“ The Heart of Africa; or, Three Years’ Travels, Dis- 
coveries, and Adventures in the Unexplored Regions of the 
Centre of Africa,” by Dr. George’ Schweinfurth The district 
explored by Dr, Schweinfurth embiaces the wide tract of countiy 
extending southwaid from the Meschaa on the Bahr el Ghazal, 
and between the*roth and grd degrees of noith latitude. The 
work will form two large octavo volumes, and will be illustrated 
by t 130 woodcuts from drawings made by the author 
during“his journey.—‘' A Whalmg Expedition to Baffin's Bay and 
the Gulf of Beothia. With an account of th 1escne by his ship 
of the survivorsef the cfew of the Polaris,” by Captain Mmk- 
ham, with maps and illustiahons. The mape to this work will 
give the first anthenfic delineation of ’s discoveries, and also 
contain several important conections of the old chats —‘‘ The 
Land of the White Elephant; or, Lights and Scenes in South- 
Eastern Asia,” being a personal narrative of travel and adventue 
in Farther India, embracing the countries of Burma, Siam, 
Cambodia, and Cochin-China, by Frank Vincent, jun, with 
maps and plans.—‘' The Wild North Land,” a winter journey 
with dogs across Northern North America, by Captam W. F 
Butler, with a map; and a new work on Peru by Thos. J. 
Hutchmson, F.R.G.S., entitled, “Two Years m Peu, with 
Exploration of its Antiquities.” 


Messrs. Tausner’s List of forthcoming books includes the 
following scientific works :—‘! From .the Indus to the Tigris: ” 
g narrative of a journey through the countries of Balochistan, 
Afghanistan, Khormsmn, and Iran in 1872; together with a 
synoptical grammar and vocabulary of the Brahoe langgage, 
and a record of the meteorological observations and altitudes 
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- on the march from the Indus to the Tigris, by H. W. Bellew, 
CS.L, Surgeon to the Bengal Staff Corps, “The Rod in 
India ;” being hints how to obtain sport, with remarks on the 
natural history of {fish, otters, &c., and Mustrations of fish and 
tackle, by H. S. Thomas, F. L.S., F.Z.S. A third and enlarged 
edition of the ‘‘Celt, the Roman, and the Saxon,” a history 
of the early inhabitants of Britain, down to the conversion of the 
Anglo Saxons to Christianity, illustrated by the ancient remains 
brought to light by recent research, by Thomas Wright, M. A., 
“FSA ? x 
À. DEPUTATION from the Trades’ Guild of Leaming waited 
.on Tuesday afternoon on a Sub-Committee of the London School 
Board, at the unvitatlon of the School-Management Committee, 
in order to urge upon the Boaid the adoption of systematic 
traming m mechanics, &c., with the objegt of adapting the suen- 
tific instruction, provided or contemplated in the Board schools, 
_ to the future employments of the children, A memorial to the 
same effect has been presented to the Board, and is now under 
their consideration, in favour of the elementary teachmg of ap- 
plied science and art in the schools, in such a manner as to lay 
the foundation of a connected sysfem of technical educatiop. 


Nxws has been recetved of the death at Quito, Ecuador, in 
June last, of Dr. Wiliam Jameson, an eminent naturalist, who 
resided for many years in Quito asg professor of chemistry and 
botany in the University, His contributions, both in zoology 
and botany, to public institutions in America and Europe have 
been very extensive? . a 

Dz. Davin Moorg reprints from the ‘Proceedings of the 
Royal Irish Academy” a complete Muscology of Ireland, under 
the title “‘Synopais of all the Mosses known to inhabit Ireland 
up to the present time,” A s 

THE additions to the Zoological Society's Gardens during the 
past week include two Black-headed Parrots (Casca medano- 

` cephala) from Demerara, presented by Judge Lovesy ; a Brown 

‘sus ardos), European, presented by Mr. M. B. Wilson ; 
- a Thicknes ¢Oedtcmentus crepitans), British, presented by Mr. 
Patey ; a Lesser Black-backed Gull (Zorms /usews), British, pre- 
sented by Mr. C. W. Wood; a Hairy Armadillo (Dasypess 
villos), from River Plate” a Burrowing Owl (Pholeogtynx 
cunicularia), from the same place, deposited ; a Wattled Crane 
(Grus carunculata), from Africa, and two Betaleur Eagles 
(Helotersus acaudaius), . 











THE BRITISH ASSOCIATION « 


SEQGTIONAL PROCEEDINGS | 
SECTION A.—MATHEMAT@CS AND PHYSICS 
On Etherial Frichon, by Prof Balfour Stewart, LL.D, F.R.S. 


Professor J. C. has made a seriis of on 
the frictlon of ae P experiments a bf nxontal disc 
was made to oscillate in an imperfect ygcurfin near a similar 
nt rest, and it was found that the motion of the oscillating 


was 
on the chemical character of the gat en depending 
also upon its temperature, bat nevertheless independent of its 


arrangement remained constant, 
E Maxwell that this fluid friction was rather 
pae 1 ic alr than: for carbonic while for 
ydrogen: it was, about half as great as for air. 
On the other hand, the temperate was made to vary 
the result was found to be proportional to the absolute tem- 


perature. 

These experiments do not show that there is no such thing as 

ar e a ay ox rade gra iA 
space, e alr ; but wą may argue from 

enti rh ao Abedi Fen cause Aa bare T na 

insensible in these i or it must, as well as the friction 

from the ges, have varied the absolute 





temperature, in. 
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while that for hydrogen appeared about og aie ee a 

or a to our times 

that for air, Now comparing Prof. Maxwell’s experiments with 

oore Wa Nave he eons a moppage ofmotion whieh ee 

lens for carbonic acid than for alr, and about half as large for 

hydrogen as for air. J tho Istter agiin: we hevo a konting eieet 
or 


rather lam for carbonic acid than alr, and only about one- 
fourth as for h as for alr. Thus it appears that the 


sto of hydrogen in Prof Maxwell’s experiments is 
7 greater comparison withe air than is its heating 
effects in our when compared with that of sir. 


The effects of these vanous would bear o one another 
in both ents, if we 
Maxwell's ts there was 
frichon a very sen etherlal friction ; 
but in that case it would be n to suppose that the etherial 
friction was to the absolte tem 
the meeting of the British Association at Edinburgh, 
I t before this section reasons for imagining that if we 
have a body in vimble motion in an enclosure of constant tem- 
the visible motion of the body will gradually be 
into heat. ~The nature of the t was such as to 
render ıt probable (although not absolutely certain) that in such 
a case the rapidity of eonversion will be greater higher the 
temperature of the enclosure, 

Iwill now refer to some experiments by Prof. Talt which 
formed the subject of the last Rede Lecture. These experi- 
ments were to Prof. Tait by an hypothesis derived 
from the theory of the dimi n of energy which led him to 
think that the resistance of a substance to the conduction of 
electricity, and also of heat, would be found proportional to the 

Mathcescn and Von Bese in tha adf 


‘allowing 
OF cridrgy poin! to tho mine conclusion Perhaps we may regard 
the eth medmm as that medinm whose office ıt 1s to degrade 
all directed motion, and ultimately convert it into universally 
diffused Beat, and in virtue of which all the visible*differential 
motion of the untverse will ultimately be gestroyed by some pro- 
cess analogous to friction, 

Now in order to imagine the way in which either may possibly 
act!in bringing about this let us imagine some familiar 
instance of directed motion, as instanco a railway train in 
motion. The train, let us suppose, and the air in tt, are both m 
rapid motion, while the ar outside is at rest. Now as the train 
proceeds, suppose that a series of cannons loaded with blank 
cartridges are fired towards the train. A series of violent 
sounds will go in at the one window, hd ont at the other of 
each carnage. Each sound will push some air from the stratum 
of air at rest into the carriage on the ane mde, and it will push 
some air from the carriage mto the stratum at rest on the other 
side. Now in this operaton it would seem that part of the 
visible motion of the train must be teken from it. To make another 
comparison, it is as if a series of maividualswóre jumping Mito 
the tran at the one side, and out of it at the other, result 
being that each carrles away so much of the motion of the train, 
and therefore renders it difheult for the to drive the train, 
Each individual comes to the aint ty age ia ee te 
im: and rubs along the ground 3 e 
a With tims bo Such AeA of IE emi aad compere 


into heat by friction te gronna, 

Now something to must happen to a substance in 
visible motion in an enclosure of constant tem: The 
rays of Hght and heat will play vay much the samo as the 
waves of sound, or as the crowd of e in the aboye Ilus- 


tration, at least if we except those fall perpendicolady 


’ 
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upon the surface of the moving body. The moving bod bir: 
the trun, and the rays of light and heat aregsumuler to individuals 
entering the train from a stratum of ethergut resteand leaving 
the tram inp a stratum of ether at reat each probably 
muting into heat a certain small portion of the visible motion of 
the train as it were by gyspecies of friction. eOf course in- 
tensity of such an iofluence would depend upon the Intensity of 
the rays of light and heat. Now it matters not what the par- 
ticular kind of mgtion be which constitutes this trun—wo 
may assert that all directed motion will suffer from such a cause, 
and possibly according to the same laws. Vislble motion, such 
as that of a rotanng dike or of a meteor, is of course one form 
of such motion; but a curent of electricity or of heat may 
equally represent some form of directed motion. In fine, we 
may pe suppose that all forms of directed motion are re- 
sisted by thls peculiar mfluence, which evidently depends upon 
what we may term the temperature of the ether, or at least upon 
the intensity of those vibrations which the ether transmits. 


On a Periodicity of Cyclones and Rainfall m connection with 
the Sunspot Periodicity, Oy Charles Meldrum. ‘ 

At the Bnghton meeting (1872) it was sted that the cyclones 
of the Indian Ocean between the Equator anf lat. 25°S., were 
much more fiequent during the maxima than during the minima 
sunspot years. Since that time the subject has been more fully 
examined, and I now beg to present a catalogue of all the 
cyclones known to have occurred daring the last twenty-sx 
years The Qables given last year only contgined cyclones of 
sufficient violence to dismast or gtherwise disable vessels at sea, 
whereas the accompanying Catalogue grves all the cyclones of 
force 9 to 12, that m, ‘‘strong gale” to ‘‘ hurricane.” 

The number of cyclones for each year from 1847 to 1873, is 


as follows :— = 


~o 


Yours. 
Noof Humb- 
canes. 

No. of Storme 
No. of Strong 
Gales. 
in Max. and 
Mins E ‘eriods. 


No of 
Whole Gales 


No. of Cyclones 
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The observations for the years 1847-1850, are probably not so 
complete as those for the subsequent years during which the 
Meteorological Society of Manritius made it a special duty to 

collect storm statistics. Stll it is evident that not only the years 
Í 1560 and 17, bat also the year 1848, were remarkable both 
for the number and violence of cyclones, while the years 1856 
and 1857 were quite the reverse. By taking the number of 
cyclones in each maximum and minimum sunspot year, and in 
‘each year on cither side of them, so as to form maxme and 
minima periods of three years each, we obtain the results given 
in the last colmmn of the above table, showing that during the 
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maxima periods 18481850, and 1859-1861, the number of 
cycl was 65, whereas in the mmima ods 1855-1857, and 
1866-1 it was only 34, or little more one In 1856, 
there was only one hurricane of small eatent, and in 1867, no hur- 
Ticane at all. Indeed it is doubtful whether several of the cyclones 
in those years classed under “ storms,” should not have been put 
down in the columns of ‘‘ whole gales” and “ strong gales.” 

As, during the twenty-two years, Information respecting 
the hurncanes of the Indian Ocean has been carefully and sys- 
tematically collected and tabulated, I believe that the results 
now giren are sabstantially correct, and it seems to me that they 
pointunmistakeably to a close connection betwen sunspots, or 
solar cyclones, and terrestrial cyclones, or what might be called 
earth-spots, by an observer, on anothe, planet. 

Most of the severest cyclones have already been traced, and 
the others will also be traced. When this shall have been done, 
an attempt will be made to expiess numerically the amount of 
cyclonic area and cyabonic force for each year. The catalogue 
gives little more than the number of cyclones, but from whet us 
already known, thero is little doubt that their extent and force 
were also far greater in the maxima than minime 

Being desirous of extending the investigation as far back as 
possible I have been examining the lits of former hurricanes, 
and it is interesting to find that the evidence from this source 
strongly corroborates the com€ciness of the conclusions deduced 
from the observations of the last twenty-six year, From a 
‘chronological table” published in the Mauritius Almanack ” 
of 1869, we obtain the blowing list of Mauritius hurricanes .— 





r hho, of . Na. of 
Years i Years ho 
T73L seers et ri 
I wA I 2 
eo ieee 1 2 
1766 .. I I 
IJJI s I sA 
1972 .. LI DT 
1773 .. ENDUR I 1 
488 Bis eet sI 
1806 .. I I 
107 eer eo 2 I 
IBIS .. I — 
Total ++ AP 


* ee. 
Probably the above lust gives only the hurricanes that were re- 
markable kom their destructive effects in the island ; and much 
stress should not be laid on o ions taken at a single locality. 
Bat it is rather suggestive that out of the twenty-four hurricanes 
moentloned, seventeen fall within, or very nearly within, 
maxima sun-spot periods, and only seven within minima 





penods Thus j;— 

Max No, of 

Yoars horricanes 

1760 .. I 

1771 

1772) œ w3 

17 7 ° 

1307 ie, aS 3 

181 ` 

181 7 mh 

181 

18 

1829 Hee We Ls Relea 2 

1836 0. sees I 

1848 

1820 { tessoo sopacos 2 
Total .. n. I7 

pa- 


The same “ chronol table” contains the following re- 
marks ;—~ 1760, Dec 1, ‘t Meteorological Phenomena,” 1815, 
Feb. 5, “ Meteorological Phenomena. ”-—-I have not ascertnined 
what these phenomena were ; but ıt is not improbable that they 
were auroras, The aurore of the 4th Feb., 1872, was described 
in the newspapers as a ène TLA 

Baron Grant, in his ry of Mauritius, p. 194, regrats the 
destruction of the woods near Port Louis, because, he mys, the 
town was thereby ‘‘ exposed to the violence of the winds, as well 
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ee the history was 
in or after 1801, it would appear.that during the twelve 
ae 1789-1807 no hurricanes occurred. Now, since accordmg 
to the Table of Sunspots the years 1788 and 1804 were maxima 
years, and the in minimum occurred in 1798, our theory 
would lead us to expect a-comperative temation of hurricanes 


at Chae p r 1 word add similar evidence respecting 
uce 
thé hurricanes of Bourbon and other parts of the world. | 
The hurricanes of the Indian Ocean are well known to be 
OOP tiled ce aG L thes clones ars'the ees OC oer 
ief at is are thç cause of our 
rains. Fleavy rains over extensive areas gro certainly concomi- 
tant with in the Indian Ocean, and. it was therefore re- 
solved to examine whether there was £ rpo pmiodidiy. 
far as the Mauritius observations went, matter was clear; but 
it was deshable toextend the in jon to other localities, 
The Queensland and South Australis observations, which were 
the ones available at the time, gare a praias reii, sid aa 
Adelaida is far beyond the limits of 


of cyclones, it was 

rurmised that there was a rainfall periodicity generally.. The 
Cape observations afterwards gawe additional support to this 
view. The rainfall of ‘was neat examined, and also 
found to bear ont the h; : 
It would occupy much more time than I can at present spare 

to enter Aly into ee x .- With the 
“help of the researches of Lockyer, . Symons, and Dr. 


apot years. dig, to ap 


fa 
tos, one of which is Jerusalem, where the extess of rain in one 
- minkpum exceeds the excess ine the maxima for 
two stations in India. France is the only E 
which the rainfall has been examined) that gives 
te Satie coal Gide ie Noa 


which are all inland, and pro not fairly 
z the minfall of the whole x 
_ By taking the longest possible series of observations for several 
stations, the periodicity comes out, and there is, I think, strong 
evidence that the for ghe whole’ globe is subject to an 
annual variation. š es 


- city of auroras and magnetic disturbances, 
SI à (The catalogue A cyclones was appended.) À 
On the Effect of Pressure and T on the Wi 


_ of the Lines in the Spectra of Gases, by Arthur Schuster, Ph. D. 
. One of the questions in Spectrum Analysis yet open to discus- 
sion, is what influence pressure and tempePature exert on ths 
„widening of the Imes, whith is sometimes observed when an 
electri¢ current passes through i subject of 

biguity which has 


caf tako p 
keep the molecales are loosened and now allow vibra- 
tions to take plece, the period of whiclfés somewhat altered and 
varying. We secondly explain the widening of the lines 
by saymg that they are caused by the disturbenceg cansed by the 
frequent shocks of other molecules. If we fncrease the number 
or the force of these shocks by ing either the number of 
rolecales or their: velocity wa might obtain disturbances 
Se a iil the period of vibration. These 
To ap that can be giren, and if we my, 
temperature is the cause of the wi of the 
lines we can only mean that pert of temperature which its 
equivalent in the vibrating energy within one molecule. If we 
say that is the disturbing cause we include-that part of 
heat which increases the pressure with i temperature, 
Let us now seo whether we can obtain a clear answer to the 
question which has now been p% 
Tt is evident that ho result can be arnved at 


sare the 


subjecting the 
mme ity of gas in the mme vesel to di tempera- 
tures, for we cannot increase the vibrating of the mole- 
cules without at the mme time in the same 


pore (as Clausius shown), their translatory velocity. 
ee ame rino ae TWO, poak olo canaca woishall 
never be ee 
There are two ways open to,us to mend this difficulty, We 
might increase the temperature of the gas under the rasie pressure, 
If ion cansed by the sh of other molecules cause 
the widening of the lines this widening ought not to take place 
as we have reduced the number of these shocks in the same ratio 
as we have increased their force. If on the con the disturb- 
ance in the penod of.vipration has its cause within the individual 
molecules it ought to remain. Ta 
We might, secondly, decide the question in subjecting the gas 
at the same temperature to different pressures, If i 
are the cause the lines would be widened. Which of these two | 
ways is most easily pursued in experimenting? Can we easil 
heat up a gas to mecandescence under constant ra 
thmk not. If an electric takes place in e gas only 
comparatively few particles of the gas are heated up, and at 
a eee Rom ne ints torougti. which. the dis- 
charge takes guss ested up at all. But if the 
heat is not diusa? the w. mass of gus® the increase 
of pressure caused by gas will also be merely confined to . 
the luminous streak, and we can therefore obtain no answer to 
our question (as this has been attempted) by filling a tube with 
& certain quantity of and altering the strength of the pass- 

current or the mode of d 

o arg therefore, compelled to abandon this route apd to 
Fe our Teh to tie second iay which g hive indicted ; but 
here we meet another difficulty, and one over which we 


“| cannot easily get. We cannot alter the premure of a gas-with: 


out mirig its electric remstan and, therefore, alsó‘ the 
strength of the electric current and the heat developed. We 
pan galy deride: thn. question by subjecting the at the same 
temperature to different presse. Now have 


rent is passing through it the lines begin to d till the ~ 
large that the electric current will not pass at all, On the other 
hand*Gassiot and Plucker have observed that if we diminish the 
pressure of hydrogen its electric 1esistance force diminishes, 
attains a minimum, then increases again, and if we keep up ex- 
hausting the tube it becomes again so great that the current can. 
not pass. Plucker says that a tube exhausted to ‘its’ utmost 
limits shows the lines of hydrogen and silica, He mentions 
at one place, I think, that the lines are very fine and distinct, 
Tf there would have been any widening he would have been 
rap sare Now dt i not too much to asme. that 
resistance of the at the moment when the discharge j 
nes io GEE place a tlis mme: vieher the neal ee, 
ance is produced by too gent a presure or too an er- 
haustion. At this moment, therefore, the current is the same 
and the same must be converted mto heat by resistance, 
But in the case in which the current does not pass on account of 
the excessive diminution of pressure, only a much smaller 
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gantity of gns bns to be heated than in the pilier cise- It must, 

eiefore, be heated up to a much He thupernture, and yet 
the spectrum is not tontinuous the Imes mê not even 
widened. We are, therefore, compelled to accept Fionklnad 
and Lockyer’s original conclumon, pressure and not Peat is 
the cause of the wi of the lines. . 

The question is one of considerable impoitance. If tempera- 
ture would widen the Lines, the widening ought always to begin at 
the same tempéra and the hydrogen m the ee protuber- 
ances which show only nariow lnes could not be at a higher 
tem; than the h in our vacuum tubes, the moment 
the lines in to widen. If our conclumon, however, is cor’ 
rect the breadth of the lines will gtve us no indication whatever 
as to the temperatme of the gas. 

Dynamemeters, by R. 5. Ball, LL.D., F.R.S. 

If we adopt that force which acting on one gramme for ons 
second will ımpart the velocity of one centimetre per second as 
the unit, then one million of such units is a convenient magn- 
tude for practical purposes. The on the dyna- 
mometers represent thes@ million units, ich it is hoped that 
ere long a suitable name will be adopted. dynamometers 
are mtended for educational They are exhibited to 
the Association with the desire of aiding the present movement 
in favour of an improved system of unity. 





è SECTION C.—GxoLocy 


Conclading Report on the Maltese Fossil Elephants, by Dr. A. 
Leith Adams, F.R.S. 

For thirteen years Dr. Leith Adams bas picsecuted his re- 
searches upon the fossil elephants of Malta, he now presented 
the final epart upon this subject. Three forms of fossil elephants 
occur here which are unknown elsewhere, «ll of small sire, The 
largest us the Elephas Mnoidriess (L. Adams), which attained a 
height of seven feet In the crown sculptumng of the molars 
this speues resembles Elephas antignus; as regards the 

idge-formula, its nearest ally 1s Loredon meridionalis. Elephas 
AMetitensis (Falconer and Burk) vaned in size; its average height 
was about five feet ; this too belonged to the Loxodon group. 
The smallest bones known to the author belonged to an ele- 
phant only three feet high, called Ekpkas Falcomeri, by Busk. 
Although there a to be same evidence for separating 
this from the Ea dn yet the author stated that 
“there is no difficulty in muanging a uating series of 

ens from the smallest up to the largest boties ancriietle t 
te Elephas Melitensis.” 

The elephants all occur ın the same depomt, and with them 
there are remains of At ams Pentland: and H. minnitis. 
There is also a tic dormouse and a large extinct swen, 
besides sont remains not yet fully worked out. è 

The rt concludes as follows :—‘'It must be ay parent that 
this (for the most part) unique fossil fauna restricted to a small 
mid-ocean island, presents several inter contrasts with 
reference to the Mammalia in general, and elephants in par- 
ticular, which fiequented Europe during late ogical epochs, 
For example, between Rome and Sicily we find remains of the 
Elephas primigenins, Elephas at , and £. meridronalss. 
In the caves of Sicily, traces of the Afiican elephant have been 
discovered, and also gea barely distinguishable from those of 
the Asiatic species, which, under the name of as Ar» 
memacus, ae uaceable eastward into Asia Minor, in the direc- 
tion of the present habitat of the living It looks, 
indeed, as if the eastern basin of the Mediterranean had beqn at 
one time a common ground where all these extinct and living 
elephants met, and from whence, with other ammals, they have 
disappemied or been repelled to distant regions.” 


Sub" Wealden Exploration, —i. General Report, by Henry 
Willett. 


In thw report Mr. Willett a summary of the results 
achieved up to the present time, the details having already been 
published in his quaiterly reports. 

The boimg was commenced at the time of the last meeting of 
the Briush Association at B on, and its object is to explore 
the rocks underlying the Weald of Sumex, A bore of 64 
inches diameter was at first adopted, but at the urgent recom- 
mendation of Mr. Prestwich, one of g-inch diameter was em- 
ployed. The bore has now reached a th of 300 feet, and 
the engineer (Mr, Bosworth) has to increase it toa 


e. 











depth of 418 feet at the cost of only I4 per foot. Of the 300 
feet of gtratin already passed through, about 7O were previously 
known, bat the remammg 230 are new to science; 50 feet of 
this consists of valuable beds of 

Mr. Willett has designed a novel form of drill which possesses 
the following advantages :—(1) It cuts only the circumference ; 
(2) it makes better progress ; (3) the central core 1s Jeft intact ; 
(4) the tool not ently extracts the cove itself. The gyp- 
sum was extracted by means, and it is believed that no such 
cores have been brought to the surface from mmular depths in 
teemaan 

Snb- Wealden Exploration,—2, Geological Report, by W. 
Topley, F.G.S. 

The author @ommenced by repeating the protest, often made 
already, that the Sub Weare Exploration was not a “ search 
for coal.” It is simply an endeavour to explore the rocks which 
underlie the Weald ane especially to reach the Paleozoic rocks. 
Whatever these rocks may prove to be, if reached at all, the 
boring will have succeeded. The results of this boring cannot 
fail to have important upon the question of the probable 
occurrence of coal measures beneath the South-East of England, 
bat the discovery of coal is not the object in view. 

An account was then given of the lowest beds exposed at the 
surface in Sussex, and of ee bave I man 

logists to conaider them as representatives of 

The thickness of Purbeck Beds previously known in 
Sussex was somewhat over 3o eet; Dro Roly Mient 230 addi- 
tional feet of strata have been mad@ known by the boring, m 
which there are some valuable beds of 

The boring commences about 250 down in the known Purbeck 
Beds ; mp to Sept. 1 it had reached a depthdrom the surface of 
294 feet. lt ia not sate Al present to speculate nipon the geologi- 
cal age of the lowest beds reached in our bormg, but additional 
evidence will probably soon be obtained.* 

The author then pomted out that most of the bore holes 
which have been ppt down to the Palsorolc rock h newer 
strata have those gilder rocks at abont 1,000 feet below 
the sea. There is a probability then that at or about this depth 
the paleozoic rocks will occur beneath the Weald. These places, 
Bree Wo EE ee eee ee 
the Axis of Artois, whilst the boring Is to the south of ; 
it ıs therefore pomible that different conditions may prevail 
here. 

Attention was then drawn to the fact, already pointed out by 
Mr. Godwin-Austen, that the dip of the carboniferous limestone 
in the Boulonnais is to the south, Whilst in the Pays de Bray 
the same limestone has been found at a depth of 57 feet from the 
surface, underlying Kimmeridge clay. It is then probable that 
under the secondary 1ocks near to the sdtith of Boulogne there is a 
besin of ie rocks, in which the coal measures may be pre- 
served ; this basin might Pom be prolonged ene west:bes 
low the Wealden district of the south-east of England. 

es ee n ie followed Se reading of 
these reports, Sir John Hawkshaw stated that le, 
himself Includ@d, took an interest in this A m a chiefy Bom 
the hope that cosl might be found bot sven if in thus 
we were doomed to ppointment it would still be of great 
importance to show that, at that no coal existed. 
Prof. Phillips thought that the objec® sought was neither coal, 
gypsum, nor salt ; that somethimg exists below the Wealden 
18 certain, and that ing we are now for, A di- 
cussion then took place as to the best mode of conducting deep 
borings, Mr. R. Rumell, C.E spoke of tho great value of the 
diamond boring process ; from remarks made by other 
speakers it appeared that, although the diamond is admirabl 
adapted for boring small holes in hard rocks, it is not so 
suited for conducting such an operation as that under discussion. 

On the Arenig and Llandeilo Rocks of St. David's,by E 
Hicks, F.G.S. á rT 

The object of this paper was to follow ont the succession of 
the rocks in the neighbourhood of St. David’s, commenced in 
previous papers communicated to the British Association, The 
section was now completed to the top of the Llandeilo series. 
The Arenig and Llandeilo groups were each divided into an 
upper and a lower series, the author believing that m each case 


* Since this was read, Prof Phillips has broken up and carfully 
mammed parts of the cores brought up from the bottom af the in 
them he has found Lengwis ewetss, which occurs in the Kummeridge Clay. 


(See pu 487.) 
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there was suficient evidence to enable him to do so. The Lower 
series it was stated occur as black slates and flags about 
1,000 ft. .in thickness, and are characterised by many of 
tolites as well as by numerous trilobites entirely to 
series. The Upper series occur as fine 


resting conformably 
lites are distinct from those found in the 
a ie ohe ge The Lower Llandèilo 


by Sir R} L Murchison in the typical'Llandeflo |, 
i diah otar at Se Devid’ as Plack elaten and? 


and several thonsard feet in thickness, fi several folds 
The and. conformably on the Lower Llandeilo series, 


Apps adus, and and Lingule Romsoyi. 
a te city Cohasset kelero ipini 
in Britain could show so continuous a section of these rocks ; 


here made 
details, capable of being applied to many other districts, - 


SECTION D.—BroLocy : 
DerarTecent OF ANTHROPOLOGY 


On the Relation of belies fey Religion in the Early Stages of 


C¥oilisation; rar nae lor, F.R.S. . 
a ure al of the lower races of mênkind 


Pee? fans and Besutos of South Africa were adduced. The 


sy calc ag al a cpee Soon eam the 

the Basutos are manes-worshippers, the 

Pantset AA A 1S milueser all ths a hu- 

man life, wherefore they sagrifico to the spirits of near rels- 

tives, thet they may use their influence with the older and 

A spirits in the line of ancestry. Yet these 

races and many others heve not reached the stage 

at Wiich ee cor eyil momak aidons held to please 
lease’ his divinities, and to be ed or 

a giy. The object of the "portant change, wag made 


preciso through whigh the important 
SE R eE Che eariiie so thea Epiaen 


morality and 

Ta order to aow ow tha aS Fuch ee berwsen 
religion and other or not 
e eae we arp 
othno line the relations betweenerelifion, on the on 


na a a ee ae eG 


marriage +—The evidence of the lower. races tends 


common in Brazil is for the t bridegroom to serve 

a time in the family of the bride, till he is conmdered to have 
earned ber. 

The custom of buying the wife comes in at «later period of 
clyilisation, when sulted for trade exists. The hostile 
form of that by capture, has also existed low 
tribes in Brazil up to modern times, the man simply off, 
by fidkce a damsel of a distant tribe ; ae aan 
marriage” in the general history af being shown by its 


sorvifel in countried such as Trelaii and Wales, where within 
modem times thio ogromny -qf capintng the bride, ind moci 


fight was ; 
Now in of these forms of as retained 
we. cultures, did any religious rite or idea ` enter, 
is not till we the cera eats oat ala rliai 
that the coalescenct between rer the maige 
as whero among the M 


Spares he ca Padte tes 
r the garments of the and bride in of 
and the wedded pair the time of. the miin 
in ous austerities. So complete in later 


ceremonies 
stages of culture did this coalescence -become, that many have 
cme e omde een hardly valid unless celebrated ag a 


con 
coe 


aE , 


and 
-survivre in form rather then in 


reality. 
By these cases it is evident that coales-‘nce between religion 
end other matters necessarily connected with it may tako 


F 


a E AA O T ESA 


Fine where maner- wonihip i ttie Tiiri Ree 
as some North American tribes oon 


Africa, keeping up of family relations strongly affects the 
morility. It is, for instance, a practice the ruder races to 
disinter the remains of the deed -or to visit bunal place, in 


pac mhis y, in which he ıs often hald to take the liveliest 
Thus it is evident that any moral act of an individnal 


when in 
him for selfish neglect or cruelty to his 
to induce thelr own divine ancestor to punish him for 
misdeeda. Thus amongst the a ee wore 
deities enforcing the moral conduct of alc Saka 


Larvae household crime. 
Second, the doctrine of the Future Life 


levels of m to affect morals, Boise tape de dee 
Sf tneten per dais is toon devoid of moral meine, man being’ 


re-born as men or animals, but when the®distinction appears in 


Peppar a ie gan ia wieka by A or low rey 
on, an ides which is the basis of the schema 


the distinctions of earthly on, the chief's 
soul ining a chief, and the plebelan’s soul a plebelan; 
but no sign of moral retribution appcars, Tho first stage of this 

i battle are admitted to the 


of any kind—valour, skill, &. 
-aro more and more held to determine the difference between 
the next life of the D EE 


iw | 
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the higher nations this element becomes mdte and more disginctly 
marked, ull the of fature reward and the of 
future punishment becomes one of the greàt motives of human 
lfs. a 


e LJ 

Third, when theology among the rudest tribes is mostly gon- 
fined to consideration of ghosts, demons, and th 
intercourse with these to little meulcatién of m action, 
It is when ideas of the great deities become predominant, when 
men’s minds are turned to the beneficent action of the smn, or 
heaven, or earth, dè toa Supreme Deity yet above these, that it 
is conceived that the order of nature includes moral order of 
human conduct, Then, as in the religion of ancient China, the 
universe and its Supreme Deity are regarded as furnishing tle 
model and anthority regulating man’s achons towards his kindred 
and his subjects, Thus appears, not in the beginning, but in the 
middle of the development of religious ideas among mankind, 


the leading principle of a moral government of the world and its |, 


inhabitants, 

In these three ways it appears from the evidence af ethnology 
tiat thie tast transition was mada Ero tho earlier unethical to 
the later ethical systemg of religion, Its course, so different from 
that tmagmed by the older speculative theologians, has to be 
ascertained examination of the actual stages through which 
the religions of the world have passed. The very attempt to 
make this investigation on a basis of facts is, however, a novelty. 











© SCIENTIFIC SERIALS 


THE Monthly Microscopical Journal commences with an article, 
illustrated with a plate, “On Organic Bodies in Fire Opal,” by 
Mr. EL J. Slack, in which the anthor, from the appearances 
which he finds and describes, rezaea an opinion, thongi not 
A ea a ae e a L r 
b ce extrem 
"GW. oyston Pigott continues his researches on the heh- 
power defmition of i and re-affirms that the 
generally recelved ption of the Podura scale is erroneous, on 
account of the employment of spherically over-corrected objec- 
tives —Mre Wenham criticises Dr. Pigott’s paper in the preced- 
ing number of the Journal, remarking truly thet the patience of 
ists must eventually become exhausted by the repe- 
tition of the same theme. He then shows that Dr. Pigott claims, 
without foundation, discoveries with regard to the improvement 
of object-glasses and the “‘colour test.” —Dr. Maddox, On the 
apparent rffation of nerve to connectivettisme corpuscles, 
&c., in the Frog-Tadpole’s Tall, describes, in connection with 
the observations ‘of Kahne, and Moseley, cases in 
which nerve-fibres seem to lose themseclres in connective tissue 
cles. His results are not very decided, and hardly tend to 


the question.—-Mr. Edwin Smith describes a new sub- 
stage for he and certain appliances for, Humina- 
tion.—The pa before the Royal Socloty, by Messrs. 
Pode and , is given in full. Their i are 


divided into eight series, m which infusions of hay and turnip, 
mixed or unmixed, with cheese finely divided or in lumps, are 
boiled and some of them sealed. When the cheese was y com- 
moun Bact did not appear; when in lumps, they were 
yian Tna bo turnip infosion, placed in a retort 
of which the end was left open, there was no cloud developed 
after many weeks, which is quite contrary to the observations of 
Dr. Bastan (NatuRm@, Feb. 6, p. 275.) 
Tu ical Magasins contains Prof. T. Sterry Hunt's article 
from the ian Naturalist, on. the history of the names 
ohran ins eee ae ee mto 
three parts: 1 The history of and Upper Cambrian in 
Great Britain from 1831 to 1854. 2, That 
ancient rocks in Scandinavia, Bohemia, and Great Britain up to 
the time, 3. The history of the Lower Palieorolc rocks 
in North America.---Mr. E. Hardman describes and gives ana- 
l on ien neroni ag Drowa Hamadi Gd nce” Rall 
boniferous Limestono Beds near Co. Tyrone, 
The ore contains as much as 52° cent. of iron, on the 
average, and no sulphur.—Mr. J. C. Mansel-P has a brief 
logy of Dorsetshire, which is an interesting 


Quaternary 
county.—Mr. Joshua Wilson, in endeavouring to arrive at the 
tame when the Gulf Stream reached the Bntsh Coast and so 
dispersed the then abundant glaciers, ingeniously shows that a 





raised beach, i Arctic shells, mentioned by Gellde in | 
his “Scenery of Sco ” must have been produced before that 
event,, otherwise 1: would have been removed by the offshore 
under-current which always accompanies an onshore mnd, Dr. 
Winkler’s description of Pteredactylus micronyx in the Joyler 
Museum, from the Lithographic Stone of Hichstatt, in Bavaria. 
The Peo a ee complete -There oe 
the oot are 
es Te e hs cad ant ka aot with no 
metatersus, on the fourth (Stummel).—In a letter to 


Mr. T. W. , after comparing iha aew ee of writing 
ographt formulse Mona salted | 
is ndt so advan as that of Wh modified by 


tageous . 
Prof. W. FL Miller; it is therefore doubtfal whether its partial 
acceptance will not place a further obstacle in the student's 
path. 
THE numbers of the Femrnal of Botany for A Septem- 
ber, and October, fully maintain the character or tis cane 
In addition to the short notes and queries in each number, which 


often contain points of interest to the tic or physio- 
logical botanist, the following articles ma meätoned as of 
value :—Dr. Alfred Nathorst, of Geological Survey 


of Sweden, contributes a peper on the Distribution of Arctic 
plants durmg the Post-Glacial Epoch, which he considers to 
ee eee irom the Eorert-bed down to 
the er-clay.— Prol. Church gives an analyms of the giant 
paf bal, Lea arr. Kitas which he finds to contain, when 
ed, as much as 66°78 per cent. of albuminolds, and the ash 
3 per cent. of phosphorus pentomde.—Mr. J. G. Baker 
escribes a very ing new genus of ferns, Di of the 
tribe Astlewiew, from the Solomon Islands.—From the same 
botanist we have a valuable synopsis of the East Indian species 
of Dracena and Cerdytine,—Mr. $ Ball tommences a descrip- 
tion of some of the new sub-species, and varieties of 
plants collected by Dr. Hooker and himself in Morocco in 1871; 
the flora belongs essentially to the Mediterranean Pe, and the 
number of novelties is not comparatively —Mr. rs 
gires eee annual Review of the Contributions to 
ossi! Botany published in Britain in 1872, com 23 dis- 
tuet or abstracts —In these numbers we are Fe parts 
vi. and wi. ofthe Rev. E. O’Meara’s Recent Researches in the 
Diatomaces. 


-_ -: 
THE second part of vol, xxix. of the Transactions of the 
Linnaan Society, jast Spabhshed, is occupied bya continuation 


J 

of Colonel Grant and Prof. Oliver’s “Botany of the Speke and 
Grant tion.” The number of new jies described in 
this pert i ares end it iş illustrated earthed full- 
4to plates, expense of which 1s cently borne by 
CoL Grant. 
Der Ne 

year 


Aer, Angust:—-The eruption of Vesuvius last 
much scientific observation, and we have in the 
Aas sek an abstract Of a valuable paper M. Heim on 
the nature and formation of lava, of e es two 
kinds? ee lava and ‘‘cake lava (Sckollen and Fladen), 
differing, hę found, not in chemical constitution, but merely in . 
vapour-contents, In wie physical divisim: wè ma note M. 

ledemann’s txperiments in measuring the polaris- 
See eee oan ea ar 
angles of incidence? and different parts of the eteoro- 
logy is represented by M. Dufoufs elisa eho pad 
Section of olar bea ae the Lake of Genera; and an inter- 

ae 
o 


paper entitled lar Lights and Earth Lights.” There 
fra E tan of. r code ct i the abso- 


h atmosphere, tho distance between known. 
value his formula gives is 61350°. botanical 
subjects treated are, autumn col of leaves formation 


of vegetable acids, summer dryness of our trees and shrubs, and 

of radiant heat leaves. Some physiological 

by M. Rosenthal, on the thme-relations of reflex 

phenomena, are described ; and there is a variety of other 

matter, much of which has already been noticed in these 
columns, 


Annalen der Chemis und Pharmacie, Band. clxviil Heft. 1, July 
16.—The number opens with four papers by Prof, Ad. Canon 

ylen, on di-iodhydrin, on the action of ammonia on dichlo- 
irdan tod ot the otenetalied ef dichlosiyaci The of 
these contains a long and exhansttre account of the body in ques- 


“ 
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. tlondnd ofits compounds, Thé formula of xxophenylen is 

By the action of ammoniaon it a body having the formula aN 
is'produced.—On ditodh by the e ‘author. bod 
Has the formula C,H,I, Gh tis a of anmone ca ah 
>. chlorhydrin, by the same. The pesalt of the is the pro- 
duction of a body of the formula HN, C hOr 
— Preparation of di the same,’ The method ‘con: 
sists in acting on with chloride ps by D. Hendeleel 
tion of the periodic w to the cermum group, by D y 

-Or the preparation of ethylen and its bromide, by E.. Er 
eyer and H- Berite. On the atribi of nascent h 

oll of, bitter pares Hugo Aménn/—On' the bromised | 
benzol sulpho ‘acids, by'A. Woelx. The “author Has 
cibrombenxol sulph and an accomit of rty salts and 
‘of ite ‘reaction with-fused hydrate. —An inyèstigatloń of 


compound of ,the-Naphthalin group, -by PP. ern eR 
the action of-a mineral sulphur water on cast-iron;-by-Dr, E. 
_ Ptiwo uk. The author found an iron water-pipe, h which 


this water passed converted as its inner. side a mir- 
ture, Qf sulphide of irog, h; oxide of iron and fies sulphur. 
-The centre stratum was also altered, i only 79d per 


—Determination of boiling points at the normal 
Dr. H. Bunte.—Pre «of trimethyl-carhinol, 
by Linnemann’ method, by A. Ba tlerow, - | aE 
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a SOCIETIES AND ACADEMIES 
ee M oe _ London . -° 


ao Microscopical Bociety. —The: opening of 
pe ee | eu eee 1, C. Broo 


cS ent, in the-chatr.——The secretary 
or despa of an organis found a pond of fea 
Pacino New orest, near Lyndhurst, which it was proposed 
to nimo Prendo-amaðs violacea. - The appearance of the 
* organism was minutely described and and the results of a 
series of continuous observations upon a diy m acum 
of Norwich, 


i acmg Daw spone o Ditoms, was taken as read, and 
TE tho meeting was called by the president to one 


. Academy of Natural Sciences, Aprt 3.1 Conchological 
Section,—Dr. W.- S. W.:Ruschenberger, in *the chair.—Dr. 


F. A, Hassler the fi parandum or spei 
ments by W a a ES AE life 
in Litorina 145 in sane wee col 
lected by Mr. Fe et De ago, Serta nber 1870, iai 

a basket in his office. A fow (Gye or six) were moistened 
three then each month until May 1871, when all were 


September, of the 100 which had been moistened during May, 
J July, and August, 89 were alive. The 118 hving arles were 
all placed together Feb, 18, 1872, the lot was again moistened 

about 60 revived at once, and after several homs-all but 24 
were’ or had been crawling. ‘These 24 were rejected. March 
30, 1872: of the remaining renaining %4; tai poro monten por Meie 
alıyo ;athese nino were aside with a few which had given 
evidence of life since the last Speen E Feb. 18.- Septe; 18, 











‘ays ull aston ek teas ig 





; they were ‘also all altve 


to be dead, and, 


On F ae ara two found 
were soparated from’ Bm : AD moistened, and 
though exped feats day ots wich we one 


+e 
Paris r 


Academy of Sciencea, Sept 29.—M. ang. 
—The following so were read :—Notes oñ the yellow elastic 
M 
E. 


timue, and 


to crawl; this. 
wn fo be dead, 


jectlons ‘of five each of carbalic “acid solution (2} per 
cent). These are to be largely increased in severe'stages 
of the disease, of the Phylloxera ix of galls 
with those of hy M. Max. Cornu.—On the size ‘and van- 
ation of the sun’s diameter, by S. Respighl Tho author, in his 


eee digest Seng is observations on the same subject. — 
or the teipirat Apperetis after M openibg of Ris 


On the action 








thir infanee oE Piet duce ik tga oltre in relation ’ 
demic orm`o disease in a-barrack at St. Etienne, 
2 e 
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DALBERTIS’ EXCURSION INTO THE IR- 
TERIOR OF NEW GUINEA 


Na preceding number of NATURE (vol. viii, p. 305) 
some accotht has been given of the new Paradise- 
birds and other novelties recently discovered by Signor 
Luigi Maria D’Albertis in the interior of New Guinea. 
Signor D’Albertis, who is now in New South Wales, has 
lately published in the Sydney Herald an account of his 
month’s excursion into the interior of that zerra incognita, 
from which the following particulars are taken :-— 

D'Albertis started from Andai, a small village about 
ten miles from Havre Dorey, where, along with his coim- 
panion Dr, Beccar#he had been resident with a Dutch 
missionary. , By the aid of presents te the Corono, or 
headman of Andai, and promises of further payment on 
arriving at his destination, he succeeded in obtaining the 
services of six natives to carry his baggage and provisions 
to Atam, a populous village in Mount Axfak, where there 
was a Corono with whom heehad already made acquaint- 
ance, 

An early hour on September 4, 1872, was fixed for the 
travellers departure, Dr. Beccari, the botanist, proposing 
to remain at Anda: during the absence of his companion. 
After crossing a small creek in a ĉanoe, the forest was 
entered. Besides six natives, D’Albertis was accom- 
panied by a Malay interpreter and the wife of one of the 
natives, making eight persons in all. After a short walk 
over level ground a steep hill was reached, and crossed by 
a narrow pathway, fatiguing and difficult. The forest 
around was mountamous and gloomy, the silence being 
relieved only by the deep cooing of pigeons and the hoarse 
voice of a Mack Megapode (probably Megapodius jreyct- 
nei) Ont of the latter served as dinner for the day. 
After arriving at the summit of the hill an hour's walk 
across a level forest-country succeeded, whence a descent 
was made to a stream of water, deliciously clear and 
fresh, Æter this, hills were again ascended, pradually 
increasing in heigh® and the road became more and more 
difficult. Here the Lesser Bird of Paradise (Paraaisea 
papuana) was met with, and the large Crowned Pigeons 
(Goura coronata) were very numerous. At 4 PM. a 
height of 1,500 feet above the sea, which was seen to 
the east, not very far distant, had been attained, and after 
a short descent extensive at this time 
nearly dry, was reached. Here natives wen first encoun- 
tered ; a tribe of men, women, and children accompanied 
by dogs and pigs, emerged from behind the large gones 
of the water-course. The men were armed with bows and 
arrows and the garaug, a large knife, narrowed near the 
handle and widened towards the extremity. Some of the 
men approached and were friendly and inquisitive, whilst 
others kept at a distance, and formed small picturesque 
groups about the rocks of the watercourse. The women 
were very timid, and also kept apart in groups along with 
the children. Upon inquiries through the interpreter, it 
appeared that these Papuans were returning from an ex- 
pedition to the sea-side to procure salt After taking 
leave of some of the natives, who were going in another 
direction, D’Albertis accompanied the others to their 
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house, which was situated about 500 feet above the tor-~ 
rent.» Here the forest was of the same gloomy character, 
but relieved by occasional clearings. At sunset a magni- 
ficent view over the harbour of Dorey and the island of 
Mansinam was obtained, and the birds raised their voices 
in chorus to salute the passing day. The house in which 
the night was pased contained four families. It was 
built on trunks of trees and entered by a long ladder. 
The strange? was well received, and presented with sugar 
canes, in return for which heigave his hosts tobacco. 

The following day (Sept. 5), after some little difficulty, 
‘a start wa#made about 8 a.m., the chief of the house and 
some women accompanying the party. After descending 
to the watercourge passed on the previous day, the 
ascent of Mount Putat was recommenced, under the 
shade of large and umbrageous trees. At noon, the 
summut and village of Putat were reached, whence a fine 
view of the coast of Dorey and island of Mansinam were 
obtamned, To the south-yrest rose some high mountains 
covered with dense vegetation. After an interval of re- 
pose, our traveller was anxious to depart, but was 
answered by the natives, that they had already arrived at 
Atam, and that they were not Ẹoing any farther. It was 
not without much difficulty, and Signor D’Albertis show- 
ing them by his pocket barometer, that they had not 
arrived at the requisite elevation of the place in question, 
that it was ultimately arranged that a fresh start should 
be made on the following morning. 

The next day, accordingly, the party quitted the village 
of Putat, escorted by about 20 additional men, women, 
and children, and after descending to about 700 or 800 
feet above the sea-level, commenced to re-ascend up the 
bed of another watercourse. About noon, a sotil sfam 
of fresh water afforded an opportunity fos refreshment, 
and at evening, after a further ascent, night-quarters were 
discovered in some unmbabited huts. On continuing 
the journey next day the pdfty still ascended, until the 
summit of the mountain at an elevation of 3,600 feet was 
obtained. Here a halt was made in some huts similar to 
those used for the previous night, and Atam was visible 
to the west on the farther side of a deep valley. At this 
spot the Superb Bird of Paradise (LopAoriua aira) was 
first seen, but examples were not obtaiped. To the south 
of the halting- place lọfty mountains arose, considered to 
be 9,300 feet fn height : to the east the view was impeded 
by thick forests ọf noble trees. 

On continuing the journey a Steep and difficult descent 
of about goo ft. wis made to the bed of a large river, con- 
taining more water than other streams previously passed, 
and said by the natives to flow into the Bay of Geelvink, 
After following up this river-bed for two or three miles, a 
rough track led away to Atam, the first houses of which 
were reached about 3 P.M. Here Signor D'Albertis deter- 
mined to stop, being much exhausted by the journey, the 
latter part of which had been rendered fatiguing by the 
slipperiness of the paths caused by heavy rain. Next day 
Messages were sent for the Corono or headman of Atam, 
who was resident higher op the mountam. D'Albertis 
was anxious to proceed farther himself, but his guides 
refused, stating that they had accomplished their agree- 
ment to bring him to Atam, and of this our traveller was 
satisfied, finding himself now at an elevation of 3,500 ft. 
aboye the sea-level. 
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`a ‘Whilst waiting for the Corono, D’Albertis rambled 


about in the vicinity of his habitation, and found a fine 
young male of the Six-shafted Bird of Paradise (Parotia 
sexpennis), which had never been previously obtained 


except through native agency, and in imperfect con-. 


dition. Other examples of both sexes-were subse- 


quently obtained, the adult male being always found 
alone in the thickest parts of the forest, whilst the 


female and young birds.are usually met with at a lower 
. elevation.” Respecting this Paradise bird D’Albertia 
states that it is very, noisy and feeds.upon various kinds 
of fruit, more éspetially on a kihd of fig which is very 
plentiful upon the mountain ranges. To clean its rich 
plumage, it scrapes a round place clear of- grass and 
leaves, where the ground is dry, and rolls itself in the 
~ dust like a gallinaceous bird, at the same time elevating 
and depressing its plumage, and alsq-raising.grid lowering 
the six remarkable plumes on its head, from, which 
it derives its specific name. On the’ following day 


(Sept. 9), D'Albertis was fortunate enough “to obtain, 


adult specimens of the Six-shafted Paradise Bird 
just described, and also of the Superb Paradise: 
. Bird which he had o ont “his way Gp. the 
\ mountain, The latter is found °on the .! . mom- 
‘tains, and “feeds upon similar; fruits; it flies about 
from “branch” to dranch~, among the trees of ethe 
forest, uttering a cry of *:; ed, ni-ed,” and from ‘this 
.pecuhar note ig named ‘by. c natives, “Niedda,” while 
~ the Six-shafted P ` Bird is called “Coron-2” After 
skinning his Paradise ‘Birds, Signor D’Adbertis roasted 
„their flesh for his dingier, and fourtd it-of an excellent 
* flavour; his meal, however, was interrupted by the arrival 
- of the Corono and bis suite. Hearing a noise®at the door, 
he ffirne®hnd ‘saw a number of men armed to the teeth 
~ They entered,aand defiled before him in silence, laid down 
+ their arms, and themselves about the room. 
_ They were all adorned with necklaces and bracelets 
formed of shells, whilst quantities of flowers of bright 
and rich colours ornamented their hair, ears, and arms. 
After the men, followed* women’ and children, until the 
‘house was full; last of all came the Cotono himself, 
armed like the others, and lavishly adorned with flowers. 
- .He was followed by his spn and daughter, both albinos, 
with hair of a clear white colour, eyes blue, and skin very. 
white, Having entertained the Cgono with’a cup of 
cognac, Signor D'Albertis received a ‘presént ` of yams, 
maire, and oranges in return, and was informed that he 
was welcome to the cofntry. Nett day’ he received 
» numerous visits from natives, and yiade large additions 
to his roological collections. Finding the locality so 
rich, Signor D’Albertis determined to take an adjacent 
* house; for which a rent of 4 metres of blue calico-and 
four brass bracelets was demanded. On, September 11 


possession was taken of the new habitation, and the Italian, 


flag hoisted on the summit. The house was divided by 
some pieces of bark into two rooms, one of which served 
as a bedroom and a workshop, whilst the other was the 
‘reception-room, and also served as a kitchen. When the 
news spread abroad that a white man had arrived, the 


visits of the Papuans became very frequent. Most of 


them brought yams, maize, or tobacco, for which Venetian 
bead# were given in payment, On September 13 the 
guides who had. brought Signor D’Albertis from’ dai 


* 


interrupted. Neither women nor 


-provisions, he arranged with the Corono b 











left hgm to return *home, taking messages to his com- 
panion Betcari, to endeavour to send up a new-stock of ` 
provisions, which running very skort. =| 

Fgtablished in his new quarters, Signor D’Abbertis set 
tÉ workson his collections of birds and insects, and suc- 
ceeded in amassing a large number*®f interesting speci- 
mens. But his provisions quickly began to run short, 
leaving him only a small quantity of rRe fb subsist on . 
together with the flesh of the birds prepared fór his 
callections, Salt was not to be had, and powder and 
shot also began to fall, and endeavours to get a fresh 
supply of ammunition and provisions up from Andai did 
not sugceed. In consequence of a quarrel between the 
Arfaks’ and the people of Dorey, in which one of the- 
natives. was killed, hiv friendly intercourse began-to be 
children brought him 
insects, and soon afterwards they refuted to sell him yams 
and maire. Thee Corono informed him, through the in- 
terpreter, that they were expecting an attack at Atam, 
and intended to leave the village. This D’Albertis did 
not believe until they commenced destroying the planta- 
tions, when his position becoming critical from want of 
return to 
Andai at the end of the month =e 

On September 29, accordingly, D’Albertis left Atam at 
sunrise, accompanied by about forty persons, his health 
having been much improved by his sojourn in the moan- 
tain air. Returning by a shorter route, he avoided Putat, 
and on arriving, on October 1,-at Andei, found, to his 
regret, that Signor Beccari had gone on to the former _ 
village, so that if he had passed, through it he | could have 
obtained a fresh supply of provisions, `- 

During his month’s residence at Atam, ‘Signor D’Al- 
bertis obtained 122 specimens of birds, and a large cal- 
lection of insects, besides some mammals and: other 
specimens, The ealy part of these that have wet reached 
Europe is the series of birds, of which an account was- 
given in a previous number of NATURE (vol. viii 
p. 305). The mammals obtained are stated to embrace 
several species of Cwscws, one of which is believed to be 
new, two gr three species of Tree-kangaroo (Dendeolagus), 
a Pieropus, a Squirrel, and several species of Mice and’ 
Bats, The Insect collection is‘ rich-in Cetonza and 


-Melolontha. 


Soon after his months excursion to the Arfak 
mountains, Signor D’Albertis was compelled, by continued 
attacks of fever, to leave New Guinea and proceed -to 
Sydney, in the Italian frigate Valore Puano. Dr. 
Bennett informs me that his health is Sow re-established, 
and that he will probably return to Europe in a few 
months. : 

This interesting narrative serves to show us that the 
dangers and difficulties of penetrating into the interior of 
ee Guinea, though considerable, have been somewhat 

ver-rated. Though Signor D’Albertis has been the first 
i publish an account of his adventures in this country, 
I believe that the naturalist Rosenberg, in the emplby- 
ment of the Leyden Museum, had already made an 
expedition into nearly the same district.* Where, these 
two pioneers have found their way, othérs will doubtless 


* Several of the new dowxibod by Dr. Schlagel, fn his article on 
D'Albertis, calc Ce f eg hiiti neice a 
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quickly follow, and we may thus hope to acquire, before 
long, a complete knowledge of onegof the most won- 
derful floras and fatinas of the world’s gurface 
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THE MOTION OF PROJECTILES 


A Mathematical Treatise on the Motion of Projectiles, 
founded chiefly on the results of Experiments made 
with the author’s Chronograph. By Francis Bashforth, 
B.D., Professor of applied Mathematics to the advanced 
class of Royal Artillery Officers, Woolwich, and late 
Fellow of St. John’s College, Cambridge. (London: 
Asher and Co., 1873.) 


E are told in the Preface to this work that “the 
consideratio®of the motion of a projectile naturally 
divides itself into three parts—first, itẹ motion in the 
bore of the pun ; second, its motion through the air; and 
third, its motion during its penetration into a solid sub- 
stance.” The author directs his attention chiefly to the 
second of these parts. Galileo was the frst person who 
determined with anything like accuracy the motion of a 
solid body moving through space under the action of 
gravity. ‘Treating the vertical and horizontal motions as 
perfectly independent (which of cougse is in accordance 
with Newton's laws of motion), he showed that a particle 
moved in a parabola. In this “theoretical investiga- 
tion gravity is supposed to be constant, and to act in 
parallel directions, while the effect of the resistance of 
the air ig totally disregarded. The parabolic motion is 
approximately true for bodies whose velocities are small, 
but the greater the velocity of a projectile, the more does 
its path deviate from a parabola, and, in the present days 
of large guns and heavy charges, we can at once see the 
importance of solving with the greatestepossible accuracy 
the problem of the motion of a projectile through the aur, 
considering the air as a resisting medium materially 
affecting the motion of the shot. Newton solved the 
problem of the motion of a body through a medium 
whose r&sistance varies as the first power of the velocity, 
and John BernoullPextended it to the case of resistance 
varying as any power of the velocity. 

Experiments, however, show that the resistance cannot 
be regarded as varying as any single power of the velocity, 
though, within ceitain limits, the third power gives pretty 
accurate results. 

Mr. Bashforth has applied himself to the task of 
throwing Bernoullfs solution into a practical shape, so 
that by means of copious tables, of which his book con- 
tains more than 100 pages, such problems as the follpwing 
may be solved :—“ The 16-pounder muzile-loading gun 
fires an ogival-headed shot 16 lb, in weight, and 3°54 
inches in diameter, If the angle of projection be 2°, and 
the initial velocity 1,358 feet per second, find the trajec- 
tory and time of flight” “A Rodman shot weighing 
452 lb, is fired with an initial velocity of 1,400 feet per 
second, at a target 500 yards off, find the striking 
velocity.” 

Experiments were made by Robins and Rumford last 
century to ascertain the pressure of fired gunpowder 
and several persons have attacked the problem during 
the present century. General Mayevski attempted to 
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solve the problem by firing shot, into the baci: of which a 
rod screwed, the rod running through an aperture 
in the breech of the gun, and carrying a knife edge 
which cut two thin-wires at a given distance, the interval 
of time between the two breakages being measured as 
accurately as ‘possible. Captain Rodman made use of 
the following arrangement :—A gun was mounted in a 
gun-pendulum, and a revolving cylinder was placed with 
its axis paralel to that of the gun. When the gun was 
fired, a tracing point on the gun drew a curve on the re- 
volving cylinder, the shape of which curve determined 
the whole notion of the gun’s recoil, Mr. Bashforth 
suggested that much greater exactness would be procured 
if the tracing-point were connected with the projectle. 
He managed to do this to some extent by firing a shot 
through a dumber of equi-distant vertical screens, made 
of very thin. metal wires. By an ingenious arrangement, 
the time of the shot breaking a wire in each scieen was 
registered by means of an electric current on a revolving 
cylinder, special care b@ing taken that all the registra- 
tions should be made under the same circumstances, so 
as to eliminate what we might call the personal error on 
the different registratiqns. This gave the times of transit 
of the shot over the successive intervals between the 
screens : from them, the velocities at the different screens 
can®be calculated with great exacthess, and also the 
resistance of the air on the shot, Mr. Bashforth has 
made great numbers of experiments with shots of different 
shapes and sizes, fired with diferent charges of powder, 
and from thenfhas with great labour calculated the tables 
above referred to, which are sufficient for the solution of 
the probl we have given above as examples of what 
Mr, Bashforth has been able to accomplish. œ + 

The workis one which is too mathematical to do full 
justice to in our cdlumns, but we have no” hesitation in 
recommending it to such artillerists as are not unac- 
quainted with mathematical qnalysis. 











OUR BOOK SHELF 

Half-hours wath the Microscope. By E. Lankester, M.D. 
(Hardwicke.) 

TEIS excellent and well-known little work would scarcely 

requfre to have special attentién now diawn to it, if it 

were not that fhe present edition contains an additiona] 

chapter, which adds much to its value as a text-book fo 


amateurs. Until now the subject of polarised light ha, 
been omitted, and as the many beautiful and iie re 
sults which can 7 


obtained by dts employment are among 
the most important and attractive in he whole field of 
microscopy, any work on the subject in which it is omitted 
must be necessarily incomplete, The author, evidently 
feeling this, has added a “Half-hour with Polansed 
Light,” which he has entrusted to the hand of Mr. F. 
Kitton, who, ın the short space allowed him, has explained 
the theory of this rather intricate subject In a clear and 
popular manner, and has described some of the most 
striking of the phenomena exemplified by it, such as the 
appearance of the slides of iodo-sulphate of quinine, as- 
paragine and sulphate of copper in gelatin, together with 
the methods for arriving at them. e addition of this 
chapter has made this work as complete as it is useful to 
the commencing microscopist. 

Proceedings of the Belfast Natural History and Phtloso- 

phical Society. (Belfast, 1873.) 
WE welcome with pleasure the first number of the Belfast 
Society's Proceedings, which includes a number of papers 
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“read during the session 1871-2, some of which are already 
- known to our readers, We need only name the Beyeipel 
pa There is, first, the Presidential Address 871, 
On Motive Power; ” delivered by Mr. J. J. Murphy, who 
has also a short pa on “The Bernina Lakes;” then 
comes Prof. James Thomson’s admirable paper, d Specu- 
Jahons on the Continuity of the Fluid State of Matter, 
and on Transitions between the Gaseors, the Liquid, aad 
the Solid States.” This is followed by two short papers, 
one by Dr. J. D. Everett on “ The Reduction of Observa- 
tions of Wet and Dry Bulb Thermometers,” and another 
on “ Recent Changes of Coast-level at Ballyholme Bay, 
Co. Down,” by Mr. Robert Young, C.E., who has also an 
excellent paper on on “The Duty of Preserving National 
Monuments.” Mr. Joho hodeien contributes a paper 
on “The Geol nA Formation of County Down, 
Rev. Dr. Macloskie a long paper on “ The Silicified Wood 
of Lough Neagh ;” and there are also one or two papers 
of antiquarian and social mterest. Appended i$ an in- 
teresting obituary notice by the secretary, Mr. Taylor, 
of the ate Mr. Robert Patterson, F.R. S., one of the 
founders of the Society, and who, amid the cares atten- 
dant on the carrying on of a lage commercial establish- 
ment, managed to find time to prosecute .to very good 
purpose the study of natural history, and even to write 
admirable zoological text-books, and take an active 
in the promotion of science and of social ethers 
first number is edited by Mr. Murphy and H. Barden, 
and we hope the Society will produce PR enough to 
bring out an equally good number every year. ° 











LETTERS TO THE EDITOR 


[The Editor dees not hold hi: responsible for opinions expresied 
by Ais corrapendents, No notice is taken of anonymous 
communications. | $ 

bad = 


Dr. Huizinga's Experiments 
In a letter published in last week’s NATURE, in which Dr. 
Bastian comments on a short paper read by me at Bradford on 


ceitain experunents of Dr. H he challenges mo to deal 
mirins” main roposition,” aringa, he challenger me to de 


geminal par foida fodependently of lmug reproductive or 


cy alka ieee 
hee dene to by cbowine Cat in 


joct of my Kamiano, T 
the case of Hyizings za 
Be ee nie) E n the 

bore 


a tem somewhat a 
gto cn aa allow me to decline to enjer on 
estion, and beliove that in doing so I am not 
Le Sie er to te difficulties of the subject, or so the value 


and importance of his own experimentalein ons, 
Oct. 13 J. BURDON SANDERSON 





« 
Experiments on the Bevelopment of Bacteria in 
Organic Infusions * 


THE dence in journal on this subject (relating 
chiefly to the statements of Dr. Bastian) m which I took a part 


some sıx or seven months slnce—rendera it necemary, in justice 

to myself, and Tinay ada a in justice to the memory of m jend, 

Dr. Pode, whose prevented me from con 

dales al peenis on the SE GF Botanic comm tn 

the spring—to give some account in your columns of 

ments carned ont by us, which demonstrate that Dr, ", 

assertions as to infusions of turnip and ceso are devold 

of foundation m fact. The in which our results aro 

fn detall was sent in to the R Royal Society at the end of last 

March and printed in May (Proceedings, No, 145). Since you 

menot able to afford space for the reproduction of that pa paper 

in fall, I must to refer readers, for 

publication of the Royal Society. Here I may be 

skeich, briefly the results and their ae ae on Dr. Bastlan’s 
gentleman’s 


statements ae hk Sa, from thet 
‘Beginnings of Life” (vol L p. 429) ‘Induced us to make 
e 





sooo 
ty ximilar to those mentioned in it, with the view of 


ing the correctn f hus conclusion as to matter of fact :— 
“On the agher the labours of many experimenters 
bave now placed it d all question ol dont or çavil that 


win Bacteria, Torula, and other low forms of life Will make 
their a ce and multiply within hopnetically-sealed flasks 
(con organic infusions) which had previously heated 
to 212" F., even for one or two hours This result is now so 
easily and. ‘surely obtanable, as to make itgcome within the 
domain of natural law.” And in a note is added, “ “an a very 

number of trials I have never had a single failure when an 

on of turnip has been employed; and from what I have 
more recently seen of the effects prodaced by the addition of a 
very minute fragment of cheese to.such an infusion (see 
Appendix C, pp. xxxiv.-xxxvin), I fally believe that m 999 cases 
oni of 1,000, 1f not in every case, a positive result could be 


oP The extract which follows is from a paper by Dr. Bastian in 
Narugx, vol.vil, p. 275, and is perhaps more remarkable than the 
preceding, because It u of later date and es to a simple infu- 
sion of turnrp. 

“ Taking such aA wad, TE EE die aot P E 
infusion of a we may place it after ebullition in a super- 
heated flask, the assurance that it contains no livmg organ- 
wms. Having ascertained also, by our previous ents 
with the oiled salino fluids, that there is no danger of infection 
by Bacteria from the atmosphere, we may leave the rather narrow 
mouth of the flask open, as we did he 
when this is done, the previously clear turnip- 
becomes turbid m one or two days (the temperature being about 
70° F.), owing to the presence of myriads bf Batera.” The 
italica are my own. 

Dr. Pode and I give in our pa e o aeaio 53 pai 
ments, of which 11 were made wi infusion, the rest with 
turnip- or turnrp-and-chéese infusion. By had some trouble at 
first m ascertaining some of the conditions under which Dr. 
Bastian experimented—-since he does not state them in his book 
In the first place we ascertained thiough these columns the specific 
gravity of Br. Bastlan’s turnip-infusiop, We made a number of 
experuments after obtaining that information, which are recorded 
in our paper, and which invariabl ere re refalis ee 
obtained by Dr. Bastian. At c Beginning of this yar re 
ascertained through Dr. Sanderson, in the columns of NATURE; 
that Dr. Bastian made use of two-ounce retorts; and that par 


ticles of cheess to the naked eye were reeecigta bis cafe 
sions at the time a iling. Dr. Sanderson stated that Dr. 
Bastian attached rtance to the peeling of the turnips used. 


With this addinonai informahon we made further experiments, 
which tend to explain the failure of Dr. Bastian to keep his in- 
fusions free from Bacterlan contamination. 
There are four pots which require attention in these experi- 
ments, and which were attended to in our series, but we ‘must 
Wero not attended toba Dr. Bastien. 
the first place the infusions were examined by the micto- 
scope at the time of sealing the tubes, as well as mbaequgatly. 
What we sought to determine was whether a change had occurred 
in the infusion. Spherical and other particles bemdes dead Bac- 
tena occur in -boiled infusions, which lead to erro- 
when seen subsequently, their previous ' 
existence had not been ascertained. 
yeginches in length and 


e, from 


Dr. Bastian used, that a boiling 
er cree iar erg gr shape, 
a development of Bacterin owing to the 
‘‘spluttering,” and the large mass to be 


Arig; fs this wan OGG ok Gouee = es i ah 
doubt the efficiency las proved the results) of the bolimg for 
five minntes in one of our tubes, 
ensure thorough exposure of every pert of the tube and Me 
the boilmg temperature, we submerged many of our in 
boiling water for a quarter or a half an hour after their closure. 
This method we fimally adopted as the most certain to ensure 
the destruction of Bacterian separ aN RO paler A 
ieme pa Pit rabaeg uen ted by Dr. Burdon-Sanderson in 

aa aa tae clier in Naroa vol vil. P I4l, 
re ssl that, ‘‘to make assurance doubly sure,” Dr. 
Sanderson maisa temperature af the water In which his tubes 
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are submerged above 100C, by i the under 


very 
Dr. Bastian’s—this result was first obtained, though o re- 
torts similarly treated were barren. Accordingly we prepared 
twelve tubes exactly alike, with the exception that in six the 
cheese was added as an emulmon, fh the other six in the form of 
lum The tubes were closed, and submerged m boiling water 
for tive minutes. Of the “emulsion "-tubes, one burst m the 
boiling, the other five were barren ; of the “lumpy ”-tubes, four 
developed Bacteria, mgquantity, two remained barren. 

In the experiments reco in Naru rg ol vil. p. 144, by Dr, 
Sanderson, if is shown that even when “ltmps” are avoided, 
and the infusion heated by subm ce in boiling water, this 
may not prevent the develo t of eria when a large bulk of 
material is employed, But boiling for such a length of time as one 
hour, or heatmg to 101° C., always gave him a barren infasion. 
Dr. Sandergpn does not believe there isga definite relation 
between the precise temperatuye to which the infusion is 
and the destrucnhon of Bactenan contamination, but that the 
Jonger heating, or the hea to a Aigher degree, will increase 
the chance that Bacte.ia or thelr germs are destroyed. Further, 
Dr. Sanderson’s results $ those pf Dr. Pode and myself 
as to smple turnip infanon Waith this infumon I understand 
that he has not found the same lenggh or amount of heating 
necessary as with the turnip infusion to which a fragment of 
cheese has been added. 

And now, I wish very briefly to point out where Dr. Bastlan’s 
statements are affected by these results. Itis necessary that this 
should beclearly and simply put, because I find that many persons 
are under the impression that the investigation of the grounds of 
Dr. Bastan’s statements has shown that there was some solid 
foundation for them. ‘This is, however, 1n my opinion, not the 
case. Itis søt "beyond all question of doubt or cavil that liv- 
ing Bacteria, Torulm, and other low forms of life will make their 
apptaranc® and multiply within hermeticaMy-sealed flasks (con- 
tunmg organic infusions) which had been previously heated to 
212° F. even for one or two hours.” On the contrary, no organic 
nor inorganic infosion has been contrived by Dr. Bastian nor by 
anyone else which will develop Bacteria, still less Torule, after 

e for one hour (or even less) to 212° F. This is the con- 
clusion piven by the impartial examination of the sgbject, indi- 
cated in the ex ts above quoted. 

Moreover, statement im the second quotation from Dr. 
Bastian is abundantly contradicted by the experience of Dr. 
Sanderson, Dr. Pode, and myself Such a turnip-infuslon, 
placed as directed by Dr. Bastian, does noe invariably become 
tarbid in one or two days, owing to the presence of myninds of 
Bactern. We have often kept such infusions fiee from Bacteria 
for many days, and I preserved one in a retort with its beak in- 
clined downwards for more than six months, clear as crystal, but 
amply capable of s@staming the life of Bacteria, as was proved 
by its accidental contamination a week ago, 

It is my opinton that the oniy posttroe addition to canara 
which this ingury abon! the development of Bacteria in infu- 
sions has led tois, that when you have cheese-emulmon, of similar 
mateiinl present in an infumon, you must be a little more carefal 
about h it than when you have not, if you wish to destroy by 
the agency of heat the life of Bacteria or their gemi contained in 
the infusion. How ıt us that cheese-emalsion helps the Bacterian 
‘contamination to escape destrucuon we do not know. Possibly 
in the same way as the larger lumps do, But that matter 
1ewains for inquiry when more is ascertained as to the natural 
lustory of the Bactenea. Ithmk we may now feel fully setis- 
fied t “archebiosis” or “ablogenems” is not in any way 
rendered more probable than it was before by Dr. Bastian’s 
experiments with organicinfusions. Prof. Smith and Mr. Archer, 
of Dublo—eminent authorities in the study of the lower algee— 
have cnticised in detal and suggested explanations of some of 
the statements in the third pat of ‘The Beginnings of Life,” 
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viL, statements relating to the transformation of various speciey 
of organisms into others, They show (the reader may consult 
Profs Smith’s paper in the October number of the Quarterly 
Journal of Microscopical Science, 1873) that the amerted “facts” 
of transmutations are sof facts. It is abundantly demonstated 
thet the fundamental observations recorded by Dr. Bastian are 
gud that he has been mistaken. 
Exeter College, Oxford, Sept. 26 E. Ray LANKESTER 





z Variations of Organs 


My father finds’ that in his letter, published in your number 
for September 25, he did not give with suffictent clearness his 
h cal aaite n of how useless organs might diminish, 

ultimately disappear. I therefore now send you, with his 
approval, the followmg further explanation of his meaning. 

one were to dtaw a vertical line on a wall, and were to 
measure the heights of R anes ica same race 
ee ee ight of exch by driving in a pin, 
the pins would be densely clustered abont a cerlain Be t, and 
the density of their distribution would diminish above below. 
Quetelet experimentally verified that the denmty of the pins at 
any distance above the cenjye of the cluster was equal to that at 
a distance below ; he also found that the law of diminution 
of density on ing from the cluster was given by a certain 
mathematical expression, to which, however, [ need here make 
no further reference. A similar law obtains, with reference to 
the circumference of the chest ; dħd one may assume, with some 
confidence, that under normal conditions, the variation of any 
organ in the same species may be symmetrically grouped about 
a centre of t density, as above expéai 

In what follows I shall, for the sake of brevity, speak of the 
horns of cattle, but it will be understood that my father con- 
sideis a like argument as applicable to the variations of any 
organs of any species in cis weight, colour, capacity for 
performing a fumction, &c. 

Sup then thata race of cattle becomes exposed to un- 
favourable conditions, my father’s hypothesis ıs that, whilst the 
larger propogtion of the cattle have their horns developed in the 
same degree as though they had enjoyed favourable conditions, 
the remainder have their horns somewhat stunted. “Now, IF we 
had made a record of fhe length of horn ın the same species under 
favourable conditions, we should, as ın the case of the heights of 
men, have a cental cluster, with a symmetncal distribution of 
the pins above and below the cluster. According to the hypo- 
thesis, the effect of the poor ditions may be represented by 
the removal of a certam proportion of the pins, taken at hammi}, 
to places lower down, whilst the rest reman i4 salh guo By 
this process the central claster wilf be slightly displaced down- 
warda, since fs up v ele will be made slightly less dense, 
whilst its lower ates become denser; and faither, the 
density of distnbuton will dimmish more rapidly above than 
held% the new central cluster, * 

Now, ifhorns dre useful organs, the e with aborte: horns 
will be malar meag out by natural se on, and will leave 
fewer mfg; and after many gencrations of the new con- 
ditions, the symmetry of distnbution of the pins will be restored 
by the weedigg cut of some of those below the cluster, the cen- 
tral cluster itself ining undistirbed. 

If, on the othemhand, horns are useless organs, the cattle with 
stunted horns have as good a chance of leaving offspring (who will 
inherit their peculanty) as ther long-horned brothers. Thur, 
after many generations under the poor conditions, with continual 

of all the members, the symmetry of distnbution 
will be again restored, but it will have come about through the 
removal of aX? the pins downwards, and this will of 

course have shifted the central cluster, 

If, then, the poor conditions produce a continuous tendency to 
a stunting of the nature above described, there will be two ope- 
rations going on side by mde—the one ever destroying the sym- 
metry of distribution, and the other ever restoring it ugh the 
shifting of the cluster downwards. 

Thus, supposing the hypothesis to be supported by facts (and 
my father intends to put this to the test of experiment next 
summer), there is a tendency for useless organs to dimimsh and 
finally disappear, besides those ariing from disuse and the 
economy of nutrition, , 

n (GEORGE H, DARWIN 


Down, Beckenham, Oct, 4 
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Oxford Physical Science Fellowships ° 


I WRITE this letter that In future candidates for Qxford 
Fellowships in Physical Science may be awme that outmdérs are 
. inehgible. 

In Jone last the Warden of Merton College informed me that 
the election to a Physics Fellowship would sev be limited to 
graduates of Oxford, and would altogether depend on the result 
of the examination held at Merton on Oct,7. Candidates had 
no other information than was afforded by the notice in your 
columnas. 

Although I found that great difficulties were whrown in the 
way of outsiders in their not being allowed an opportunity of 
examining the physical apparatus which was to be used in the 
examination, and with which Oxford men are well acquainted, I 
read for the examination, not ha the slightest “doubt about 
my eligibility after receiving the Warden’s letter, 

It is now nearly four mouths-since I received the letter, and 
although the authorities must have been vemy well aware of the 
gave error which had been fallen into, I was not informed that 
a blunder had been commutted until the morning of the ex- 
amination. Itis now found by the Warden, on consulting. the 
1egistrar of the university, that only Oxford graduates can com- 
pete for these Fellowships. 

Oxford, Oct. 8 JOEN Perey 


Simple Method of Studying Wave Motion 


It is difficult for a student f> obtains clear idea of the morve- 
ment of the particles of a liquid or gas propagating a wave. To 
amast hım moea A oee davi aa lige they are ex- 
pensive and complicased, e following p the 

Inciple of the stroboscope, I have found extiemely oire 
Fake a piece of cardboard about 3 ft. long and 18 in. broad. 
Put this into theinn: drm ofa Maelo ing the card 

#0 


well against the interlor of the drati t it stands up form-` 
ing a cardboard er, With a lead pencil, mark where the 
innde fold of comes, and you haye the nght sre of the 


cardboard to form the cylinder. Divide now the l of the 
cardboard into 12 equal strips. On each strip paint dots repre- 


senting the wave you want to study, care that each wave 
is yy behind its predecessor. Lastly, cut out 12 
slita, about 8 in. by ẹ in, between en tation of the 
wuve ; restore the card to the drum of the acd then 


turning the cylinder and observing through the slits, the wave is 
seen, as the cylinder revolves, to advance with its characteristic 
motion, while by stopping out &Il but one of the particles repie- 
sented the exact character of its oscillation, whether carcular, 


elliptical, or linear, ts cl seen. 
Midland Institute, Bi 


C. J. Woopwarp 
- 8 + . 


The Glacial Period e 


Just one line in weply to Frank E, Nipher. Iehave read 
Yyndall’s Lectures on cat, anid that ee I addressed 
you on the subject of the Glacial Period. Plainly, it is against 
common sense to that an increased outpour of solar 
energy would di inish the wean tem 2 ofthe air at the 
earth’s surface to such an extent that at or near sea level 
should be found in Egypt, or even, I believe, in Central Hin- 
dustan, as was the case m the Glacial Period, AI I can say is, 
that if the sun then were a hotte: sun than the sm of our own 
age,-he must have blandered at his work. 

And tnow may I crave space for j another line on 
another subject? Could not our | societies be mduced 
to publish their mathematical contributions separately? I was 
compelled to take the whole of the first part of the 
Society s Transactions of 1867, for the sake of Clerk-Mi 's 
paper on Molecules. For this I paid a guinea—willingly, in- 
deed; but had the paper been published alone, I should robbie 
have had it fora much lower figure. Then there are Professor 
Stoker and Sir W. Thomson’s magnificent papers scattered up 
and down among the Transactions of the Royal and Cambridge 
Philosophical Socteties; if these were gnthered together and 
published apart, ıt would be a precious boon to persons like 
myself who are interested in physical mathematics, And pupils 
of the Ecole Invariantive no doubt, be as much ed 
by an easter access to the numerous contributions of 

e 


Cayleygo the Theory & Determinants. Is it impossible, or even 
i ient, to afford such facilities to students and amateurs ? 
Hampstead, N.W. @Oct 3 J. H. Rours 
@ 
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THE OWENS COLLEGE, MANCHESTER 


[Ts now upwards of twenty-two years since this col- 
lege was opened—for the foundatien of which in 
Manchester, John Owens, a merchant of that city, left 
100,000/,—-in a house that belonged to Mr. Cobden, in 
Qhay a was purc and presented to the 
trustees b . John Faulkner, the first chairman, The 
number of students during the first session was 64, which 
went on increasing year by year, until last session the 
day students numbered 327, and tbe evening students 
13. A few yeas ago it was felt that the onginal house 
d become much too small, and that a new building 
ought to be erected adequate to the increased needs of 
the College. Accosdingly, in 1866, & circular was pre- 
pared, setting fomth the disadvantages of the then insttu- 
tion, and propounding an extension scheme which should 
include the additions to the College of a school of Engi- 
neering, a Medical School, and the Natural History Mu- 
seum, which the Council of the Natmal History Society 
recommended should be deposited in Owens Kollege, “if 
it should appear that the seheme for enlargement was 
likely to be successfolly carried out within a reasonable 
period.” The trustees therefore appealed for funds which 
would enable them to lay the foundatons of an institution 
which would virtualy be the University of South Lan- 
cashire, and of the neighbouring parts of Cheshire and 
Yorkshire. 
In 1867 an Extension Committee was formed for raising 
a fund, which “it was desirable should not be less than 
100,000/,, and, if possible, 150,000/,” to carry into effect 
the proposed system of extension. 24,0004 wds almost 
immediately subscribed. The engineers of Manchester 
and neighbourhood subscribed 10,0004 to found and en- 
dow a chair of Engineering Science, and for the provision 
of an apparatus and a library. An application to the 
Government for t, though never absolutaly refused, 
was first temporarily shelved on the familiar plea that the 
subject was “under consideration,” and on a change of 
Government it was ultimately forgotten. The success of 
the College is therefore a monument of voluntary effort. 
After the present site had been pur the sum of 
12,000/, yas subscribed towards the new Medica? School. 
Princi Greenwood and Prof. Rogcoe subsequently 
visited Germany, and obtained valuable information as to 
the schools of science in that country ; and to the plans 
which the Professor of Chemistry especially brought home, 
the new College owes the ect arrangements in its 
scientific lecture-rooms, and the handsomely fitted-up 
laboratones for chemical and physiological science ; labo- 
ratories, we believe, which are not equalled by any in the 
kingdom, if, indeed, in Euro ° 
e foundation-stone of tis buildings just completed 
was laid by the Duke of Devonshire in September 1870, 
and i same nobleman occupied the chair at the 
iñg of the new building on the 7th instant, í 
As is well known, the “religious difficulty” has been 
entirely obviated, in the case of Owens College, by the 
will of the founder, which requires “that the students, 
professors, teachers, and other officers and persons con- 
nected with the said institution, shall not be required to 
make any declaration as to, or submit to any test whatso- 
ever of, their religious opinions,” and that nothing shall 
be introduced into the matter or mode of education or 
instruction, in reference to any ay Sle! or theological 
subject, which shall be reasonably offensive to the con- 
science of any student, or of his relations, guardians, or 
friends under whose immediate care he shall be” It is 
no doubt partly owing to this that the Manchester 
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College can boast a body of teachers not surpasseg in any 


reape Dy any waver in the kingdom. 
e college is rch in scholarships, fellowships, and 
prizes founded by Manchester men, and by means of 


these, and its admirable system of day and evtning 
classes, affords fgrilities to all classes of obfsining a 
literary and scientific education, both general and pro- 
fessional, of the highest and most advanced kind, In 
most resp&cts# indeed, it may be regarded as a model 
institution for the higher education. 

Of the many excellent addresses given on the occasjo 
we have only space for a few extracts from those of 
Principal Greenwood and Sir Benjamin Brodie. We 
shall take another opportunity of referring to the address 
of Prof. Roscoe at the opening of the Chemical School. 

Principal Greenwood said :—“I am addressing the 
assembled students of the new year; and it is because 
I feel that you are even more concerned in the 
inqury than are, my colleagues and myself that I 
ask you to consider some of the relations which subsist 
between ture and practical lifes not as matters 
of speculate interest, but as closely on the aims 
and the temper with which you should take up the studies 
of this place. This mquiry might take either of two 
directions, according as we consider the debt due from 
society tohe student, or the debt due feom the student to 
society. It is not possible altogether to separate these 
inquiries ; but it is of thé latter that I propose to speak 
more ially this sere not only because in address- 
ing students, as in addressing other it is more 
wholesome to speak of thei ob fons than of their 
claims, but also because in this and on this day, 
there ıs little need to urge the duties of society to the 
student. 

“.... For us the normal principles of education, in 
their whole range and Saal bearings, are of infinitely 
greater ‘weight than the special questions which fix atten- 
tion at the moment; but our thoughts are in danger of 
being drawn away from these deeper truths, and our 
springs of action of being in that degree weakened or 

erted. An illustration of this position may be seen 
in the history of the vigorous and sucaessful efforts which, 
within a few have been made in fayour of the claims 
of the sciences toa leading pan in the curmculum 
of study. Men of genius and of public spirit have insisted 
on them with unanswerable arguments; and I shall not 
be baa aie by those who happen to be cognizant of the 
part Which Owens College has taken in this matter with 
any inclination te call these clams in question. I wish, 
however, to point out that arguments are urged in their 
ela of very unequal force; and that while the able 
leaders of the crusade dwell most on the stronger among 
them, their followers are wont to recur too frequently to 
the weaker, and by raising them into undue prominence 
to run the risk of inducing—not the general public only, 
but what 1s in reality a more serious thing, of inducing 
you and us to held pernicious views as to what education 
is and what are the appropriate motives for it. Of these 
ae the weighttestis, I will venture to affirm, the most 
seldom heard. I mean the assertion that the d ex- 
perimental sciences have a characteristic discipline for the 
nund, This positionmayin this place be taken forgranted; 
and itconstitutes of i anargument at once unanswerable 
and sufficient, But when we hear the further argument 
that physical sciences should hold a prominent place in 
education because their promotion contributes to the ma- 
terial advancement of the country, or because to possess 
a knowledge of them will give the learner a greater com- 
mand of money and what money brings, we are then 
offered motives of a very different order. As collateral 
motives they have great value, I admit, for exaggeration 
on one side must not be met by exaggeration on the other, 
but a value subordinate to that of the former consi- 
deration. It is, of course, true that afl good education, 
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through whatever medium, tends to produce good and 
well-furnished citizens, and therefore promotes the genc- 
ral,4ncluding the material, well-being of a country; and 
all good sound education tends to make men manly and 
self-reliant, and so trains their faculties as to enable them, 
among other things, to win with ease their share of mate- 
nal good, It is true too, that in choosing the subjects of 
study regard shauld be paid,in due degree, to the des- 
tination of the future life. But when the secondary and 
by nature inferior aim takes the first rank, the fatal con- 
sequence fdllows that the higher good is not even sought 
in the second place. The greater may include the less, 
but not the less the er. 

“ Another instance of harm to the business of edu- 
cation from the passing controversies of the hour 
lies in the sudden reon of the system of 
competitive examinations, o discuss the merits of 
A e in itself is altogether beside my object. I wish 
to reter only to its oblique influence on teachers and 
pupus, or rather (for each of these schemes would admit 
of long discussion) of its influence on the temper of the 
student. Can anything be more deplorable~—1f it were 
not deplorable it woul be grotesque—than the change 
which this system threatens to biing about in the mutual 
relations of study and examination? By the old theory 
the business of education was—first, the disciplineof the 
intellect by means of the arts and sciences as instruments ; 
and, secondly, the storing of the mind with methodical 
knowledge gained in the process, Examinations were 
bug the han d of the teaching, glesigned to test and 
measure the results of study, and so to correct its methods ; 
and if honours and more substantial rewards were con- 
ferred on those who took the foremost places, this was 
partly to stimulate the flagging, and enable the more pro- 
Mising wits ® prolong their season of study, and partly 
that public or academical offices might be filled by the 
fittest occupants. . . . Now, however, men are almost 
tempted t» think that the public service exists for the 
sake of the sharp-witted or the industrious, agg no they 
for it. ‘La carnére ouverte aux talens, once the stirring 
motto of an indi t people, has becomê a carcumlocu- 
tory and more decorous version of the frank maxim of 
ancient Pistol 

‘ The®world’s mine oyster, 
Which I with sword will open.’ 

“.,. We are now prepared tqanswer the question which 
I wish to propose: What were the conditions under which 
for many centuries the theory of the higher education was 
this—that to all who sought it a common culture was 
previded in the first instancesand that from this, as from 
a three or four types of special or professional 

ini ranched off. And again, to-what influences 1s it ` 
due that uethe p t day many are found to advocate 
the abandonment of this principle in favour of a method 
by which, the tommon groundwork being reduced to the 
narrowest limits, the ial training is made to begin 
with the first yargof college life or even at a still earher 
date? One answer to this question (but not the only 
answer) I have already indicated, vız., that according to 
the older theory ‘a complete and generous education,’ in 
the words of Milton, was ‘that which fits a man to per- 
form justly, skilfully, and magnanimously all the offices, 
both private and public, of peace and war;’ whilst the 
-other theory holds that the ams and interests of the 
individual are to be chiefly kept in view. Now it is no 
doubt true that, as is sometimes urged, these rival theories 
may be so handled as in appearance to lead to the same 
result ; but in appearance only. It 1s true thatthe highest 
development of any community not only allows, but re- 
quires, that the best posmble should be made of each of 
its members ; and it 13 not less true, if less obvious, that 
an enlightened selfishness might discover that in the long 
run it can serve itself best by serving others. But ‘en- 
lightened selfishness’ has been a great many centuries 
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earning ae region as in others, how ‘to save by | 


osing itself? If then, as of course no one will seriously 


question, the older th be sound, it will not be sage to 
leave the course of study wholly to the caprice of indi- 
viduals. The experience or instinct of ic bodies 
has aimed at giving effect to this principle by requiring 
that students o academic honours, and to those 
diplomas which are the passports to the so-called learned 
professions, should pursue a course of studies uniform, or 
nearly uniform, up to a certain defined point. In our day, 
when university training is no lo sought only by those 
who seek to enter the great professions, and when, t6o, 
the narrow list of these uberal professions is from time to 
time receiving one and another sister, it is q principal 
academic problem to show that the old principles ought 
still to be insisted on in their essence, and yet that modi- 
fications must be made in detail, in order that they may 
be applied with safety. Itis when we have to meet the 
reluctance—the natural reluctance—of students of this 
new order to submit to the yoke of academic traditions 
that we are brought face to face with the rival claims of 
society and the individual, I say the rival claims ; but, 
in fact, they are not nvals, but gomplementary each of 
the other. I mean not only each has its rights, 
which must not be ignored, but that each is necessary to 
the perfect development of the other; that unless due 
play is given to the specia] gifts and aspirations of its 
members, society cannot reach its highest form ; and that, 
unless individual men remember that they exist for the 
sake of society, at least as much as for themselves, they too 
will fall short of thar proper standard, and will le&ve 
some of their noblest faculties wholly unused... . 

i“... The subject matter of the studies selected is, in fact, of 
less importance than the discipline imparted. This only is 
essential—that there should be such a seleation made as 
will (1) draw out and strengthen the several powers of the 
mind, and (2) afford a basis so broad that on it may after- 
wards be erected the structure of professional gudy when 
the is chosen. These conditions are met if the 
common n includes (1) letters, to cultivate the 
taste and judgment, to give a good style in speech or 
writing, and to place the student on the threshold of the 
best literature of home or foreign wth; (2) mathe- 
matics, to discipline the rea@woning faculty, to give the 
habit of concentrated thought, and to place in the student’s 
hand a weapon indispensable for the thorough mastery of 
the physical branches; afd (3) some branch of physical 
study, to develop the powers of observation dhd inductive 
reasoning, and to impart the method of this study, so 
that, should the student afterwards take up a profesgion 
based on some physical sciénce, as medicine, engineering, 
or manufacturing art, he may be able with faelity and 
pleasure to provide himself with the wchnical knowledge 
proper to his calling. It-might be added, too, in defence 
of the claims of this third prime element of culture, that 
it is singularly fitted to counteract the faults Alleged, not 
without reason, to be inherent in the other two. But I 
must not proceed further on this field.” I have placed the 
justification of the adoption of a common groundwork of 
culture for all students on two direct and, as I believe, 
sufficient pleas. But, over and above these direct uses, 
there are at least two others, which I can only indicate ; 
—(1) Grace and vigour are lent to social intercourse when 
men feel that they can trust tothe possession by all of a 
certain general culture—that a common atmosphere, so to 
say, ís shared by all, and that subtle cnucis delicate 
shades of thought, apt illustrations, will not fall flat on 
the ears of one half of those who listen. Those who are 
familiar with the social history of the first half of this 
century willagree with me that this element of social life 
was far more generally presens with cultivated men than 
itis now. Gy And, again, from the want of this common 
elementary men are without that ae fi eh with 
the pursuits of others which tends so pow y to soften 











the bi ess of controversy and even to make fruitful 
discas an possible.” , 

Sir Benjamin Bretlie’s speech is specially remarkable 
as giving th impfession which a long connection with 
ong @f the older Universities has e upon & distin- 

ished man, whose sympathies wo naturally be with 

em. We have only space for the folowing extract :— 

“The foundation of such universities as Oxford 
and Cambridge is lost in almost prehistoric time; 
and if I say that this is the foundation of an univer- 
sity, I say so from what appears to me to be a very good 
reson, for I believe that Owens College boasts all the 
essential constituents of an university; and I have no 
doubt that before long it will go forth into the world 
equipped as an university in every res I know that 
some take a very different view of universities 
from that which I do. Some consider that the university 
is merely a sort of better grammar-school, which differs 
from the ordinary grammar-school by having more and 
older students, and g somewhat wider"range of study, I 
don’t believe that any enlargement of the curriculum of a 
grammar-school will ever elevate it into anunivefsity. Some 
persons consider that an university is a body which grants 
degrees. I confess that the granting of d is an 
important and responsible function ; yet of all the func- 
tions of an univemity it appears to me the very deast. To 
claim that function as the distinguishing characteristic of 
an university is equivalent to saying that the man who 
puts a-stamp on a sovereign is the maker of the com. An 
universi ould not only be a teaching body, but from 
every point of view itshould represent, further, and pro- 
mote the interest of knowledge, not only by teaching, but 
by preserving knowledge through the foundation of libra- 
ries, museums, and collections, and by the labours of its 
agen in furthering and increasing knowledge. I 

y believe that that was the idea which was present to 
those who were concerned 1n the foundation of Owens 
Coll namely, that it is to be not merely a grammar- - 
school, but a great organ for furthering knowledge. . . . 

“Wehave heard many allusions to-day to the financial 
condition of Owens College, and I do not doubt that 
there are aay ose who, in considering this question, 
look perhaps, not say, with some degree of envy, 
but with a peculiar interest, upon the statistics relating to 
the pecuniary affairs of Oxford and Cambndge. These 
groat universities differ from Owens College as gplus 

iffers: from minus, These institutions—Oxford and 
ombi are in that happy position that theireChan- 
cellors of the Exchequer have po taxes ġo raise, and have 
only to consider the appropriate mode of distributing 
their budgets. But yet, y, any envy which might be 
raised from this consideration might be entirely removed 
by a more close intimacy and acquaintance with the sub- 
ject, for though undoubtedly money is a good thing, and 
money well used is better money itself, yet in many 
cases these endowments of universities have been so con- 
nected and linked with inappropriate ebjects, that they 
have really done more harm good. The question ot 
University Reform has been debated for about 30 
iene o end being gained as to how to distribute 
these révenues properly. These revenues are also inap- 
propriate and sometimes mischievous, doing great evil to 
the old universities in consequence of their application to 
objects which, though appropriate 300 or 400 years ago, 
are now useless, or worse. Unhappily these objects do 
not coincide with those which deserve attention at the 
present day, and the consequence is that a t amount 


of time and a large amount of en and talent have 
been wasted in removing evils which have grown up in 
connection with these endowments. I hope that this 


kind of work will never be necessary in connection with 
the University of Owens, and I think you may congratu- 
late yourselves that you have to begin de novo, and that 
you have only to adapt your arrangements to the purposes 
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you desire to be served. That is a much simpler thing to 
do than to tan ents to 
they were not intended to serve. An®ther t in which 
there a difficulties that the ol® ities have 
had to céntend with comes before us in regard to thoge 
unfortunate arengypene which for soslong a pertod con- 
nected them with ‘ very unpo in tke State. 
It is only recently that, by a prolo series of efforts on 
the part of Indiwiduals, we gained the abolition of what 
were commonly termed university tests. I do not think 
T shall offend anybody by referring to that subject, because 
these tests may now be regarded with a ous, thoufh 
somewhat interest, like the thumbscrews and 
other instruments of torture of which we read in history ; 
but in reality they constituted a very atrocious evil. We 
must all that they ever existed, not only on account 
of the Jabour and difficulty which they involved to those 
who took an active part in sweeping them out of the way, 
but also on account of the far worse amount of in 
the shape of imrfforality and dishenesty, which they 
created. However, you at Owens College are happily 
free from l these evils, I earnestly hope, and fully 
believe indeed, that Owens College will ever preserve 
that union between freedom and science— om not 


which 


only to think, but freedom of research and freedom of 
speech—wehich is absolutely necessary far the progress of 
science, I hope that nobody will ever meddle with your 


professors, and try to put an extinguisher upon their re- 
searches,” . i 





x— 


ON THE APPENDIX VERMIFORMIS AND 
THE EVOLUTION HYPOTHESIS 


OWARDS the close of the last meeting of the British 
Association at Bradford, a was read before 
the Biolégical Section, which calls for aperia esr 
because of the unfavourable impression which it an 
much of the su uent discussion must have left on 
non-scientific as well as scientific hearers, as well as on 
account of its scientific inaccuracy. 
The referred to was by Prof. Struthers, who en- 
deay to show that the appendix vermiformis of the 


human intestine may be considered as a good example of- 


a useless and detrimental addition to the vital economy, 


and, such being the case, it must be apparent to all that: 
evidence of design is not exhibited in the construcfon of. 


the hviftg body, and consequently the doctrine of special: 
creation must be gupplanted by of evolution. S 
The general weakness of this argument must be appa- 
rent to many at first’sight, but there are some points with 
reference to it which call for special remark. the first 
place it may be shown, if it is assumed as true that the 
dix vermiformis of the human czecum is, as stated, 
useless ne N injurious, that the fact mulitates 
quite as much against the doctrine of the Sa aa 
as ıt does against hose of the teleological school. For i 
it is positively disadvantageous, on the Darwinian hypo- 
thesis, for the individuals of a species to possess an ap- 
pendix vermiformis, it is a necessary deduction, that in a 
short period either the species should die out, or be 
rep by another in which the detrimental organ is 
absent. human race and the anthropoid apes, how- 
ever, seem quite’able to hold their own, without the loss 
of their supplementary caecum, consequently either the 
pendix vermiformis causes insignificant danger, or the 
evolution hypothesis is incorrect. 
It is not difficult to demonstrate 
these two alternatives which fails, 
by the existence of ae peed vermiformis is much 
exaggerated, and that its ess is only an expression 
of ignorance on the part of those who make statements to 
that effect. 
Some people have died from perforation of the appendix 


~ 


it is the former of 


at the danger caused’ 
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vermiformis, or the peritonitis which it induces; the» 
number of recorded cases are com ively few, and those 


whioh follow disease of the rudiment of the vitelline duct 
in the’small intestine are much rarer, though Prof. 
Struthers seems to have seen several This shows 
no doubt that there are disadvantages attending the pos- 
session of a complicated or an unobliterated 
vitelline duct ; but it shows too much for the argument 
on which we are considering its , for there are 
many other organs, avowedly indi le to the eco- 
nomy, whiclt have caused death eir simple mechani- 
cal’ presence. A case was y recorded before the 
Zoological Society, in which a kaagaroo met its death 
from strangulation af a loop of the small intestine by the 
coiling round it of the uncomplicated, but long cæcum ; 
are we from this to infer that the caecum is so dangerous 
an addition to the organism, that it would be better if ıt 
did not exist? Such can hardly be correct. Again, in 
man, if the testes do not descend into the scrotum, impo- 
tency is the result, can we therefore infer that the 
abdominal rings would be better away, because some die 
of inguinal hernia? It would be as cal 
to wish to dispense with the head, because some have 
been killed by wounds on the scalp. 
. Again, it can scarcely be said in the present state of our 
physiological knowledge, that the appendix vermiforms 
1s useless, and a rempant of « foetal structure. Leaving 
sexual structures out of the question, as subject to diffe- 
rent laws, it is quite contrary to evolutionary doctrine 
tha useless rudiments of embryonic grgans should be re- 
tained in after life; for the individuals encumbered with 
the unnecessary remains of a former different régime 
could scarcely be expected to succeed in the struggle for 
existence against less trammelled and consequently more 
advantageous} circumstanced members of its own or any 
other class, If alsð the appendix vermiformis were a 
rudiment of a foetal organ, it 1s not easy to see how it is 
that it is resained in man and the anthropoid apes, whilst 
it is not found in the lower monkeys, the Ungnlatagand 
other animals which possess a caecum (the wombat ex- 
cepted), and are thérefore mmilarly situated in early lie. 
On the other hand, the voice of the evolution hypothesis 
clearly states that, with the exception above mentioned, 
the appendix vermiformis nfist bring positive advantage 
to its possessors ; for it is only developed in the most 
elaborated and the highest of those creatures which are 
the result of, its unceasing and most beautiful routine, 
its action should cease at this 


and there is no reason wh 
oint where it is most ed for, and where the struggle 


13 mpst acute. i 
There is another in which we think the whole 
subject sRould be ed. Prof. Sftuthers’ remarks all 


“have an anti-teleoldbical tendency ; m other words, they 
are little more than hits at a theory which has had its 
day, and whjchpif left alone, will die a quiet and natural 
‘death. Why make this death*a painful one, and attempt 
to develop an urtplegant party feeling between those who, 
from the capacities of their brains and their previous edu- 
cation, have been led to adopt the one or the other? 
Such ee as Amosi i by D who are com- 
ent to form a correct opinion, do very little, or nothing 
ae the advancement of science, and tend to lower 
it very much in the estimation of the non-scientific world, 
The true theory will ultimately predominate, without 
doubt, but it wijldo so from its own intrinsic value, and not 
from attacks on the oad ela ra of its opponents, 
ially when they are on a false interpretation 
its deductions, iby te the words of one of the 
greatest of our physio. , it can only bring ignomin 
on the body of scienti © worker if they are supposed to 
countenance an argument such as that of Prof. Struthers, 
which assumes that because one or two individuajs have 
died from the impactation of cherry-stones in the appendix 
vermiformis, thertfore there is no God! 
hd 
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* i and over the down towards the shoulder, 

PIE ROOM poe The frog breathes by orig air (aided by « 

an s mechanism tẹ be bed hereafter artiy by the direct respi: 

RFORE pasing on to an etameration of the mbordinate bard” action of sii Tt fi cinsi veiy. npon. Iring 
the sub-kingdom Verteb first revert such as insects slags, which suddenly 

Fable. the Fre a Er ENAA forwards beyond the mouth, the free hinder half of tho 


to our subject, tha Frog, and make farther 

The common frog of this country belongu to the genus Rara, 
and it is the species 7Zemporaria, therefore dts scientific name is 
Rana temporaria, Tt is common m Ireland, as well asin Eng- 
land and Scotland, and is indeed the most widely distributed 


-order, being found throughout*the 
Old and’ New Wonde It is found brer 


northern half of Scandinavia, nor in Iceland. 

t in winter, the common yen England 
so familiar an object, that any description of % might seem 
finous The purpose in view, however, renders it needful at 
least to recall certain external structural characters both of the 
adult and the immature condition. 

The head and body of the iog Soe ga orina at 
oval mass, somewhat pointed at end, of which mass the head 
constitutes rather more -than one-third. This mass ts more or 
less flattened both above and below, except at the commence- 
ment of the hinder third of the where thero is a more or 
prominence, which indicates the junction of the 

hannch bones with the spine. _ In front of this only marked 
projections aie those of the efeballs. ° 

oie hortara: project outward on each ide jut Bakina the 
head, and each ends in a small hand with four fingers, the 
second of which is the shortest, and the third the longest. 
When the arm is turned backwards this third finger barely at- 
taina gi ieee ead hinder end of the y 

The hind lmbs p from quite the hinder end of the 
‘body, there being no vestige of a tall. The thigh is very mus- 
cular, and the leg has g good ‘‘calf.” The foat is exceedmgly 
cng, and what is very remarkable, is éo jointed that the toes 
can be shaply bent upwerds on its eS ee 
The latter thus seems io fors atori s po hind 
following the thigh and the leg, our segments 
iraid of fives, m in ontealves and in amet all besta binda 
and reptiles, 7 i 

The foot ends in five toes connected by a web. Of these the 
fourth is the longest, the first the shortest. On the inner mar- 
pu of the sols o the foot, at the 10ot of the first toe, is a small, 
d prominence, called a “ tubercle.” When the hind 
limb is turned foi ward, the knee reaches nearly to the ermpit ; 
the ankle-joint 1s about on a lme with the end of the sont, and 
both parts of the foot bey8nd ıt. These two of the foot 
together are much longer than the whole fore 
two-thirds of the length of the whole mass of the head and 


body. 

When the aniinol is viewed in profile, the point of the nfutale 
is seen to be very litQe in advance of the opening of fhe mouth, 
The latter 1s shaight. It is also very ext back even 
beyond the hinder margin of the eye. Just ab@ve the hinder 
angle of the and behind the eye, is a rounded surface of 
smooth, tightly-stretched skin. This is called the ¢‘ tympanum,” 
and directly covers in the drifin of the ear, 7 

‘When the mouth is opened, if the we drawn along the 
inner margin of the upper jaw, a series dt minute teeth may, be 
detected. Towards front of the are a pair of small 
holes (which are the inner openings of the nostrils), and between. 
these are two juxtaposed little of other minnte teeth. 
There are no teeth whatever in the lower jaw. At the hinder 
end of each side of the palate ts another small hole, These 
latter two a are each the of a canal 
from the mouth to the of the ear the drum. The 
tongue is seen to be large, and fleshy. It is ted down to 
the jaw in front, but free for more than its hinder half, with the 

developed from its free hinder 

The skin of the 13 naked and smooth, without a trace of 
Its colour on the upper surface is 


less marked 


ck subtriangular patch placed behind the eye, 
Contimed from p 471. ° 


a brownish 





and exceed |, 





beasts, Its season of torpidity is generally passed by it buried 
Inamnd and at the bottom of water, and great numbers of indi- 
ei ee sig raglan clusia pethet. P 
again congregato for the 
craton inthe month of Marcy at which penod, th ` 
known croaking makes itself and though in itself nnme- 





; op, the left “holder”; : #, the 5 
th left hp; w, the aperture of the mouth ; af, Midas tareee oats 


lodious, possesses a cert#in charm through its association with 
the vernal outburst of nature. 

When first laid, the frog’s eggs are little round dark bodies 
enclosed in no solid shell or case, but in a small glutinous enve- 





Fro. 4—The Edible Frog (Rama encufenta), 


The latter quickly swells in the water so much that the 


lope. 
“spawn.” comes to have the appearance of a great mass of jell 
through which dark specks (the yolks of the egg) are scattered. 
Each egg, when microscopically examined, may be seen to 
moame a process of yolk sub-division and cleavage till a mul- 
berry-like mass is formed. Upon this soon appears the “' pri- 
mite groove,” which forms a canal and develops beneath it a 
“chorda dorsalis” according to the process which has been 
Se in ee 
raduall assumes the form of a young tadpole, 
and is pronded with 2 pair of little “holders” (or organs for 


he 
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adhesion) just behind the mouth, with six openings on side 
L E e hes of rudimentary 
external > . are termed 
Er E E Ieee ean E into Ne throat as 
already deSenbed. The solid pillars (or intervals) between dhe, 


clefta, ùe., the “visceral arches,” become i writhe 
or branckia, sod ariris e TA 


(Fig. 2, 2 and 2s), but afterwards me gradually 
ene s, are succeeded by short gill-flameats, which are 





rebusine, nat mro, B, interior of the 
mouth of ditto. 


Fio sA, Pac 


developed along each of the branchial arches. Theso latter 
filaments du not appear externally, and indeed a membrane, 
termed the operculum (Fig. 3, #9), is developed from the front 
of each series of branchial apertures, and which, extending back- 
wards byd ultimately covers over and conceals them. 
ttle the limbs bud forth and grow, the hind ones 
yvimble becanse the fore limbs are for a time con- 
cealed by the opercular membrane. As tho legs grow, the tall 
becomes absorbed (Fig. 2, 7), not falling off, as some su The 
gills also disappear, and the branchial apertures close, on the 
night side first becoming obsolete by adherence of the operculum 
tO theakin of tne Dody. 
~ As the gulls diminish and cease to serve the purposes of respi- 
mhon, lungs at the same time become developed in an inverse 
a aro delicate of skin with 
Gills (or branchie) aro, eo Peores f Dr peled wite 
action of the air dlasolved in the water, 








é 
ratio, and the tadpoles absolutely require to come to the surface w 
to breathe. 


from the hatching to the acquisition of the minia- 
tare fommi of tha adult, may rhea hay orretarded by olofaliori 
or depression of the temperature. The frog more es its 
bulk in its first summer.” The young tadpole has at first a very 
masl] month placed beneath the head and ane at its anterior tez- 
mination ; it is also for a time provided with a sort of beak 
formed of two little herny jawa. 
The food of the tadpole, quite unlike that of the adult, con- 


sists largely (egpecially in its earlier stages) of vegetable sub- 


Having now made with the Frog considered 
absolutely, or by itself, also clearly seen that it is a member 
of the Vertebrate Sub-ki m yema anmaate the prinepal 
primary sub-divisions (Classes) of that Snb- enume- 


rate such of the next smaller groups (Orders) as more or less 
nearly concern the ect of this work—the Frog. . 

The Vertebrata divided into five great Clases :—{I), 
ie (Reptiles, ue roc, Liari Serpenta nd Torte 
uia iles, ne i and Torto ; 
(IV.) Danske (Amphibians, i¢ Frogs, Toads, Eft, ieh: 
and (V.), Pisces (Fishes). 


Suu ano Pepis mo clien together 
in a larger group call eeni, because they present so 
many structural resemblances. Similarly Amphibians and Fishes 


are together, and to their nnited mass the common term 
ea opis 





Fic 6—Ths Common Toad (Daye ww /gay ts) 


The orders into which the tw® classes, Mammals and Aves 
(beasts and birds), are Sided may here be neglected, as we 


sball have little to ba respecting in the following 
There are, however, about twelve orflers of beasts, and probably 
some fourteen of birds, 

The class of Fishes has been sabdrvided into five Orders. 

x. Elasmobranchi: (the sharks and rays, or highly organised 
cai ous fishes). ry 

2. Ganoidet, an important oider, contaming many extinct 
forms, and few very varled existing ones, such as the mud-fish 
(Lepidomren), ceratodaf, and the sturgeon. 

3 Teleoster, the ordinary or bony fishes, such as the ip, 
sole, perch, &., and containing a remarkable group called Silu- 
roids, as also the curious little sea-lorse—Hppocampus. 

4. Mari Rear ang lamprey and mymne, or lowly orga- 


$ Pharyngobranchii (the amphioxus, or lancelet 
eptiles are in nine diferent orders, five of which 
are now entirely extinct. They are of living forms :— 

1, Crocodilia (crocodiles). 

ns Sauria (lurards, the Amphisbens, the little Flying-dragon, 


3. aaa (serpents), 
4. Chelonia (tortoises and turtles). 


The remaining claws, Batrachia, will require more lengthy con 
sideration, both as a whole and as regards the four orders which 
compose it, and which are called respectively, 1, Anoura; 2, 
Urodela ; 3, Ophiomorphe ; and 4, Labyrmthodonta, 

It will requhe such consideration, because it is the elass to 
which the Frog itself belongs. 

é * Packer, Phil, Trans, 1871, pe sym 


~~ 
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‘The Frog belongs to the Batrachlan order Awoura, to the Hip hdwever, and their attendant anxieties, 
family Rankia, and to the genus Rana. told Upon his health. After going to Spain, where he went 
The order Anoura, to which all fogs and toads belowg, 18 | to observe the total eclipse of the sum of July 18, 1860, 
remarkably homogeneous one, consisting ns it does of a multitude | the ecliptif chart® were issued less frequently, and in June, 
of species, all differing from each othe: by comparatively trifling | 1863, he quitted the Observatory to retire to’ Ville Ur- 

characters. neni e suburbs of Lyon. 


Altogether there me about 600 species of frogs and toads, 
arranged in about 130 different genera. 
ST.GEORGE MIVART 


(To be continned.) 





JEAN CHACORNAC* 


THs eminent French astronomer died of the 6th of 
last September, having been born at Lyon, June 21, 
1823, Chacornac is chiefly known for his discoveries 
among the planetoids whose orbits are contained between 
those of Mars and Jupiter. In his earlier years he devoted 
himself to commerce, but having, in 1851, made the ac- 
quaintance of M. Valz, Director of the Marseilles Ob- 
servatory, Chacornac became an enthusiastic student of 
astronomy, devoting himself tg research in connection 
with the solar spots and to the assiduous exploration of 
the heavens. On his discovery of a new comet on May 15 
1852, he made up his mind to abandon commerce and 
devote himself entirely to gstronomy. 

In 1852, M. Valz following the*example of Mr. Hind, 
had drawn some charts of the oe of the heavens in 
which the small planets were hkely to be met with, and 
on Chacornac tokittg the above decision, Valz entrfsted 
to lum the construction of the “A écliptique.” 
Chacornac commenced his observations on the region 
of the srnall planets on June 1, 1852, and on September 20 
he discovered Massalia, and on April 6, 1853, Phocæa, 
and that with an equatorial telesebpe of only thirteen 
centimetres apertuie. 


The r resources which were at the di of the 
Mayseillog, Observatory did not permit of M. Valz’s under- 
taking the publication of the ecliptic charts ; and for this 


tpose he addressed the Academy of Sciences, which 

ad appointed a commission to examine the question. 

M. Le Verrier, who at this time sought to reform the 

sonnel of the Paris Observatory, called to his aid 

. Chacornac, who, on March 4, 1854, was appointed 
Adjoint Astronomer, 

t the Observatory 6f Paris, Chacornac had at his 
disposal an equatorial of 7 in. aperture, tqual to that 
of Mr. Hind; he set down m his charts stars up to 
the 13th magnitude, and the limits which they embyaced 
were at the same time sdmewhat extended. The publi- 
cation commenced very soon after, and from 1844 to 1863, 
thirty-six charts, of which some comtained pot less than 


3,000 stars, were put into the hands of astronomers, 


During the construction of these c Chacornac 
discovered many small planets—Amphitrite (March 
1854), Polymnia (October 28, 1854), Ciree (April 6, 1853) 
Lydia (January 12, 1856), Lætitia® (February 8, 1856), 
Olympia (September 12, 1860). At the same time he 
observed all the comets which were then visible and 
defined, with the gue ay of Foucault, of 80 centi- 
metres, many spiral nebulæ, previously studied by 
Herschel. e drawings of M. Chacormac are among 
the most careful we possess, and appear to show that 
nebule of this kind undergo in time slight variations 
of form. 

This collection of remarkable works brought to the 
Astronomer of the Paris Observatory many academic and 
honorary rewards: thus, he obtained the Lalande Prize 
in 1852, 53, 54, 55, 56, 60, and 1863, became titular astro- 
nomer February 22, 1857, and Chevalier of the Legion of 
Honour, August 15, 1857. 


La 
* From an article In Le Revue Si 


gme, by AL G. Rayot, Chief As- 
ronomer of the Meteorclogical Service at Pars Obearvatory. 





In his country retirement, M. CHfcornac, whose spirit 
had preserved all its activity, constructed with his 
own hands a telescope of three raetres focus, by 
means of which, until within the last few months, he 
assiduously observed the solar spots and their manifold 
ttansformations, In the description of their incessant 


changes he ht new proofs of the gaseous nature of 
ne a a cea nies he was one of the first to 
announce. 





SCIENCE LECTURES AT CAMBRIDGE 


THE following Lectures in Nat@ral Sciences be 
given at Trinity, St. John’s, and Sidney Sussex 
Colleges oe ichaelmas Term, 1873 :—° 

On General Physics and Mechanics. By Mr. Trotter, 
Trinity, in Lecture Room No. 11 (Monday, Wednesday, 
Friday, at 11, commencing Wednesday, Oct. 15). 

On Elemen 0 ic Chemistry. By Mr. Main, 
St. John’s (Tuesday, Thursgay, Saturday. A 12, in St. 
John’s College Laboratory, commencing Thursday, Oct. 
16). Instruction in Practical Chemistry will also be given. 

On Ea ecules. (the Protozoa and Ccelenterata), 
By Mr. Bonney, John’s (Tuesday and Thursday at 9, 
commencing Th y, Oct. 16). 

On Geology for the N 
liminary matter and Petrology. 
Monday, Wednesday, and E 


Sciences Tripos. Pre- 
By Mr. Bonney, St. John’s 

riday, at Io, commencing 

ednesday, Oct. 15.) A Course on Physical Geology 
will be given in the t Term, and on Stratigraphical 
Geology in the Easter Term. 

Papers will be given to eae every Saturday at 
1r, but the first paper will set on Wednesday, Oct. 15, 
at I1, when arrangements will be made for further 
instruction should it be required. ” 

On Botany, fof the Natural Sciences Tripos. By Mr. 
Hicks, Sidney (Tuesday, Thursday, Saturday, at 11, in 
Lecture Room No. 1, beginning on Thursday, Oct. 16). 
es during this term will be on the Morphology 
o 

A Course of Practical Physiology and Histolagy. B 
the Trinity Prælector in hradla. (Dr. Michael F. wen 
at the New Museums. Lectures on Tuesday, Thursday, 
Saturday, at 12, commencing Saturday, Oct. 25. 

This course is intended for those who have gone 
through a course of Elementary Biology similar to that 
given last Easter Term. 





THE AMERICAN ASSOGIATION 


THE Portland Meeting of the American Association 
for the Advancement of Science was in almost every 
respegt an exceptional success, Its general attendance 
was very large, and there was an unusual number of the 
eee members, aT ara ae consideration of 
e more im topics, and gives dignity and force to 
the discussions, An especial effort had Ta made to 
exclude all inferior communications, A ion had 
been adopted, compelling the presentation of an abstract 
of each paper before it was read; and the examining 
committee in determining from abstracts what papers 
should be read, exercised Timen a rigorous but wise 
discretion. It will not be the case after this, as after 
previous meetings, that a considerable proporton of the 
communications actually read will have to ignoied in 
the printed proceedings. But even under such restric- 
tions, the number of papers actually read was unusually 
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E) n 
e, and there were but few instances, as compgred 
with previous years, of the pernicious practice of reading 
papes by title only—a practice which? if pushed to its 
ogical conglusion, would result in the d ction of the 
meetings. ae 
The discussions kept well in mnd, wandering 
but little from the subject, and being, though frequently 
Druan bey brief. ere was 10 them almost an 
entire absence of @ny display of feeling, except an occa- 
sional ion of kindly between oe 
whose aie erences did not extend beyond the debate ; i 
rat the cordiality of the meeting was one ofits prominent 
eatures, 


The newspaper press sent correspondents from distant 
cities—-New York, Boston, and Chicago being well repre- 
sented, The New York Tribune announced that its 
reports would be re-published in an extra, and deter- 
mined to make that extra cover, with at least a fair 
extract, every commugication read and accepted at the 
meeting, and the discussions elicitede The practical 
difficulties in the way of such an undenteking are con- 
siderable. the sub-sections of the Association carry 
on their proceedings in separate rooms simultaneously. 
Many of the communications are technical, abstruse, and 
difficult to report, and have not been reduced to wnting ; 
it being the eustom of some authors to dely preparation 
of MSS. for the official rt till some months after the 
close of the meeting. Notwithstanding these obstacles 
and the expense involved in overcoming them, the extra 
was brought out with all the completeness proposed ; thus 
anticipating the usual official publication by almost a 
year. It is a sheet of eight , and gives also 
an illustrated series of letters upon Deep Sea Dredging, 
ae aaa by the United States Commission of Fish 
and Fisheries, the whole containing as much reading- 
matter as would make a e duodecimo volume. The 
extra is sol for ten cents, this price including postage. 











NOTES 


Sim Samome and Lady Baker arrived in Loadon on Thmsday 
evening last. The young Afncan, a lad of about fifteen or mx- 
teen yemis of age, in whom Lady Baker is said to take much in. 
terest, accompanied the party, Both Sir Samuel and Lady 
Baker looked well, and seemed in excellent spuits. > 


u 


For the Biological Fellowship examination at Magdalen Col- 
lege, Oxford, there ar@ five candadates, of which we are sur- 
prised to hear that three are graduates of the University of 
Cambridge. The election takes place on Saturday next. 


Mr. Epwarp BAGNALL POULTON, from Mr, Watson’s 
School, Reading, has been elected to an open Physical Science 
Scholarship of 807. per annum, in Jesus College, Oxford, 


Miss Poason, daugfter of the Government Astronomer at 
Madias, has been appointed Assistant Astronomer, 


Tar American adronout, Mr. Samuel A. King,” intends 
during September to make an extended balloon voyage from 
Buftalo, New York. For this purpose he is building a large 
balloon to replace the ‘‘ Mammoth,” which was destroyed by the 
recent great fire in Boston. Itis Mr. King’s purpose to make 
the longest overland voyage, if circumstances favour, ever yet 
accomplished, It is no part of his plan to go out over the ocean, 
nor to explore the rea, but he expects to be able to settle some- 
thing about the upper currents when he comes down, His voy- 
age is undertaken wholly in the interest of science, and, in view 
of the extraordinary degree of attention now being drawn to 
the subject of meteorology, the results will be regarded as of 
much more than ordinary importance. From a communication 
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Society, it appeared that out of 170 aerial voyages made by hım 
during the past twenty-five years, about twenty-five per cent. 
showed that the currents of the atmosphere were movmg to the 
north-eastward ; a second twenty-five per cent. gave westerly 
currents ; and a third gave north-westerly currents, The 1e- 
maining forty voyages were about equally distribated among 
northerly, southerly, and eastmly currents. Mr. King’s expe- 
rience, therefore, agrees with that of most European aeronauts, 
who have repeatedly testified that there 1s no constant westeny 
current of air prevailing at any altitude above the earth’s mu ince 
which they have been able to reach in their balloons. 

CANADA Js doing its part toward the exploration of the Creat 
West. Besides the surveying parties out on the route of the 
Pacific Railroad, it has special parties in the field in connect 
with the Geological Survey and the Boundary Commusiuu. 
Mr. Selwyn, F.G.S., Director of the Survey, and Mr. Ra cll, 
F.G.S., are at work on the great regions watered by the North 
Saskatchewan, and Mr. Richardson on the other side of the 
Rocky Mountains in British Columbia. Mr. G. M Dawson, 
Associate of the School of Mines, Geologist of the Bonnduy 
Commussion, has just completed a survey of the Lake of the 
Woods and ite neighbourhood, and is now exploring the plains 
westward of Pembma. All these parties me provided with the 
means of making collections in thepbotany and zoology of the 
regions explored. 


Mx. J. A. Harvir, Brown has sent us a reprint of an aiticle 
by hinf which appeered in the Svotfish Naturalist for July, advo- 
cating the establishment of a British Natmalist’s Agency, on the 
model of the * American Naturalist’s Agency,” established 
at Salem, Mass. U.S. The American Agency has flourished 
and brought forth {bundant and good fruit, and ın an incredibly 
short space of time has Become the acknowledged mediam for 
the sale of the proceedings of all the learned socielies in 
America, and fhrough which advertsers on all natural histo 
subjects make known their wants. The main purple of tie 
Agency is to facilitate the circulation of papers and pamphlets on 
Natonal History, which, from the want of such an Agency, many 
who wish to possess them find it difficult to obtain, and which 
are often not even known beyond: narrow local circle. Tue 
Agency also underlake to publish new and republish old 
standard works in Natural History, qnd perform several other 
emmently usefule offices which can only be sufficiently per- 
formed by some such central organisation. The very eust- 
ence of such an Agency would create a demand for sclentific 
Knowletige. Such an Agency if this country would un- 
doubtedly prove a great boon to naturalist provided it were 
ably conducted, gnd fullpacknowledged and supported by the 
leading scientific societies. Sclentific circles in time, we believe, 
would be enlarged, amd not be confined to the metropolis, o1 nearly 
so. There are plenty of good men 8ut of London, Edinburgh, 
Glasgow, and the lafge fowns who have no opportuniues of 
reading, being removed from the principal scientific hbraries, 
Not one individual, nor indeed any one society, could set such an 
undertaking afloat, but if all the leading societies would jointly 
discuss its merits and demerits, and at length bring it carefully 
and repeatedly before the notice of the British Association, there 
is every Likelihood that it would become a complete success, 
To arrive at this first step it Is necessary to ventilate the sugges- 
tion, and this cannot be better done than by bringing it before the 
notice of the local societies, and asking each to asaist in bringing 
it finally before a higher court. Parties interested and desirous 
of seeing such a scheme successful may communicate with Dr. 
F. Buchanan White, editor of Scottish Naturalist, Perth, or 
with John Harvie Brown, Dunipace House, Falkirk. 


Ow Monday last a meeting was held at the Mansion House 


made by Mr, King in 1871 to the Washington Philosophical | with the view of promoting technical education in the City. The 
e 
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meeting wes immediately held in connection with the distribu- 
tion of prizes by the Turners’ Company, for the best 
of workmanship in the tuning of mticles in ivory and It 
is creditable to this Company that it has by this means been en- 
deayourmg to promote technical education for some years past, 
and if all the other City Companies took the trouble to follow 
the Turnery’ example, and encourage the introduction tuto the 
various trades and handicrafts with which they are connected of 
a scientific method of workmanship founded upon scientific 
kmowledge of material and on sound scientific theory, we believe 
they would be doing eminent service that would be fruitful of the 
best results to the trade and commerce and manufactmes of the 
kingdom. . 

Ma. T. W. BURR writes od that he has, since 1853, been in the 
habit of using a sidereal dial similar to that described by Captain 
Mayne, In NATURE, vol, vil. p. 366. 


THe death of Prof. John Lewis ‘Russell is announced as 
having taken place at Salem, U.S., on the 7th of June, in the sirty- 
fifth year of his age. Prof Russell was well known as an ardent 
student of botany, and especially in the department of New 


England cryptogams, in which he was a recognised authority. 
Te took much interest in the scientific socleties of Salem, having 


been connected more or less with then foundation and adminis. 
tiation during the actrve yeafs of his tife. 


Pror. AGAsaiz has recently lost one of his most valuable 
assistants m the des#h of Dr. G. A. Maack, on the 6th ofeAnugnst 
last, ın the thirty-thhd year of his age. He wasconnected with 
the Cambndge Museum for several years, during which time 
he was detailed by his chief to act as geologist of the Darien 
Isthmus exploring party, under Commander @elindge, and also 
prosecuted mmilar researches in Brari and elsewhere in Sonth 
America. He was specially charged with the osteological 
collection of the Cambridge Museum, which he managed 
vath gres ability. * 


Tux deatt is announced of Mr. Geofge Ormerod, of Sedbury 
Park, Gloucestershire, F.R.S, F.S.A, D.C.L, &., a well- 
known antiquary. He was gehty-seven years of age. 


Tux Journal of Botany records the death of Dr. J.’ Lindsay 
Stewart, late Conservator, of forests in the Punjaub, who had 
rendered great service to the cause of foresteadministration in 
India, by the commencement of the large and now flounshing 
plantations in the plains of the Punjaub, and Who was alos 
copious writer on Indian bètany, 


“CONTRIBUTIONS to our knowledge of the Meteorology of 
the Antarctic Regions,” published by the Mefeorological Com- 
mittee, will be of value both to meteoro and to: future 
Antarctic navigators. The work has been exe&uted by Mr. R. 
Strachan, and the materials which fom the paper have been ex. 
tacted from the Moteorological Regisfeis kept in the Antarctic 
Regions, on boerd ELM.S. Erebus and Terror, during tho 
months December 1840— March 1841, December 1841-—March 
1842, December 1842—-March 1843, and on board H.M, sloop 
Pagoda dunng January-March 1845. 


As a røalt of the Inquiry into the recent typhoid epidemic, we 
are glad to seo that the Dalry Reform Company have secured the 
co-operation of Prof. Corfield, M.D., Prof. Voeickea, Ph.D., 
and Prof. Wanklyn, to carry out the precantions which have 
been adopted. A medical and veterinary exammation of the 
employés and stock on each farm is made every week, and 
reports are forwarded to the Company’s chief office m Orchard 
Street, where they are open to the inspection of customers from 
IO AM. to 4 P.M, on week days, Orders of admission to all 
thelr establishments have been, given to the medical officers of 





n 7 
heakh for the following districts :—St. James’s, Marylebone 
Kensington, St George’s, Paddmgton, Chelsea, and St. Pancras 


° 
WITH referenct to our note in last week’s number concerning 
‘Igeds Daily News, we are glad to be able to my that th 

Leads Mercury sii the Yorkshire Posteerd Leads Intelligencer als 

report the transactions of the Leeds Naturalists’ Field Club, 


Mxsaps. CHURCHILL havo in the press dhd will publish durin 
the ensuing season the followmg works of interest to scientifi 
emen :—“ On Food, Physiologically, Dietetically, and Therapeu 
tically considered,” by F. W. Pavy, M.D., F.R.S. ; a third an 
enlarged edition of Dr. Lionel Beale’s ‘‘ Protoplasm, Dissentien 
Demonstrative, and Speculative,” with 16 plates; a secom 
edition of ‘‘The Thanatophidia of India,” by J. Fayre 
M.D., C.S.1. ; a new [lnstrated work on ‘Medicinal Plants, 
by Robert Bentley, F.L.S., and Henry Trimen, M.B., F.L.S 
This work will include full botanical dgscriptions and an accoun 
of the properties and uses of the principal plants employe 
in medicine, efpecial attention being paid to»those which ar 
oficial in the British and United States Pharmacopeia: 
The plants which supply food and substances required by th 
sick and convalescent will be also included. Each species wi 
be illustrated by a coloured plate drawn frog nature. Thi 
work will be published im monthly parts, of which w 
may expect tho first very shortly. A translation by Arthu 
E. J. Barker, of Freys “Manual of the Histology am 
Histo-Chemuttry of Man,” a treatise on the elements o 
structure and composition of the human body ; the book will x 
largely illustrated wéth engravings on wood, and specially 
revised by the author. 1 The Microscope and its Revelations,’ 
by Dr. W. B. Carpenter, F.R.S. ; a new edition with upward: 
of 500 engravings” “Experimental Investigations of the 
Action of Medicines ;” being a handbook of Practical Pharmaco 
logy, with engravings, by T. Lander Brunton, M.D., one of the 
lecturers at St, Bartholomew's Hospital ; ‘‘The Student's Guide 
to Zoology,” with engravings on wood, by Andrew Wilson, 
Lecturer on Zoology at Edinburgh and author of ‘‘ Elements o: 
Zoology ;” ‘Of Long, Short, Weak Sift, and then 
Treatment by the Scientific use of Spectacles,” by J. Soelberg 
Wells, F.R.C.S., fourth edition, with engravings. 


pesses. BLACKWOOD will shortly publish, “t Economic Geo- 
logy, or Geology in its relation to the Arts and Manufactures,’ 
by David Page, LL.D. ; and an ‘Advanced Téxt-Book o: 
Botany,” for the use of Students, BW Dr. Robert Brown, 
F.R.G.S,, with numerous ‘Dlnstrations, 


Mxagsrs, STRAHAN & Co. announce, as nearly ready, ‘' The 
Great Ice Age and its Relation to the Antiquity of Man,” by 
James Geikle, F.RS.E., of H.M. Geological Survey. Thi 
work will be copiously illustrated. 


Tuu third session of the Newcastle CBlege of Science com: 
menced on Tueaday, presided over by the Dean of Durham 
Prof. Herschel delivered an address. The neceemty for shortly 
proViding more accommodation was considered, and it wa 
understood that an effort was about to be made to raise funds fo 
a new college. The very rev. chairman also mentioned that ; 
College of Agriculture was about to be founded in Central North 
uumberland in connection with the University of Durham, 


THE annual distribution of prizes to the successful competitor 
in the Guildford Sclence and Art classes, awarded by the Go 
yernment Department of Smence and Art, took place on th 
evening of October 1, at the Town Hall In addition to thi 
Guildfoid prizes those won by the students of St, John’s, Woking 
were also distributed, as well as the Night Art Class of th 
Guildfold Working Men's Inshtute. The number of student 
has continued steadily to increase upon former years, 62 haviny 
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attended the classes during the last winter sesmon. Of these, Tue Time of Jndia says thut a scientific geographical survey e 


35 came up for examination in May, and 23 passed. Several of 
these obtamed very advanced success in mdtp than gne subject, 
so that the gotal number of successful can in the 
subjects tanght amounts this year to 49, meluding four outsdd8 
catdidates, leaving ane*increase of 13 from last Mr. 
Ethelbert Dowlen, one of the pupils, has been awarded 
the “ Queen’s Siper Medal” in botany, and besides nu- 
merous other prizes and certificates, he also obtained the 
“Queen’s Gold Medal” for geology at St. John’s College, 
Woking. Altogether these classes acem to hayo been 
successful, and we hope they will continuo to be increasingly so. 
The classes will be re-opened for instruction on Tuesday, 27th inst., 
and will be continued every;Monday and Wednesday evening for 
Phymcal Geography, and on Tuesdays and Fridays, from 6 to 9 
P.M, in the other subjecte. A class will be held on Saturdays for 
ladies, in Botany, at a convenient time, commencing from the 11th 
inst. at 11 A.M, Propdłed Subjects :—1, Mathematics (1st, 2nd, 
and 3rd stage), or thearetic mechanics ; 2, sound, light, and heat ; 
3, magnetism and electricity ; 4, chemustry, inorganic ; 5, animal 
physiology ; 6, elementary botany; 7, biology; 8, physical 
geography. The fees are very moderate. 


Tue volume of Artizans’ Reports upon the Wenna Exhibition, 
published by the Society for the Promotion of Scientific Industry, 
Manchester, will be published about the 2oth of this month. 
_ There are thirty-six reports, which are said'to be of a very high. 
class character, 


e 

WE are glad to see, fiom the Report of the Chester Society of 
Natural Science, that that Society, which has concluded its 
second year, continues to increase in prosperity so far as num- 
bers are concerned—the number of members being now 454. 
Among these are not a tew working members; and thelsecre- 
tary gives excellent advice in counselling each member 
to devote himself to a special subject, as thus‘only can the tn- 
terest of the Society and the advance of science be best pro- 
moted. During the past year two societies of natural science 
have been ded in the neighbourhood of Chester-—-one at 
Wrexham, the other at Whitechurch. The Chester Society does 
ita work by means of field excursions, general lectures, and sec- 
tional meetings. 

TueE forthcoming number ot Petermann’s Afitalungey will 
contain g detailed account of Captain Hall’s Folaris Arctic ex- 
pedition, with its scientific result, It will be accompanied by 
a caefully constructe? map shofing the course of the Awarir 
from the 8oth degree northwards, her comse southward from 
Aug. 15 to Oct, 15, 1872, the couse along which the floe con- 
taining the nineteen persons drifted after they were separated 
fiom the ship on the night of Oct. 15, 1872, until they were 
picked up off the coast of Labrador six months afterwards, the 
distance drifted each day, along with the state of the weather, 
and the places where%eals, &c. were obtained, being indicated ; 
and lastly, the course taken by the men who were picked up 
in Melville Bay last June. 

SHORTLY before his death the late Colonel J. W, Foster 
completed the manuscript of a work upon the prehistoric races 
of the United States, which has just made its appearance from 
the press of S. C. Griggs and Co., of Chicago, This contains 
an excellent summary of the present state of our knowledge of 
the abongines of North America, as illustrated by the remams 
found in mounds, shell heaps, and ancient mines, as well as 
by their cranis. 

THe City of London. College, Leadenhall Street, to judge 
from the programme we have received, offers excellent oppor- 
tunities to young men engaged during the day for obtaining a 
good education, literary and sclentfic, and foi Intellectual im- 
provement in various ways. 


of native Sikkim is in contemplation by the authorities. 


* 

THE Geological Magasine announces the death of Piof. Di. 
Kemp of Darmstadt, a distinguished zoologist and palcontologust, 
whose name is well known in connection with the discovay of 
the Disetheritm. 

Herr ScuLoxnnacn, proprietor of certain salt works a 
Lieberhall, in Hanover, has instituted a foundation of 12,000 
florina, the intesest of which is to be devoted to assist geologists 
who may undertake journeys of exploration beyond the Austro- 
Hungarian empire. This is intended as a memorial tnbute to 
his son, a yogng German geologist of much promise, recently 
deceased. Z 


THE additions to the Zoological Society's Gardens during the 
last week include an Arctic Fox (Cassis Jagupus) and an Iceland 
Gall (Lasts Lescogderus), European, presented by Mr, B. L. 
Smuth ; a Black-handed Spider-monkey (Atwes melanochir) from 
South ‘America, presented by Mr. B. Went; an African Civet 
Cat (Proerra civetta), presented by Lady Cust; a Macaque Mon- 
key (Macacus cynomolgus)efrom Afmca, presented by Capt. 
Denison ; a Raccoon (Precyen lotor) from North America, and a 
Vulpine Phalanger (Pkalangista vulpine) from Australia, pre- 
sented by Miss Broach. . 











THE BRITISH ASSOQIATION 
SECTIONAL PROCEEDINGS 
SECTION A.—MATHEMATICS 

On the Introduction of the Decimal Point into Arithmau, by 
J. W. L. Glaishg, B.A. 

The following is an extract eats Peacock a excellent Histo 
of Arithmetic, in the “ Eacycl liais whi 
forms the stanndard neo: to say ee pate Wor pre 
Speaking of Stevinus'’s ‘‘ Arithmique,” Paok w writes : 
find no traces, however, of decimal anthmetic in thPwork, and 
iho frst notice of farses Po y 00 called, is to be found in 
a short tract, which is pu aa of his t Afthméngue,’ in 
the collection of his a by Albert Girard, entitled ‘La 
Disme.’ It was first orlabod in Flemish, about the year 
1590, nnd afterwards translatd into barbarous French by 
Sunon of Bruges... Whatever ad however, this 
admirable invention, combined as it still was with the addition 
of the exponents, possessed above the ordinary methods of cal- 
pease in thie Ase of a. or concrete fractions, it does not 
a t they were perceived or adopted by his con- 
tenporuries. . The last and final improvement in this 
Dental Arithntetic, of assimilatmy the notaton of integers and 
decimal fragtions, by placing a pont ot copima between them, 
and omittmg the exponents altogether, ıs unquestionably due to 
the illustrious Napier, T is not one of the least of the many 

jous benefits which he conferred upon the science of calcu- 
ation. No ngticeswhatever w taken of them in the ‘ Minficl 
Ba ene Canonis Descript,’ nor in its accompanying 
which was published in 1614. In a ahort abstract. how- 
eet of the theory of these logarithms, with a short table of the, 
of natural numbers, which was pabianed by Wright, 

: 16, we find a few one of decimals expressed with refer- 
ence to the decimal point ; but they are first ctly noticed in 
the ‘Rabdologia, ich was published in 1617 _ In an ‘ Admo- 
mtio pro decimal Arithmetica,’ he mentions in terms of the 
highest praise the invention of Stevinus, and explams his nota- 
tion; and without noticing bus own simplification of it, he 
exhibits it Soe iam le, in w ch it is requred to 
divide et, hy ie es e quotient is 1993,273, or 
1998327" 3" orm under which he afterwards writes it, m 
conformity with the piactice of Stevinus. The same form 

is adopted in an example of Lipps multiplication, which 
subsequently occurs... statement will suffi- 
ciently explain the reason why nó notice is taken of derimalr in 
the elaborate Sp eer pea which are given Napier, Briggs, 
and ana kepler of the theory and construction ot loganthms; and 
we find no mention of them in an English author be- 

tween ae ioe and 1631. In that year the * Loganithmateatl Arith- 
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qmetike,’ was published 
= Pare ya Beare with a much more detuiled 
popular on ot ie ects ol loi thgn was. 
to be found in the ‘ Arithmetica It is there said 
i wo may consider tha decimal arith: 
inasmuch as the ‘explanation of it 


in ra3'456, or 123 | 456, 
tinction 
the process, to be useful in 


Iba final aad age wall faa ay of pat 


ing out where tingery nd andthe Futon Diya the 
manner in which that distinction modifies operations. 
did not do this; e that if be 
did do this, Richard did it before him.” 
De M tien statea that lie baa not acei Wright s eas 
tion af 1616, but he proceeds to examine Ns 
on the two examples in the “ Rabdologia,” 
cee ane in one place. Are this eean 
proceeds, “T cannot trace the decimal point in this but if 
to do so, I can see it mofe distinctly in Wit, who 
ao before Napier. But I can hardly admit 
to have at the notation of the decimal ATA 
I agree with De Mergan in all that he has in the above 


, exponential marks, 
m he Se in the so re 


Still one of the objects of this paper is to claim (provisional 
of course, till evidence of a 
ier, but not 


any 
De), the Invention of tho deamal 
en testa anina The 


ods poblahed b by Napier in his life-time (he 
Logarithmorum Canonis De- 

scriptio,” 1 taining tho ra pet announcement of the inven- 

tloa of gains und and the Baana pen ne 1617, TET 

account of almost equally remarkable 

the time) invention of num rods or “bones? In 161 

two years after his death, “ Minfici Logerithmoram Can 


at the present day. I can find 
ws ele E in Wright's translation f the 
E s dais De A the,use of the 
decimal tor is not apparent in Wit The earliest work, 
therefore, ın which’ a decimal tor was em seems to 
be Napier’s posthumous work, the “ Constructio” (1619), where 
the f definition of the’ point occufs om p 6.” 

numeris -üc in se post periodum 
paige tot eae ee cum tot cyphris 


ime quot sunt figuree post 


em, quod ose Thm 25 idem quod 2 
Iter 9999998 0005021. idem valet aca a sy, 
sic de ceteris.” On p, 8 we have PEA m i 3'216, 


sad 34 
integers, viz, “4999712 
0004950. These show thas Napier ma in possesnon of all the 
conventions and attributes that enable the decimal point to com- 
ically our system of notation, mix. (1), he saw 
t or separatrix was quite en to separate integers 
primen seeond 


* In an omy “On vena poms in the History Arithmetic * (Companion 
to the Almanas for 18 aust), Da Morgan bas a E n aeaa Tha tel peg 


the decimal point, bat m the mame Napor. Ho seema 
never tf have seen N cn of 16 and veke ray 
The copy I the Cambadge U: 


To bron able to soo is that 


Gellibrand, and other fiends of objecti 





to a decimal standing by itself without any integer. . 
Shed E r o decimal fractions and 
abge perfectlygthe nature of the decimal and I 


) he is the first person of whom 
igma be a e i read the “ Construetlo,” I felt 
to Da Napier really yap 


Bome dgabt ns the value 
of the declmal poinfin all its EEA 


regardedit to some extent as a mark to [O separato gure 
es oo a e (oa Uae that were to be retained ; ee 
careful examination has led me to belleve the® hist views on the 


ect were pretty nearly identical with those of a modern 


]'Astron, mod. t L p. 497) and, Hutton allude to the ced 
the “ Constructio” 


fractions in the latter claims mes 
for’ Pitiscus), and Mr, Napier (‘‘ Memoirs of John } 
p. 454) devotes a good deal of space'to it. 

decimals, but in a form not quite so conte: 


: this n 

out any explafation, ior his “Ia > P anaa 
the “ Constracho.”* B used this rotation “all hts life, (he 
An ia 1631); gee ep icc 
mia aL OI Oughtred’s symbol first {as far as I know), 
in his “ Arithmeticæ in numeris ”...Clavi nee differed aly 
from B ve insertion of a bar rq; bai acters 
decimals from the integers morescompletely, thus: sTeesrate 
Oughtred’s and Briggs’s notation are the same, 
improvement of the former no doubt due to the uncer- 
tainty that sometimes might be felt as to which was the first 
figure above Briggs a Yne. i 
From an inspection o SS. of Briggs 
{the Birch MSS. Baul a Leek of Deen tobe a 
the Royal Society lus E Taler atten. ei aay ee bes 
MS. notes, while the Cambridge ey copy of the” 
“ Constructio ” is annotated in MS. by ), it 1s apperent. 
that in writng, B and Oughtred both made the separating 
rectangle in exactly the same way, viz, eye 654 ST 7379, . 
the upright mark usnall pally banig just high enough to fi 
what two figures it was intended to Ses ee ise 
trouble to continue the horizontal bar to the end of the decimals, . 


if there were many. Thus De he pas a ee 
and only made an epee in the 

cient that in writing setae wan Pe aya as con- _ 
verdient as N ty that“ 


B at Negi th gaan a P T ioparatrie” as“ 
dp a Nair, but in his 8 pp. of “ Lucnbrationes” he has 
left nyich less to judge ‘by than tas Napier, In 1624, a3 we cin 
see from his “ Arithmetica ” he had full 
over decjnmal arithmetic tn its present form (ex ho used 
the ” instead of the point). Gunter was 
en of N employed the point (but see De ae 
In his “ a heakiotioe and Use of the Sector” (1623), be 
W int throughout much as we do at pesent (e.g. 
Pp 41 o ae vie} Booke the Crosse NR erect 
unto 1°00 :89 1000 unto 0'222”), except that he calls 
Seciniala fore in tha text In Roe’s ke Tabula Logarithmic, or 
Two Tables of Logarithme ” (1633), the explanatory portion of 
which was written by Wingate, decimal pomts are nsed every- 
where ; thus we have (p. 29): “As 1 is 079578 : so is the 
naro of the cirenmference to the superficial content,” and he 
ber (Hecate of circumference 88°75, and obtains by multiplice- 
tion (performed by logarithms) B for the rel ‘Wingate 
refers for explanation on the decimal point to 
a ee e cheers rE ha os ed 
In his 


previously to Roe’s tables (Watt gives one, 1630 
Construction and Use of the Line of Proportion 1628), Win- 
gate also uses decimals and decimal points. 
On the whole, therefore, it appears that both Fava som and 
Briggs saw that a mere separator to distmguish in from 
decimals was quite sufficient, without any ex marks 


being aiached: to the latter; but that Napier used a simple 
int for the while Briggs employed a bent or curred 
fine, for which. tn print he substituted merely a horizontal bar 
en Evora, hoo (ot in ent reprint of the 
Conetracho, which there a m Royal Society's 
brary The peter, that the Briggs's subscript bare 
fat ayy cule Ge flapored them symrrotticaliy ander al] tbo Agere, 


hill 
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subscript to the decimals; that Gunter and Wingate followed 
Napier, while Oughtred adopted Briggy’s method and made an 
improvement in mode of grinting it. ©Napier has left so 
Faeyr oF iho Seema! ome seas 1i certain 
‘that he th 


appreciated its use ; and there is every 
to balize at rg ha m 161, an ual,command ever his 
separator, although thé are not enough printed of 


that date to prove it so conclusively as in Napuer’s case (there is 
no instanco inthe “ Lucubrationes”” in which a quantity begins 
with a decimal point, and there conld not well be one). Napier 
did not use the decimal point in the ‘‘ Descriptio ” (1614), nor 
la hia book ie prea gale ere imag Vicor a qf 
Mr. Mark N in 1839, and there is only tho single 
doubtful case in the ‘‘Rabdologia,” 1617, so that there is reason to 
belfeve that he did not regard it as generally applicable in or- 
cre! anthmetic. The onl ious publication of Briggs 
that I have seen was his va ” 1617, which contains no 
letterpress at all. Tho fact that Napier end Briggs use different 
sepia uag herein an aigument against either having been 
indebted to the other, as whoever adopted the other’s views 
would probably have astepted his or too, It is doubtful 
whether, if Napier had wntten an ordi thmetic at the close 
of his life he weuld have-used his decimal poift. Wingate em- 
loyed the decimal point with much more boldness, and ed 
t much more in the light of a permanent symbol of arithmetic 
than did (or conld) Napier. The Napieran pomt and the Bri 
separator differ but little in writing, and as far as MS. work is 
concemed if m quite easy to see why many sheuld have consi- 
dered the latter preferable, for ib wns clear and interfered with 
no existing mark. A pomt is the simplest separator possible, but 
ut had already another use 1a language In all the editions of 
Oughtred’s “ Clavis ” (which work held its ground till the be- 
ginning of the last centmy) the rectangulag separator was used, 
and it 1s not unlikely that ıt wos ultimately given up for the same 
reason as that which I believe will lead to the abandonment of 
the smilar mgn now used in certain English books to denote fac- 
torlals, viz, Pome it was troublesome to grist, But be this as 
at may, it is not a little remarkable that the frst separator used 
(or more strictly, one of the first two) should have been that 
which was "finally adopted after along period of disuse. All 
through the seventeenth century exponential works -to have 
been common, on which see the accounts in Sir Jonas Moore’s 
“Moors Arithmetick,” London, 1660, p. 10; and Samuel 
Jeake’s ‘‘Compleat . Body of Anthmetick,” Lond Ior 
(written in 7674), p. -208, which are unfortunately too long to 
quote in this abstract. - In his account Peacock is inaccurate in 
sa that the “ Logarithmicall Arithmetike” was published by 
Gallitrand and others the mistake hevmg arisen, no doubt, from 
a confusion with the ‘‘ Trigonometrie Britannica,” 1633; and in 
any case the reference is not a good one, as the “* Arithmetike” of 
1631 shows (for reasons which must be passed over here) a lers 
knowledgf of decimal arithmetic than do any of theechief lo- 
gaithmic works of this period. Also Briggs died in 1631, not 


16. 

Tiers is no doubt, whatever, that decimal tractions were first 
introduced by Stevinus in his tract, “La Dime,” De Mo 
elaine Books,” p. 27) is quite right in his in. 


erence that "it appeared in French in 1585, attached to the 
tt Pratique d’Anthmétique.” A copy of work (1585) with 
“La Dimo 


ded, is now in the British Museum. On 
the title-page o ‘“{Disme” are the words ‘! Premierement 
descripte en Flameng, et maintenant conuertle en Francois, par 
Simon Stevi de Bruges.” These words appearing also in Albert 
Gtrard’s collected edrton of Stevinus's works (1634) no doubt 
ve rise to De Morgan's inference that ‘the method of degimal 
ihon was emnbenesd before 1 5 in Dutch.” The Cambridge 
University L possemes a 1585 copy, entitled “Do Thiende . 
Beschreven door Sunon Stevin van Brugghe. ore Lee Dy 
Christoffel Plantijn, M.D. LXXXV.” (pri dated 
20, 1584), and there seems every reason to bali inthe absenc 
of any ovidence to the contrary, that this was the first edition of 
this celebrated tract. Peacock’s statement that “it was first 
blished in Flemish about the year 1590, and afterwards trans 
ed into barbarous French by Simon of Bruges” is also, I sus- 
pect, foonded on no other evidence than the sentence on the title- 
page oi ae “Disme,” which appears also in Gmard, De 
ogan rightly remarks that Sımon of Bruges is Stevinus him- 
‘self, but he cannot tell whence Peacock derrred the daie 1390. 
It is probable that it was merely a rough estimate obtained by 
Sonaiiering.the dates of the ather works of Stevitia: 
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Stevimus’s method involved the use of his cumbrous exponents. # 
Thus he wrote '27°847 as 27(0)8(1)442)7(3)* and read it 27 com« 
mencerments, 8 primes, 4 seconds, 7 3 and the queshon 
chiefly noticed in this abstract is the consideration of who first 
uw by a stmple notation the exponents mht be omitted, 

nd eee thia abbreviation into arithmetic. 
apier’s ologia ” was translated into several languages 
soon after its appearance, and I have taken some pains to exs- 
mine the different in which the translators treated the 
SEPET he alle the firat ase of the decimal 
point, as we can thereby infer something with regard to the state 
of degmal arithmetic in the ‘different countries. Napier (1617) 
n 





wrote 1993,273 ın the work, and 1993,2'773” in the text. 
Locatelio’s translation (Verona, 1623) this is just reversed, viz. 
there is 1993e27"3” ım the work, and 1993,273 in the text. 
The Lyons edition (1626) has 199927 in ihe work, and 
I 3,2(1)7(a)3(3)t in the ‘text, while Decker’s sedition 
(Gonda, 1 ) bas eg ee in the work; and in the text 
1993(0}2(1)7(2)3(3) last being exactly as Stevinus would 
have written it, Urainus’s “‘Rhabdologia,” Berlin, 1623, is 
not an exact translation, and the example in question does not 
occur there, 
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SANITARY PROGRESS ¥ 


ee tii of faledi con ively 
o ; bat sanitary art, the art of health, 
whether of individuals or èf comnftmrties, has been studied and 
practised for Sanitary science is the latest and highest 


rtance of its objects, 
and I may also add ofits result. It ıs the study of the causes 
of diseases, and it points out the means of them ; and 
Lam mre yon are all agreed that ‘'pievention ia better thar 
care ;” as Rollet of L well said, * Medicme cures indi 
viduals, hygiene saves the masses," But while we contrast hygi- 
ene (another name for sanitary science) with curative meaicee, 


or place to another. It is therefore only those who ara 
with disease, that are competent to deal with it all, and 
those who have made medical #ience generally their special 
subject, You sometimes hear it said that medical men don’t 
know much about diseases. Just think whet this means; disease 
zas bee eae by Seat men ee varies Sores for thou- 
years ; experiences have been recorded, comparisons 
made ; the effects of remedies noted from generation to gene- 
ration, and yet we are asked to believe that medical men don’t 
know earning about diseases ; the thing is absurd on the face 
o y s s 
Sanitary science is, then, a medical science, and the most inti- 


usinted 
are 


—I mean for its advancement as a science. Sanitary nyes- 
tigations can be scientifically conducted by medical men, just 
as pianos can only be played by mofiicians. science is also 


the latest development o medical science, Wo must understand 
simple ings ore we cainstudy complexones, Itis little use fora 
boy to y gher algebra until he has mastered tho rale of 
thies ; and so pathology, or the study of diseased acti be~ 
comes more and more advanced as pete —the study of 
normal healthy actions—is more scientifically pursued ; while the 
study of sanitary matters in a scientific way has only become 
arin oeie yoan Tomi he great advances made in the stud: 
o ology, physiology, istry ; but ible, it 
has made sich rapid arides, and evolved IUA AET ficta 
with to the causes of di that it has become tha 
popular subject of the day. Everyone thinks that he is com- 
petent to speak about it, and everyone who wants to make an 
effective discourse must needs take upon himself to expound 
exponent-oumbers in leto circles, which 

bavo been a for convenience of 
Pa a a D a ef ie a bee aatar in 

hd 
Lecture delivered at the Town 

Sprites LC ee ee ee 


_ were those whjch 


|] 
18 


A man may do more harm by grving the 


his authority to erroneous views ing the method to be 


employed for the prevention of diseases than he has di 


-d the whole of his life in any other way. None but fios 


who have made a special study of this subject have a right to 
speak on it, or at any rate have a mght to mfluence the public 
mind with regaid to it, The amount of good which may be 
dono by the’ tion of correct views og matters is 
incalculable; the amount of evil done by the enunciation of 
erroneous views, backed by apparent authority, fearfol. 

Bat if sanitary science is a thing of yesterday, such is not the 
case with the observation of sanitary nor with the prevtice 
of samtary art ; and, while itis true that sanitary science 1s essen- 
tially and entirely a medical study, and is necessarily so, it 1s 
equally true that the practice of the art of preservifig the health 
is not only possible to all, but is a duty which devolves upon all. 
In all ages wo have had writers on this subject. From all 
countries we may learn useful lessons oO Erom the dmi 
of Hippocrates, Galen, and. Celsus, we have records of the 
ant obier raons on the methods of preserving the health ; 
fiom the time of Moses we have had lawgivers imposing salu- 
tary conditions of existence upon unwilling, because ignorant 
Lal Gera We look upan the immense engin works 

ertaken and camed out by the Romans to supply them towns 
with pure water with astonishment, when we turn round and see 
our own towns supplied from polluted rivers, or, worse still, from 
shallow wells dug in the soil upon which they themselves stand, 
wells supplied in most cases chiefly by the foul water which hes 

lated from the surface of fhe growed. We have found out m 
{iter times that one of the main Ee AEE tho health LoF com- 
munities depends on the purity of the water, and we sec 
that the Roman engineers, by havmg to go’to a considerable dis- 
tance for water in order to get it to a sufficient height m their 
cities, accidentally, as it were, fulfilled one of the most impoitant 
of semtary mtx, i 
“Knowledge 1s power,” and as we come! to know more of 
the conditions which favour the spread of digeases, as we do 
daily, it is our own fanlt if we ect douse the power which 
that knowledge gives us. hero are two conditichs of msa- 
lubrity which are pre-eminent. I bardly know which to place 
first. The one is overcrowding, and the other the accumulation 
of Yefose Matters in and about dwellings. These conditions 
y favomed the of the fearful 
of the mi ages; as aresult of over- we 
we g deteriorated condition of the alr, from the diminution of 
the amount of its most essential constituent, oxygen ; and, worse 
still, we have it rendered foul My the exhalation of decom 
organic matters from the bodies of the persons T it 
Such a state of air is especially favourable to the multiplication 
of the poisons of diseases ; uch a state of the air is also brought 
about by the non-removal of refuse matters from the vicinity of 
habitations. Dr. Laycock tells us that the plague in York in 
each of its visitations, and also the cholera, bioke out in the 
same abominably filthy places; and in cholera epidemics tt has 
been repeatedly notiged that those of to which are 
moat filthy and most over-crowded, s suffer worst. 

But the danger ja not only from special epiflemic diseases, 
Such insanitary conditions induce a lowered vitality of the in- 
habitantr, who become prone to attacks of difeasgs of all sorts ; 
and then we have sickness, “inability to work, and consequent 
inability to earn bread and to rents, so the evil recoils 
from the tenants upon the ds. witness says, “Rent 
isthe best got from healthy houses.” Another, “Sickness at 
all times forms an excuse for the poorer part not paying their 
rent, and a reasonable excuse.” . ' 

I consider that one of the most important conclusions that the 
study of sanitary science has forced upon us lately is the conclu- 
sion that the immediate removal of refuse matters is one of the 
first necessities of the healthy existence of a community. There 
are those who would have you believe that refuse matters may 
be rendered innocuous in one way or another, so that they 
may be kept with safety in and near to houses. Don’t listen 
to them; the principle is wrong—radically meong. Depend 
upon it that the true method is to get rid of such matters at 
once, and in the simplest possible way, aŭd that is the cheapest 
lan m the end. Show me a town where refuse matters are 
Eept—no matter how they are treated—end I will show you a 
town Where the standard of vitality is low; I will show you a 
town with a high death-rate, especially among children. 
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some, to him, new view ot sanitary matters; this is mis- 
~“thievous. ht of 


ite aks the othetaido of the question, look at London, 
ero@you hare a on of 3} ons, with the lowest 
death-rete of any lange collected population in the wald, 
arith one of the lowgst death-rates among the towns of even 
oe paa ey: is this? I say unh lp and with- 
dut of contradiction, that with allowances made for the 
excellent position of London, it is mainlygine to the fact that the 
prmerpleethere, however incompletely it may be carned ont, is 
the immediate removal of all refuse matters; in London, the - 
water-carriage system, by which the foul wate cofitaining a very 
large proportion of the refuse matters of the po ig re- 
nove by gravitation in sewers, is carried out far more perfectly 


than un any other town, and this system is daily being ren- 
dered more ect jit is the nght system based upon a 
true principle, and its results are most salutary. When you have 
got rid of matters, then see what you can do with them ; 


and here arises a very curious consideration, S in most 
instances, were not i y bult as sewers but os drains; a 
sewer ir a condmt for the removal of fouled water; a drain is a 

for the removal of mere superfluous water, the object 
bemg to dry the soll, The pattern of al] our old sewers, the 
Cloaca Maxima et Rome, was originally a drain ; it. was con- 
structed by Tarquinius Priscus, the King of Rome, 600 
years B.C., to drain the marshy ground betweetl the Palatine 
and Capitoline hills, and ıt was so well constructed that it drains 
that at this moment. Pliny wondered that it had en- 
ied oy unaffected by earthquakes, by inundations of the 
Tiber, by masses which hed rolled into its and by the 
weight of the ruts which had over it d he 
Be Gan Ae ee who choose to'go'to 
Rome, discharging, after more 2,400 its di 
water into the Tiber? But the convenience ones dae 
for the disposal of refuse matters soon became apparent, and ao 
it was tumed into a sefwer, and has been one ever since. 

Well, what are we to do with the refuse sewer water, when we 
have got it ont of our ? This is one of the greatest ques- 
tions of the day. -Diains, of course, were naturally made to 
dischaige mto mvers, thetr proper place, so long as thoy were 
ie wien Tey come to be nsed as this will 
not do; m the first place the rivers are fouled, and m the nert 
the manure is Jost. T shall be able to show you in the coume of 
the lecture that the only way known by which sewer water can be 
either purified or utilised, 1s by turning it, with suitable precan- 
tions, on to land, that this may be done, not only without 
injury to the health of the nexghburhood, but with great benefit 
‘in many ways. . ee 

We have spoken of drains to dry the soil ; what is the neceanty 
of this? | Every farmer knows that crops will not flourish on un- 
drained land ; neither can human beings; a damp house is a- 
synonym for an unhealthy house, you all know that ; but it 1s 
only @ithin the last few , asthe result of & most impotent 
sanitary research, made by Dr. Buchanan, that we have come to 
know as f scientific fact, all dispuje, that the drying of 
the sou of a town reduces the nimber of deaths from consump: 
tion in’a most extraordinary manner ; in some towns the number 
of deaths under this head been reduced by one-third or even 
by one- m this way. 

To mention some other special disenses which have been suc- 
cesafally combatted of late years, look at , that terrible 
malady which formerly decimated our navies ! e know now 
that that disease may be nted the use of Hmejuice as 
part of the daily food, and we are no longer afraid of it, (Some 
ulustrations of the ravages of this disease were given.) 

Look at mnall-pox, beyond all exception the most fearful 
epidemic disease with which the world was ever afflicted! We 

how to prevent it, and we have recently had a very severe 
lesson from not ying that knowledge. It is to the immortal 
credit of that Jenner, the discoverer of was 
an lishman ; there are certam people, and ihey have actually 
formed .a society, who are trying to get comp vaccination 
done away with in this country. Let me tell you if there is 
one fact established in preventive medicine it is that vaccination 
affords a protection from «mell-pox ; let me tell you that this 
statement is founded upon an induction such as has been brought to 
bear upon no other subject In medical scienco; and, let me add, 
that those persons who bring isolated facts as arguments against 
a statement so supported, show that they have no idea of the 
nature of an induchve argument at all. An unvaccinated per- 
son is a danger to the community, and not to be allowed 

o go at large, and so far from persons merely fmed for 


. 
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‘te 
not allowing their children to be vaccinated, and then permitted 


to keep them unvaccinated, the children t to be vaccfhated 
by the public vaccinator, even in spite of their who 
should not be allowed to risk their children h their 


own o and ignorance; and not their 's 
lives, bat those of the persons around them. Tho recent epidemic? 
of amall- showed important things—it showed us 
what we before, small-pox is far more fata? to m- 


fatal to unvaccinated children, it is lees 

than to other persons ; thns demon- 
strating the necessity of re-waccinatlon, and it showed us that 
Te-vaccination once performed is actually a better protectiof 
agamst small-pox than a previous attack of small-pox is. You 
know thet it is not common for a person to have small-pox 
twice. Well, it is much less common for a person to have 
smell-pox after he hes been re-yacci and if he 
has it is almost certain to be a dattack Out of nearly 
15,000 cases of amall-pox into various London hospitals 
during the late gamis only four presented proof of having 
been re-vaccinat 5 

Let us pass on to typhold fever. Here isa disease of the very 
existence of ch, as distinct from certain ether diseases, we 
have only known in recent times, but yet a disease about which, 
thanks to the researches of men now among us, one of whom it 
especially becomes me, as his pupil to mention, Sir Willtam 
Jenner, we really seem to know more than about almost any other 
disease ; a which we deliberately hunt down to its source, 
and stop just as we could stop apply of stone Foma uay 
or of 1ifles from an armoury ; a the haunts and habits of 
which we know with such accuracy that we are able to go mto a 
house and say, ‘Alter this, and alter that, or will very likely 
pet typhoid ferar har, ™a disease the ways of which we know so 
well, that, when there has been a case®of it caused by local 
defects in a house, we can almoat what alterations are 
required without going to the place. Surely the results obtained 
from the study of this disease are some of the most striking 
results of muta y in our day. I find that the idea has 
become widely spread that the recent epidemic of oid fever 
in London-was due to the distribution of milk from a sewage 
farm; this was not so, and I regard it most in the light of a 
special providence that nonë .of the milk sent out from that 
estabhahment came from a sewage farm: had it been so, such a 
fact, combined with the prejudice and ignorance which exists upon 
the matter, would have dealt a severe blow to the of one 
of the sanitary ments of the day. e cause of 
that epidemic is known with absoliite certainty, the very channcl 
by which the poison got into the dairy well having been recently 
unearthed. 

I must allude, for an instant, to the recent sanitary legislation ; 
it has been fomd fult with by many on account of mattas of 
detail; bwt consider the fact that the result of it-ig that the 
country has spent a sum of money m the employment of 
medical officers of h and inspectors, and that such 
men now exist, and you will see that in it we may find great cause 
for rejoicmg when looking to the future of sanitary progress, In, 
a lecture on the ‘‘ History of Hygiene,” which I delivered some 
thico'or four ree sgo at Univemity Collage; London, T. sid, 
“ From its very nature, hygiene interests classes of society ; 
but it is to those who are worst off—the poorest and most 
wretched—that it must direct its first attention. Civilisation has 
as Bouchardat has well re- 


houses for the warkmg classes, to a ‘free supply of good water 
and to satisfactory sewerage arrangements, that we must look for 
an amelioration in these respects ; and I would hasten to add, to 
a wider spread among those classes of such an education as 


shall lead them to appreciate the means used for the i ent 
of their condition, and to lend a helping hand for the co 
of those means,” 


I feel that I cannot do better in conclusion than congratulate 
this town on having, through the munificence of one of its 
citizens, been the first tosppreciate the importance of the educa- 
tion of the lo in these subjects, and on having such an 
PAI PE apriiinie mae on Mae Se viet 
to Mae people ani e myself on having the pri of 
such an o 


sanitary science, time is 





broadcast, thia great irriba ol 
coming whi mas Looe 


forward td by Dr. Parkes when he wrote :—‘ Let us hope that 
matters of such great moment may not always be considered as 
of less Jmportance than the of extinct nations, or 
the unimportant facts of, a dead history.” 











SCIENTIFIC SERIALS 


THE current Jbis with the latter part of Mr. 
Broake’s notes on the ornitho of Sudinis, special attention 
being drawn to Orts tetrax, which is moderately common ; Fhani- 
copterus roses, which occurs in large flocks'during the winter and 
even ap to June; the presence of P. erithacus is doubtful. 
dase Pig kage not aon, though included in both Cera’s and 
Sal s lists. In the museum there are several specimens o 
Fhalacrocoram demarestii, and P. carbo is extremely common. 
Larus andowins is found, though very .—Captain F. W. 
Hutton, in a note on Rallus modestus of New Zealand, gives 
evidence to show thatyDr. Buller is in error when he considers 
R. modestus to be R. dufenbacki, m an immature state of 
e as the proportions of the chicks are different, and the 
il of the latter more slender.—Mesars, Salvin and Elliot in 
continuation of their notes on the 7¢vchf/ida, discuss the 
Thaluransa, which is exclusively tropical, and consists of eleven 

ies and five sections.—In notes on Chinese ornithology, 

. R. Swinhoe draws sp€cial attention to Cepe rudis at 
Ningpo, Gallinage solitaria, Endrominas vrredus, and other 

aswell as weter-birds found at Shanghai —Mr. Sclater 
supplements Mr. Salvin’s list of the birds of Nicaragua, with 
additions from a recent emall c@flection made by Mr. Belt, 


adding seventeen mostly well known Central 
Am —Mr. E L Layard gives notes of the birds observed 
D Sapa and MT Sclater describes and fignres two new species 
nam him Picolagtes n and Tham simplex, — 

tain J. H. Lloyd on the birds ın the provmce of Kathawer 


in West India, commences the detniled account with an inte- 
Testing comment on the general ornithological description of the 
region. ' 


e- 

Tu Monthly MR Jobta] fOr October, commence 
with a description, by Mr. F. H. Welch, of the thread-worm 
Filaria tami, occasionally mfesting the vascular system of the 
dog, with remarks on the same, relative to Haqgatoroa,in 
general, and the Filaria in the human blood. The specimens 

escribed were obtained from the right ventncle end pulmonary 
artery of adog, from Shanghu, the male, female, and young 
bemg described The left ventricle also contamed some 
of the .—Dr. Royston- ig fully Mlostrates a paper en- 
titled Pi Robe hes in § Spectra, ‘applied to test 
residnary aberration in microscopes and 
the construction of a com 


describes a new freezing microtome in which the 

escape tube are much than in his older instument, 
and the indicator is improved.—Mr. Ch. Stodder, in a letter, 
points out that it is inaccurate to suppose that the nominal price 
of American objectives is directly compmeable with that of 
E 7 aah, xa the gole of nioney in the two countries is 
£0 t, and duty has to be paid on entering the former. 


Aånali di eared - iaia alla Medicina, July number, 1873. 
—We notico this Journal, besides a mmibes of formale Zar 
ons and other details interestng to the 

a paper by Æ Gubler, on experiments with new and 

ids, which deals, am others, with apo- 
morphia.—There is a translation of Mr, Simon’s memoran- 


freenng box 


briefly (in about 189 pagea) abstracts of the papers before 
the Society, together with other matter of the usnal nature. 


Reals Istituto Lombardo di scunse t Leitire Rendiconti, Fascicolo 
din,” July 1873.—This number contains several critical lite- 


rary, histo and philosophical papers, mclu one on 
Kant’s philosophy, C. Cantoni -In the scientific section 
there is a by Cavalleri on improvements in the 


h a of a paper by P. Cantoni on elec- 
erecta ich is iustrated with several tables of date. 


—Fascieolo xiv. contams a paper on the capacity of the namal 
fossa, by P and one on cholera by ( Stranfbio, — 
C. Lombroso d some experiments on the tonic action of 


r 


K 


Sale who replies to the paper, maintains that the 


” gid in the fertilisation, 
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mialan (gute) atie affected with the -Percius glaucum. The author 
that the maize in this state acts injurlously. 


to another ause. —New comet duscovered.at the 


apers are on the propagahon of 
ibell, and a letter on a purulent 


1 5: ` 


ace ‘AND ACADEMIES , 
PHILADELPHIA’ 








of ‘thé flower _of Pedicularis , in which it was 
evident self-impregnation was impossible, and there seemed 
to. be, no-bpecial arrangements fertilisation by distinct 


case. 
arch uf the corolla, and, with the anthers, were directed 
1o The pi which at an eariy s and, long before the ma- 
-of the pollen, was protruded the corolla, rendering 
A A A je n flower. But the flowers 
were always abundantly fertile, and though the arrangements 
‘were such as seeming’ Ce to aford no chinor- eye for inea to 
t wargalso prgbeble that in some we 
by them. rE R T 
lant, but faled to find any 
seemed .to have the 
ting. thé flowers ie 
te ta the ou of 


was ‘accomplished 

deroted soma time to-watching the 
clue to the process. A. speci 

plant capecally mir ik 
tanbens: but they bored throug 
the tube for the saccharme matter, and the anthers or pollen did 
not seem to bein the least disturbed by this, Stil it was so 
highly probable that in some way some insect aided m the crom- 


fertilisation of these flowers, that it t serv® a useful purpose 
to direct attention to it, as others with tne snd opportunity might 
: i a ar aa 
RIGA ? 


Eyo Teana fen dat that certain fires which 
occurred almost dail ras to December last year, in a 
village of the Orel ae arose from 


drogen out of the marshy ground. 
April 23.—M. Potala a pep pet on the composition an 


formation of 
have been oe oe A Bin 
the veg ee.” Ee AE 


3 Ciel ee 
petrified, shell-less molluscs, M. Petxholdt form his 


view thus :—In a layet of fme sand, mud, and car 
of lime, are h mutual attraction of «particles of 
the latter, several ball-heaps of lime. Nert, of 
the whole at a later epoch. Distmbance of stratum by 
rater, free the hard stones). 
Aprii 30.—M. Pfeiffer shpwed r small h chick with. 
lago legs, found dead with another, which was alrve in the 
_ same The two were connected by a After separa- 
tion the chick throve narmally. 


May 21.— 


-Glasenapp gave a note on blackened wood in 
certain trees blown down in a storm, The blackenin 


is attri- 
side of 


ff ar Ut Ref est of 
Kaurland.— Cor aremana a No. 9, contains a descrip- 
tion of the makes of the Baltic Provinces, of which thero are 
ae Tropidenctus natrix, and Coronaila 
GOTTINGEN 


Royal Acadomy of Sciences, Aug. 6.—Dr, Paul du Bois- 
ond ® paper on the representation of func- 
tions hy. Fourier’s series, 


Aug. 13-—M. Waltz ‘some pointe in the Annales 
relative to Pippm and ehuslevatne mi gia 





——————<;—&O 


of the tme. ~M. Ewald gave « paper on the passage, 
sung of 12: "T shekéls, five-and-twenty shekels, ten- 


oi 


shekelap anc 

advances a theory, ai i A a ere E 

manehs having been known in the first halfeof the sixth century 

BE DT Vos oma a Tote on the geometry af focal 
aces O 


°- Ang. 20. : a long ona new 
method of solving Pell’s sation Det ae 
Panis 


ee of Sciences, October, 6.—M. Bertrand in the 


pustule 
—Statrtical tables of the losses of German armies in 
caries er ebegpe ed aed by Capt. D. H. Leclerc: —The 


subcutaneous infgretus of cholera, by M. Bouchutg—On the im- 
a ie by the of Eucalyptus 
in marshes, by M. Gimbert.—S on the Phyllarera, 


M. Mar Comae On She action on the Trie of Me carboni 


disulphide used to destroy the Péylorera, by M. Lecocq de . 
Boisbandran.—On sire and variations of the sun’s diameter, 
by 8. Respighi author in his letter criticised Secch’s ' 


statements as to the difference between the nautical almanac 
diameter and his own observations by moriochromatic light. . He 
ed Secchi's observaticha as erroneous,—On the theory of 


of gases and liquids by e iy A Melsens, The author 








the dry way, by M. Ditte. -Researches on acid, 
by M. E. —On the development of Barrackiañs. ao 
z note on the embryos of 7; martinensis, by M, Bavay. + 
PAMPHLETS RECEIVED -A 
mS of al the Momos known to mbabit Ireland : David 
— to = 
oat ne m Natural ieee Soaety for 1871~a—Layton Astro- 
~ namical O ionos — Report, r Bociety of N —law 
of Elliptio Moton deduced fram the Laws of Gravitation 
—Milk, Typhoid Fever Mil Sewage 
to the Koowleden the Meteorology of the Antarctic ' 
Se A new ee the Differentials of Funchons ; Profs. 
Rico and Johnson.—Count Rumiord, How he from 
Bavaria; T. L. Nichols, M. D.A. Scumper across Rone: Ee Micha 
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LIST*OF SCIENTIFIC SOCIETIES 
AN® FIELD CLUBS 2 
In, GREAT BRITAIN AND IRELAND, 


The following list has been compiled mainly from in- 
formation recently sent us the Secretaries of the 
various Societies named. or obvious reasons the 
Chartered London Societies have been omitted, and in 
the meantime we have omitted the scientific societies 
connected with the public schools, a list of which we 
hope to be able to give in an ear: number. Corrections 
of the following list and any additional information are 
requested by the Editor. The letter (E) denotes that the 
number of memb has been taken from the list 
appended to Sir Walter Elliots Address to the Edin- 








burgh Botanical Society (November 1872); a denotes 
that the Society is also a Field Club; and ò that it issues 
regular or occasional publications, 
County and Title of Sqrety. ar =l 
a Zi 
ENGLAND AND WALES : 
Berkshtre "A 
Reading Mimcscopical Society... 1860] 72 
abNewbury District Field Cab... 1870| 98(E) 
Buckingham shit a 
Tigh Wycombe Nat, Hist Soc. 11865 {E} 
Cassbridgeshire 
š Cambridge Philosophical Society .. . . |1819] 557 (E) 
a 7 Field Naturalists’ Club and Ento- $ K 
GH a . [1852 ) 
Cae Seen science’ Club... a° lufnBya] r2 
Chethire (See Lancashire) 
aChester Society of Nat. Sci. [1891] 454 


Cos wall bd 
Cornwell Royal Geological Society (Penzance) ia 163 
I 


gary mare ey ay 

éPensance Nat, Hist, Soc. ...11839) 60(E) 
Cumberland 

aKeswick Literary Soclety ... ..(1869] 70 
Devonshire 

ee atitical S Institution and Devon i ad Cor Cornwall Balse 








` Torquay Nal ory Society ; 2 ft 104. 
abTeign Naturalists’ Field Club ... - Pal 123 
Pete aa yen Advancement of | Science, ‘Lite: 
-|1862| 174 
afta Katalin Club and Archeol. Assoc... |1862 ae 
Dorsetshire 
dPurbeck Society ... ten ae Ste 1855) 300) 
Durhast (See Newcastle) 
aSeaham Nat. Hist. Club .. J861] 5o(Œ) 
Glamorsgushere 
Royal Institution of S. Wales (Svans) «. (1835) 2 
adCardiff Naturalists’ Society .. mee a 
Gloucestershire 
abCotteswold Naturalists’ Field Club (Stroud) . . rage ete) 
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. County and Title of Soctety. 1 sf 
Sj ZA 
EE E ee EE E. 
abBiistol Naturalists’ Soci ©.. a. JIB62]| 204 
aéCheltenham a Aseaiten ee 1867) 32(E) 
Lian pskire 
bIsle of Wight Philosophical and Selentific Soc. ras 103 
aéWinchester and Ham Scien. & Lit. Soc |1 125 
Bournemouth Nat. Hist. & Antiquarian Soc, |1870 
S, of England Lit. & Phil Soc. (Southe Southampton) 115(E) 
é Herefordshire ) 
abWoolhope Naturalists’ Field Club . 1851) 174(E) 
o Zu 
abEal Kent Natural History Soc. (Canterbury) [i538 109 
abFolkestone Natural History Society I 150 
abMaidstone and Mid-Kent Natural History and 
Philosophical Society {1869} 8o 
abWest Kent Natural History, Microscopical ar and 
Photographic Society |. 135 
Loudon, Counties elided i 
oc Association ar ae A th 297 
uekett Microscopical Club . . ..{18O5) 570 
Id Change Microsco ae ~: tee 1865 
abCroydon Microscopi ti {1870} 135 
South London Micros. wa Nad, Hist. Club `. 1870] 200 
» Entomological Soci pes 1872 
aNd Cross Micros. and: Nat Hist. Soc. 1872 
Sydenham and Forest Hill Micros. Club... 
Bethnal Green Clubs .. vii 
r ` 
éManchester gi? ao Philosophical Society 
cludmg Microscopical seron), 1781 a 
éLiverpool Lit and Philosophical Soclety... 1812| 1 
éLancashire enya Historical Boney 1831) 257(E 
dilate Naturalist’ Field Club . . L 500 # 
abMan Field Naturalists’ Society 1860] 180 
a 3 Sclentifid Students’ Associaton 41860) 140 
a A Lower Mosely Street School Nat. 
Hist Sow 2. 4. 4. about 186a 
aLunesdale Naturalist Field Chib (Laacakterh I 80 (E) 
ry Leaps rot Society 00. n 
ab ji Geologi Seea, Abe A 
Warrington Literary and osopleical Soclety 96 
Lei i 
éLeiceste: Literary and Philosophical Society .../1835! 238(E) 
" ‘ ‘Norfolk . 
aNorwich Geological Society 2 {1864 
adNorfolk and Norwich Naturalists Soclety ... |1869] 118 
” Microscopical Society o oa e 
o Northamptonshire y 
aNorthamptonshirę Field Club ... 1866| 50(E) 
e 
Northumberlandshire 
Newcastle-on-Tyne Lit. and Phil. Soc. .. 1793] 1500 
” ” A Soc. 1813 
» _ Entomological Soc, 1870) 35(E) 
bNorthumberland, Durham, and Newcastle Nat 
Hist. Soc. aaa Tyne) 1829| 130 
abTyneside Naturalists’ Field 1846| 600 . 
Nottinghamshire 
aNottingham Naturalists’ Society H al 45 
3 Literary and Philosophical Soc... 271 
Oxjordshire 
Ashmolean Soclety (Oxford) oe vee f F828 
Shropshire N 
éLadlow Natural History Society .. ... ..{1833} 70(E) 
Shropshire and N. Wales Natural al History and 
eAntiquarian Socjety vee 1835)  86(E) 
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County and Title of Society. 





2bOewestry and Welshpool Naturalists’ Field Club 
and Ärchæol 
aSevern Valley ronnie ield Club ( (Bridge: 


north) 
aCaradoc Field Club (Shrewsbury) 
@ 5, ield Club .. 
Somersetshire 


Royal Literary and Sclentific Institution (Bath) 


2 
sSomersetshire Archwological & Nat. Hist. Soe. |1849 


abBath Nat. Hist. and Antiquarian Meld Club. . 
"Staffordshire 
adNorth Staffordshire Naturalisty’ Field Clb ... 
oTamworth Natural History, Geological, and 


Antiquarian Society 
Suffolk 
abSuffolk Institute of Archeology and Nat. Hist. 
" ~ (Búry St Edmunds) TET 
Surrey (See London) 
adHolmesdale Nat. Hist. Club (Reigate) .. 
Sweex © ° 


aéBrighton and Sussex Nat. Hist. Son... 
abLewes and East Surrey Nat’ Hist. Soc... 
siastbourne Nat. Ht. Soc. o un au 


Warwickshire 
ea Nat. Hist. and Archaeological Soc. 
Natmalists’ and Archeologie 
Ë eld Cab 


Bhmingham Nat. Hist. and Microscopical Son 


Leamington Philosophical Society 
Wiltshsre 
Wiltshire Archeological and Nat. Hist, Soc .. 
° Worcestershire s 


eva Nat Hist. Soc. 
Naturalists’ Fyld Clab 
abMalverit Field Club 


4 HL 
abDudley and Midland Geological and | Scleatifc 


and Field Club... 


Yorkshire 
éLeeds Philosophical and Literary Society ...| r820 


Hull Literary and hical Society... . 
Sheffield Literary and P mop ical Besley 
Whitby Literary aad Philosophical sae 

6Yorkshire Philosophical Society e. 
Scarborough Philosophical S 


ociety .. JI 
W. Riding Geol a Polytechnic Society 


abYorkshire Na uh, 
aHalifax Naturalists’ ae 
aLeeds Natural 


abWest Riding Conso Consolidated Na a Society 


ra Hud: eld Naturalists’ Society ... 

afleckmondwike _,, i wn 
aWest Clayton M š 
aOvenden ny a 
aBarnsley , ” 

+ aStainland S 35 
aRippenden ” ” 
aHolmforth Ts AA 
aWakefiald ne i 

Lad ” 

aRostrick i i 
aBırkby ay i 
Ripon Scientific S 


JE 
aRichmondand N. aay Naturalists’ Field Club 


aNorléad Naturalist’ Soc 
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86 I7 
abCleveland Literary and Phtlosophical Society. 11863 root 


























abDerry Nat. Hist. and Philosophical Society {1870 
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County and Title of Soclety, E j 
$ e a! $ m z 
ie E REEE S T 
#Bradfgrd Philosophical Society . [1865 
45 aBolton Scientific "Studente Society i 1865 
aLeeds Naturalist» Field Club R Biu: 
243 Association e. vee [T87O] 66 
71 (E Bolton Literary and Scientific Society Te 871| 100 
60 aThe Denny Club (Leods) ... 3 
z aMorley Naturalists’ Society 13(E) 
E SCOTLAND 
a ) Aberdeenshire - 
Aberdeen hical Sonety =... I 83 
ae ee 
Beronchshire 
100 abBerwickshire Naturalists’ Club... ... @.. . 1831] 249(E) 
Claekniarnanshire 
@bAlloa Nat. Sclence and Aichsology Soc, . [186a| rro 
147 Dace rierski 
aéDumfirieshire Nat. Hist. and Antiquarian Soc.|1862| 100(E) 
105 (E) ° Hyekire . 
2 aLags Field Naturalists’ Soc, À.. o T . 1863] 60 
foe -Forfarshire 
oF éMontrose Nat. Hist. and Antiquarian Society...| 1836] 1 
@Dundee Naturalists” Field chb n a AD 188o am 
97 (E) Lmverttess-shire z 
Inverness Literary Institute 60 
50(E) Lanarkshire 
Glasgow r pieoptileal 3 Society... - = {1808} 570 
ač Nat Society .. a ue 1851 oe 
ab p Geological Society .. 0. 1... [1858) 202 
320 Morayikire 
Elgin and Morayshire Lit. and Scien. Assoc... 1836 100 
200(E) i ON 
T0 urn 
6o Naim Naturalists’ Club 
172 (E) ane 
Orfney Nat. Hist. Soa see ee e 17839) I7, 
oe ETIS: ae ociety ” 
7 nt S a . 
Tim abPerthshire Society of Natural Science ix ee 150 
8 b 
49 E , Renfrewshire 
fE) Paisley Field Club (recently formed) 
981E Roxburgh 
{E Tweedside Physical and ice cle eis 18 60 
GE bHawick Archeological Somety.. ... 185 oe 
Selkirk 
123 Galashiels Society (recently formed) 
T oo 
37 E) Antrim 
SBelfast Nat, Hist. and Phil hical Soci 
ac ,,  Naturalisty’ Field Club. ee lees ais 
Cork 
Royal Institution (Cork) ... verses ee I807 
Cork Literary and Scientific Society...» + {1819 
e Cuvierian and Archseological Society (Cork) .. 1835 
To Londonderry 
80, 
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LOCAL SCIENTIFIC SOCIETIES e number of members belonging to many of the societies 


L 


J 
W?*: have devoted ‘part of our®space” this week 

to a kind of Census of our Local Scierftifac 
Societies, It willybe seen that in ‘these Islands we 
already muster a goodly number, but no friend of 
Science would consider the number satisfactory ; it does 
not, we are sure—seeing that there are twenty counties in 
England and Wales, and a much larger proportion in 
Scotland and Ireland, which appear not to boast of any 
such society—represent the true activity of the different 
regions from which, so to speak, the societies are fed. 
We do not suppose that our lst is accurate; indeed our 
present purpose in printing it is to gather information. 
We hope that many societies exist which are not in our 
list; we fear that sgme have already ceased to exist since 
the time that Sir Walter Elliot, with*infinite pains, com- 
piled some ef the data on which we have had to rely in 
the absence of information forwarded by the officers of 
the societies themselves. 

On the whole, however, all lovers of Science and advo- 
cates for the spread of scientific educ&tion among all 
classes, ought to feel greatly gratified at the rapid increase 
during recent years, of local scientific societies and field- 
clubs indicated by the dates of foundation to be found 
in our list. No more unmistakeabbe sign of a general 
elevation of taste, of the spread of the scientific influence 
and of a desire for scientific knowledge, can, we think, 
be obtained, than this starting-up, in all parts of the 
country, of societies for the express purpose of scientific 
work in one form or another, and that generally as a 
means of recreation, By far the greater number of the 
societies have had their birth within recent years, With 
one or two exceptions, the older societies are not very 
prominenl]y scientific, while as a rule recently founded 
ones bear on their very frant the d ion that they 
have been established solely for the pursuit of Science. 

Thisis indeed very encouraging, more especially when 
we reflect that this result is no outcome of any temporary 
burst ofenthusiasm, of any exciting scientific “ revival? 
agitation, but is simply the natural fruit of the slow but 
sure development of the scientific spirit in our country, 

From the information which has been kindly sent us by 
the secretaries of the various societies many interesting 
facts might be presented, and many curious and valuable 
inferences drawn. It will be seen from the list, that the 
societies are very unequally distributed over the country, 
quite a busy hive ofethem being clustered around the border 
counties of England and Scotland, while not a few counties 
in both countries, as well as in Ireland, are quite unre- 
presented, and many large counties by but a single s8ciety. 


Why should this be? Is it to be attributed to the backward’ 


state of intelligence and education in the unrepresented 
districts? We do not think so; we believe that in every 
county in the three kingdoms, men and women will be 
found with an intelligent love of Science, a desire for scien- 
tific knowledge, and a wish for the spread of scientific edu- 
cation, Such people ogly require to be roused to perceive the 
advantages of the establishment of scientific societies and 
field-clubs in their midst; if only some one would take 
the initlative and start such societies where they do not 
at present exist, we have no fear, if judicious means be 
used, that ample success will follow. From the large 











members belonging to all classes of society, it will be 
seen that it is now considered honourable to be connected 
with such an association ; and although in most socicties 
there is only a small nucleus of working members, still 
while efforts should be made to engage all in the work, 
the non-working nfajority should be considered as, at least 
by their subscriptions and good-will, they help on the 
good cause, ¢ 

Iñto these and other details we hope to enter in one or 
more future articles, founded partly on the statistics we pos- 
sess, At the present time, when a Committee of the British 
Association is considering the whole question of our local 
Societies, we thipk it useful to point out the extreme 
importance of an increased activity in this direction, The 
recent action of the Government in aiding the establish. 
ment of Science Schools has enormously increased the 
advantages which such local associations may confer on 
outsiders, while at the e time it has greatly widened 
the recruiting ground. And it is in this double capacity 
that the formation, encouragement, and extension of such 
societies should be the care of all, whether scientific in 
their tastes or not; “vhile, fo friends of Science it is 
crucial, for Government aid, under existing arrange- 
ments, can only come where there Science Classes ; 
and’ without Government aid, in nine cases out of ten, 
the thing will fall to the ground altogether, or drag on 
an existence of second-rate utility. 

If there then be any Scientific Societies without Science 
Classes atta: todhem, let them be assured that their 
museums are comparatively valueless; and further, that 
their museam must always remain as it is, for though 
it is clear to many that the Government must@oon suffply 
typical collections „to museums which arg available for 
teaching purposes, it is equally clear that there is no 
reason why they should do so to museums the utility of 
which 1s limited merely to nftmbers of a society. 

Again: If there be any Scientific Societies without 
Science Classes attached to them let them be assured that 
their coursesSf lectures will prove of the least possible 
value; for mere lectures to those anxious to learn, but who 
are gebarred from more serious study, are more than dis- 
appoi , they are hurtful 

In the ordinary cqurse of things the Lecture should be 
the precurso of the Science Class. The Science Class 
should drive the student to the Museum, and from the 
zealous students the society sh®uld be recruted. 

There is one ‘poipt in which all will acknowledge our 
local societies have of late made considerable progress, 
and here again the British Association has been helpful 
to them—we refer to the more general establishment of 
courses of lectures, and the more general engagement of 
competent men of science, to place things new and strange 
before their members. Tet not such lecturers forget that 
their duty is almost a sacred one ; though he may not be 
a Davy, there may yet be a Faraday among the audience, 
one who may de gained or lost to Science according as 
the lecturer does his allotted work well or ill 

This brings us to another point. Why should not 
physical and chemical apparatus available for high- 
class experimental lectures be occasionally saen in 
our museums or in rooms adjoining them? Why 
shpuld the stuffed crocodile and curious weapon of some 
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southern race of savages have it all their own way to the 
extent that they do? Here, no doubt, our Government 
has been greatly at fault, for after all, humble local 
museums, parvis componere magna, are little’ British 
Museums, and there is no help provided by the govern-. 
ment. for any physical, or chemical, wor astronomical 
students in the British Museum. But though our govern- 
ment is behind the age in London, the South Kensington 
authorities are alive to the weak point in the°armour, as 
regards the provinces, and if a local society will only 
establish a Science Class, travelling collections of the most 
important modern scientific instruments are to Be had for 
the asking; and we may hope that ere long there may 
be a model museum at South Kensimgton, doing for 
physical science what is done for it in Paris by the magni- 
ficent Conservatoire des Arts et Métiers, a museum in 
which the applications of Science, and the implements for 
the teaching of Science hold the first place. 


fb ————-~ 
‘FARADAY ON SCIENTIFIC LECTURING 


A’ a time when the lecture season is commencing, we 
believe we shall be doing god service by placing 
before those of our readers who are not already ac- 
quainted with them in Dr. Bence Jones’ “Life. of 
Faraday,” the opinions of that great man on many pofnts 
connected with lectures on Science. 7 

They were written to a friend when Faraday was but 21 
years of age, but we believe he would have ghanged little 
though he might have added much ifhe had revised them 
in his later years. Ho commences by explaining that :— 

ea upon which I shall dwell mdte particu- 





larf at p thas been in my head for some considerable 
time, and it ngw bursts forth in all confusion. The 
of attending and 


portunities that I have latterly 
cBiaining instructions from various lecturers in their 
performance of the oat agached to that office, has 
enabled me to observe the various habits, peculiarities, 
excellencies, and defects of each of them as they were 
evident to me during the delivery. I did not wholly 
let this part of the things occurrent escafM my notice, 
bat when I found myself pleased, endeavoured to ascer- 
tain the particular circumstance that had affected me; 
alsd, whilst attending Mr. Brand and Mr. Powell in their 
lectures, I observed,how the audience weqe affected, and 
by what their pleasure and their gensure were drawn 
forth. 

“On going to a lecture I erally there before it 
begins indeed: I consider Aine an A Nera of no 
small magnitude to poled ya ee of an eee 

entering amongst them in mi a lecture, and, 
raced, bordering on an insult to the lecturer. By arriv- 
ing there before the commencement, I have avoided this 
error, and have had time to observe the lecture-room.” 

He dwells on the form of the lecture-room, and then 
indicates how important a matter ventilation is. i 

‘There is another e be oaeee a 

to a lecture-room of as much importance ost 
‘as light itself, and that is ventilation. How ofteħ have I 
ee ee surrounded by 
a number of other persons, and confined in one portion 
of air! ee the pace finished, the 

hts extinguished, myself away m to obtain a 
aah supply of that element! The want of i caused the 
want of attention, of pleasure, and even of comfort, and 


not to be regained 


d without its ous admission. At- 
tention to this is more parti yn in a lecture- 
room intended for night delivery, de the lights buinihg 





add 
body. e 

He then gæs on ¢— ; 

¢ Having thus thrown off, in a cursory manrfer, such 
thoughtseas taneously entered my mind on this 
part of the subject, it appears propé® next to consider . 
the subject fit for the purposes of a lecture. Science is 
undeniably the most eminent in its fitness fer this pur- 
pose. There is no part of it that may not be treated 
of, illustrated, and explained with profit and pleasure to 
the*hearers in this manner. The facility, too, with which 
it allows of manual and experimental ion, places 
it foremost in this class of subjects. After it come (as I 
conceive) arts and man the polite arts, belles 
lettres, and a list which may be extended until it includes 
ajroost every th and idea in the mind of man, 
politics excepted. I ‘was going to add religion to the 
exception, but remembered that it is explained and laid 
forth in the most pgpular and emineftt manner in this 
way. The fitness of ae however, is connected in an 

manner with the kind of audiencë that is to 

be present, since excellent lectures in themselves would 
appear absurd if delivered before an audience that did 
not understand them. Anatomy would not do for the 
generality of audiences at the k. L (Royal Institution), 
neither would mètaphysics the attention of a 
company of schoolboys. Let the subject fit the audience, 
or otherwisé success may be despaired of.” 

Now for the lecturer :— 


“ A lecturer may cênsider his audience as being polite 
or vulgar (terms I wish you to understand acco -to 
Shuffleton’s new dictionary , learned or unlearned (with 
respect to the subject), ers or gazers, Polite 
co y expect to be entertained not only by the subject 
of TA but by the manner of the iene th 
look for for consonant to their dignity, 
and ideas on a level their own. The is 
to say in general, those who will take the trouble of 
thinking, and the bees of business—avish for som 
that they can comprehend. This may be deep an 
elaborate for the learned, but for those who ate as yet 
tyros and unacquainted with the subject must be simple 
and plain. Lastly, listeners expect reason and sense. 
whilst garers onl ire a succession of words, 

“ These considerations should all of them the 
attention of the lecturer whilst aring for his occupa- 
tion, eacheparticular having an influence on his - 
ments p ionate to the enature of the company he 
expects, He should consider them connectedly, so fis to 
keep engaged completely during the whole of the lecture 
the attention of his audience. . 

“I need not point out to the active mind of my friend 
the astonishing ERES or rather difference, in the 
Descepeive powers Ct eye and the ear, and the facility 
and clearness with which the first of these organs conveys 
ideas to the mind—ideas which, bein thus gained, are. 
held far more retentively and firmly in the memory than - 
when introduced by the ear. is true the ear here 
laboum under a disadvantage, which is that the lecturer 
may not eras qualified to state a fact with the utmost 
precision and clearness that lan allows him and 
that the ear cannot understand, and thus the complete 
action of the organ, or rather of its assigned portion of 
the sensorium, is not called forth; but this evidently 
points out to us the necessity of aiding it by using the 
eye also as a medium for the attainment of Bie 
and strikingly shows the necessity of 

‘Apparatus, therefore, is an estential of every 
lecture in which it can be introduced ; bet ae 
should be aided, at every convenient opportunity 
illustrations that may not perhaps deserve the name o 
apparatus and of ts, and yet may be introduced 

, with considerable force and effect in proper places. Dia- 
grams, and tables too, are necessary, or at least add in an 


considerably to the oppression produced on the 
» ” 
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to the Ilustration and 
lecture. em an experimental | is to be delivered, 
and a is to be exhibited, "some mind of order 
sh * observed in the arrangement of them on the lec- 
ture table. Every part illustrative of the lectire 
should be in view,gro one thing shoul hide another from 
the audience, nor should anything stand in thé way of or 
obstruct er. They should be so placed, too, as 
to produce a kthd of uniformity m appearance. No one 
part should appear naked and another crowded, unless 
ene O reason exists and makes it necessary te be 
so. the same time, the whole should be so arranged 
as to keep one tion from interfering with another. 
If the lecture-table appears crowded, if the lecturer (hid 
by his apparatus) is mvisible, if things appear crooked, or 
aside, or unequal, or if some are out of sight, and this 
without any particular reason, the lecturer is considered 
(and with reason too) as an awkward contriver and a 
bungler. ° 

“The most prominent requisite fo a lecturer, though 
perhaps nat y the most important, fs a good delivery ; 
for though to all true philosophers science and uature 
will have charms innumerable in every dress, yet] am 
sorry to say that the generality of mankind cannot accom- 
pany us one short hour unless the path is strewed with 
flowers. “n order, therefore, to gain tfe attention of an 
audience (and what can Be more disagreeable to a lec- 
turer than the want of it 7), it is necessary to pay some 
attention to the manner expression. The utterance 
should not be rapid and hurried, and consequently unin- 
telligible, but slow and deliberate, conveying ideas with 
ease from the lecturer, and infusing them with clearness 
and readiness into the minds of the audience. A lecturer 
should endeavour by all means to obtain a facility of 
utterance, and the power of clothing his thoughts and 
ideas in language smooth and harmonious, and at the 
same time simple andeasy. His periods should be round, 
not too long or unequal; they should be complete and 
prenia, convene clearly the whole of the ideas in- 
tended to be conveyed. If they are long, or obscure, or 
incomplete, they give rise toa degree of labour in the 
minds of*the hearers which quickly chuses lassitude, in- 
difference, and even disgust. 

“With respect to the action of the lecturer, it is requi- 
site that he should have some, though it does not here 
bear the importance that it does in other branehes of 
oratory; for though I know of no species of delivery 
(divinity excepted) that requires less motion, fet I would 
by apran a lectaret glued to the table or screwed 
on the floor. He must by all means appear as a body 
distinct and separate from the things around him, and 
must have some motion apart from that which they 


eminent d perfection of a 


sess. 

“A lecturer should appear easy and collected, un- 
daunted and unconcerned, his thoughts about him, and 
his mind clear ang free for the contemplation and descrip- 
PR of ce a His ees should not be a 
violent, but slow, easy, an pclae onog rincipally 
in changes of the posture of the body, in o ge avoid 
the aur of stiffness or sameness that would othervWise be 
unavoldable. His whole behaviour shouid evince respect 
Yor his audience, and he should in no case forget that he 
ts in their presence. No accident that does not interfere 
with their convenience should disturb his serenity, or 
cause variation in his behaviour; he should never, if 
possible, turn his back on them, but should give them full 
reason to believe that all his powers have been exerted for 
acne cen ch = their though 

ome cose to express their ts 
extemporancously immediately as they occur to the mind, 
whilst others previously arrange them, and draw them 
forth on paper. Those who are of the first description are 
certainly more unengaged, and more at liberty to attend 
to other points of delivery than their pages; but as 











es. 
every person on whom the duty falls is not cqually comffe- 
teng for the prompt clothing and utterance of his matter, 
it necessary that the second method should be 
resorted to. This mode, too, has its advantages, inas- 
much as more time is allowed for the arrangement of the 
subject, and more attention can be paid to the neatness 


of RN 

“ But although I allow a lecturer to write out his 
matter, I do not approve of his reading it; at least, not 
as he would a quotation or extract. He should deliver it 
ira ready and free manner, referring to his book merely 
as he would to copious notes, and not confining his tonguc 
to the exact path there delineated, but digress as circum- 
stances may demand or localities allow. 

“ A lecturer should exert his utmost effort to gain com- 
pletely the ming and attention of his audience, and 
irresistibly to ¢ them join in his ideas to the end of 
the subject. He should endeavour to raise their interest 
at the commencement of the lecture, and by a series of 
imperceptible gradations, unnoticed by the company, keep 
it alive as long as the subject deman 
digressions foreign to the purpose should have a place in 
the circumstances of the evening ; no opportunity should 
be allowed to the audience in which their minds could 
wander from the subject, or return to inattention and 
carelessness. A flame should be lighted at the commencc- 
ment, and kept alivi with unremitting splendour to the 
end. For this reason I very much disapprove of breaks 
in a lecture, and where they can by gay, means be avoided, 
théy should on no account find pl If it is unavoidably 
necessary, to complete the arrangement of some expen- 
ment, or for other reasons, leave some experiments in a 
state of progression, or state some peculiar circumstance, 
to employ gs much as possible the minds of the 
audience during the unoccupied space—but, if possible, 
avoid it. 

4 S. e and wanderings produce more or less 
the ects of a complete break or delayjn a legure, 
and should therefore never be allowed except in very 
peculiar circumstamces ; they take the audience from the 
main subject, and you then have the labour of bringing 
them back again (if possible). 

“ For the same reason (n@mely that the audience should 
not grow tired), I disapprove of long lectures ; one hour 
is long enough for anyone, nor should they be allowed to 
ex that time. . 

“Al falls deeply beneath the dignity of his 
character when he leend so low as to angle for claps, 
and asks for commendation, Yet have I seen a lecturer 
eveh at this pomt. Ihave hedrd him causelessly condemn 
hisown powers. I have heard him dwell for a length of 
time on extrente care and niceness that the expen- 
ment he will make i I have heard him hops for 
ing ce when no indulgence was wanted, and I have 
even heard him declare that® the experiment now made 
cannot fail from its beauty, its correctness, and its appl'- 
cation, to gain the*approbation of all. Yet surely such 
an error in the character of a lecturer cannot require 
pointing out, even to those who resort to it ; its impro- 
priety must be evident, and I should perhaps have donc 
well to pass it. 

“Before, however, I quite leave this part of my subject, 
I would wish to notice a point in some manner çon- 
nected with it. In lectures, and more particularly experi- 
mental ones, it will at times happen that accidents or 
other incommoding circumstances take place. On these 
occasions an apology is sometimes necessary but not 
always. I va wish apologies to be made as seldom 
as possible, and generally, only when the inconvenience 
extends to the company. Ihave several times seen the 
attention of by far the part of the audience called 
to an error by the apology that followed it. 7 

“ An experimental lecturer should attend very carefully 
tg the choice he may make of experiments for the illus. 


it No breaks o memi 
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‘be given, it ought to be giten. 
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tration of his subject. ne Spare be important, = 
they respect the science they are applied to, yet clear 

na as may easily and gen be understood. ity 
should rather approach to simplicity, and explain the 
established principles of the subject, than be elaborate 
and apply to minute phenomena only. I speak here (be 
it understood) of those lectures which are delivered 
before a mixed audience, and the nature éf which will not 
admut of their being applied to the explanation of any but 
the principal of a science, If to a eparticular 
audience you dwell on a particular subject, still adhere to 
the same principle, though perhaps not exactly to the 
same rule. Let your experiments apply to the subject 
you elucidate, do not introduce those which are fot to the 

oint. 

“Though this last of my letter apptar super- 
flucus, DE that isy principle is Aa to every 
capacity, yet I assure you, dear A., I have seen it broken 

h in the most Ade manner—a mere alehouse 
trick more than once been introduced in a 


lecture, 
j eliyered not far from Pall Mall, as an elucidation of the 


laws of motion. Š 
“ Neither should too much stress be laid upon what I 
would call small experiments, or rather illustrations. It 
me well to observe a neat idea enter the head of a 
ecturer, the which he will gnmediately and aptly illus- 
trate or explain by a few motions of hand—a card,a 
lamp, a glass of water, or any other thing that may be by 
him ; but when he your attention in a particular way 
to a decisive iment that has entered his mind, cle&r 
and important in its application to the subject, and then 
lets fall a card, I turn with disgust from the lecturer and 
his experiments. "Tis well, too, when the lecturer has the 
ready wit and the presence of mind to turą any casual 
circumstance to an illustration of his subject. Any par- 
ticular circumstance that has become le-talk for the 
town, any local advantages or disadvantages, any kes 
circugnstancehat may arise in company, give great force 
to illustrations aptly drawn from them, and please the 


. audience highlyy as they conceive they perfectly under- 


stand them. 

“ Apt experiments (to which I have before referred) 
ought to be explained by satisfactory theory, or otherwise 
we merely patch an old coat with new cloth, and the 
whole mole) becomes worse. If a satisfactory theory can 
If we doubt a received 
opinion, let us not leave the doubt unnoticed, and affirm 
our own ideas, but state it clearly, and lay down also our 
objections, If the scientific world is divided in opinign, 
state both sides of the questfon, and let each one ju 
for himself, by notiding the most striking and forcib 
circumstances on each side.’ Then, aad thengonly, shall 


“we do justice to the subject, please the audience, and 


satisfy our honour, the honour of a philosopher,” 

We trust that during “the ensuing session, these 
opinions of Faraday may be in the minds of every 
lecturer on Science. 








ECKER’S “ CONVOLUTIONS OF THEB RAIN” 


On gs Convolutions of the Human Brain, By Dr. 
Alexander Ecker, Professor of Anatomy and Compara- 
tive Anatomy in the University of Freiburg, Baden. 
Translated, by permission of the author, by Jobn C. 
Galton, M.A, Oxon, M.R.CS., FLS., &, &c. 
Translator of Prof. Rosers “Manual of Surgical 
Anatomy,” &c, (London : Smith, Elder, & Co., 1873.) 

OF late years the topographical anatomy of the surface 

of the brain has deservedly attracted considerable 


attention ; and the recent able investigations of Hughlnmgs | 
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Jackson end Ferrier have shown the importance, in fact 
the absolute necessity of a correct and generally recog- 
nised ‘descriptfon and enumeration of the cerebral con- 
volytiéns,. Mr. Galton therefore deserves the thanks of 
all interested in theesubject, for having, introduced to us 
in English*dress this valuable monograph by Prof. Ecker 
of Freiburg. 3. 

There are two methods by which the complex human 
brain may be analysed and reduced to its simpler 
elements, two paths that lead to the same goal; the óne 
is by a careful examination and comparison of the brains 
of the lower animals, and especially of apes, which latter - 
in their higher groups present a “ sketch map ” as it were, 
which is filled in and completed in man only. This has 
been carried out with great success by Gratiolet primarily, 
and in England it has been followed agnongst others by 
Huxley, Marshall, Mower and Rolleston. The other 
method is by tractfg the development of the fetal brain, 
and observing which fissures, and therefore which conyo- 
lutions, are the first to make their appearance, and so are © 
of primary importance, and how these subsequently under- 
go farther evolutioh and complication. Tieden@and, and 
Reichert have hitherto been out authoritiés on this point, 
and it is by this method chiefly that Prof, Ecker arrives 
at his conclusions. t F 

In this country the admirable little treatise of Prof. 
Turner has been welcomed -and the classification therein 
adopted is now generally accepted, and taught in several 
of our anatomical schools. Prof. Ecker In the main 
follows Prof. Turner, although the nomenclature, of 
course, is that of the German school, and so differs 
occasionally from ours, which follows rather Gratiolet and 
the French school. The synonyms are, however, in all 
cases faithfully given. 

The author insists upon the essential difference between 
the Sylvian fissure and the other sulci, these being mere 
indentations of the cortex, whilst that is formed by the 
folding of the temporo-sphenoidal lobe on the fore part of 
the bragn during its development. The anterior or as 
cending branch of this fissure is here correctly deagribed 
as being shòrt and arrested by the hinder end of the lower 
frontal convolution, whilst that"described as such by Prof, 
Turner is a distinct sulcus (preecentral) terminating close | 
behind the ascending ramus. The gyrus connecting the 
inferior and ascending frontal (anterior central) convolu- 
tions is always present, although it is not always super- 
ficial, being occasionally concealed by the over-lapping of 
those convolutions, Instead of the orbital lobule usually 
described on the under surface of the frontal lobe, the 
three frontal convolutions are traced round the apex to 
the orfital surface, The narrow ridge internal to the 
olfactory sulcus (gyrus rectus) is regarded as the con- 
tinuation of the first, the gyrus between that and the 
orbital sulcus as the second, and outside -the last as the 
third. We should rather consider all- internal to the 
orbital sulcus as first frontal, whichis grooved by a special 
olfactory sulcus, and the second as ending posteriorly 
between the anterior branches of the triradiate orbital 
sulcus. The marginal convolution is regarded as simply 
the inner surface of the superior frontal. 

In the parietal lobe the supra-marginal and angular 
convolutions are amongst the most difficult in the brain - 
to indicate and circumscribe.° Prof. Ecker describes the 
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supra-marginal convolution as arthing over the end of 
the fissure of Sylvius and joining the upper temporo- 
sphenoidal convolution, and the dh eg folding over 
the hinder end of the parallel fissure and joining the middle 
temporo-sphenoidal convolution. This description, “and 
it is supported bf*our experience, is not quite, in accord- 
ance with that of some other anatomists; for in- 
stance, in Mr® Marshall’s well-known essay on the brain 
of the bushwoman, the supra-marginal convolution is 
correctly defined thus, whilst the angular would require 
` the anterior enlarged portion of the third annectent 
gyrus, as marked in the figure, to complete its bend and 
unite it to the second temporal gyrus. Similarly, in the 
idiot boy’s brain, the angular gyrus would be a large 
folded convolution, there indicated as the bifurcated 
anterior extremity of the second annectent convolution ; 
and in the idiot Woman the parallej fissure extends so far 
back that it quite cuts off the angwlar gyrus from the 
temporo-sphenoidal, and the convolution is represented 
by the straight, also bifurcated fore part of the second 
annectent gyrus in the figure. The intra-parietal fissure 
of Turner is here called leas correctly jnter-parietal. 

In the occipital lobe,ea tolerably constant transverse 
depression, into which the intra-parietal fissure often 
debouches is appropriately named “ occipital sulcus.” 
Prof. Ecker regards the bridging, or annectent convolu- 
tions, as unworthily distinguished by special names in 
the human brain, since they do fot bridge over any fissure 
as in the lower apes. He carefully points out their 
homology with those gyri in the ape, yet deprecates the 
transference of the names from the Simian to the haman 
brain. But this comparison and correspondence of no- 
menclature is precisely what we require for the satisfac- 
tory determination of the cerebral functions, and the 
homological significance of a part 1s quite sufficient to 
justify"the application of the same fame to it So also, 
on the inner surface, the lower annectent gyrus is described 
as the “gyrus cune,” and the occasional presence7of the 
upper annectent gyrus is alluded to, of which we have now 
seen several examples. The operculum of the afe’s brain 
is d, but the same term is unfortunately here 
applied to quit a different part of the human brain, viz. 
the united lower ends of the ascending,frontal and pari- 
etal convolutions which overhang the island of Reil 

The middle convolution on the under surface of the 
occipito-temporal lobes is regarded, not without precedent, 
as the direct continuation of the gyrus fornicatus, and the 
uncinate gyrus, of Huxley thus comes to be divided ito 
three parts, the “lingual lobule” behind the union of the 
two gyri, the “convolution of the Hippocampus” imme- 
diately below the dentate fissure, and the recuwed hook 
or “uncinate lobule”; but the connection between the 
gyrus fornicatus and this convolution is small and nar- 
row, whilst that between it and the lingual lobule is large 
and direct ; further, the author points out, after Gratiolet, 
that in many apes the calcanne is prolonged into the 
dentate fissure and cuts off the arched from the uncinate 
gyrus; surely this shows the essential unity of the 
unemate convolution, and that the junction with the 
gyrus fornicatus is a superadded and secondary element 
in the human and certain Simian brains, 

The translator has generally performed his work well ; 














dentfte fissure is said to produce an eminence in the floor 
of the fosterior corner of the lateral ventricle; “he 
pawieto-occipitel fissure also is described correctly as 
being concave forwards, whilst in the diagram it is iepre- 
sented as convex: the figures are exceedingly clear, 
Prefixed is an exhaustive bibliography by the translator, 
which adds materially to the value of the work; and 
finally, we can cordially recommend it as an accurate 
and lucid fide to a somewhat difficult study. 


G. D.T. 





OUR BOOK SHELF 


The Zoological Record for 1871. Edited by Prof, Newton. 
(J. Van Voorst, 1873.) 

THE birth of twue biological science is of so recent origin, 
and its development has been so rapid that until lately 
many of the necessary steps in the furtherance of its 
proper progress have remained beyond the cognizance of 
its most enthusiastic followers. The difficulties connected 
with,and the unman 
accumulated day by day on all branches of een te and 
recorded by observers in all parts of the civilised world, 
have until lately been scarcely realised. Only by those 
who, from the disappointment which they have expen- 
enced on finding teat observations which have cost them 
incalculable time and labour, have been previously under- 
taken and exhausted by others before them, either in 
heir own or some other countgy, appreciate fully the 
necessity for an easily accessible, accurate, and not over 
ponderous account of the labours of previous workers. 

It is only the full appreciation of the advantage to 
future science students which stimulates the authors of 
the severaPparts of the work before us to continue and 
commence their tontributions to this, what may be truly 
termed, labour of love. The labour involved in obtaining 
a compte and condensed account of the gist of each 


zoological paper published here or elsewhere threughoute we 


a year, is so great, and the smallness of the class who are 
disposed to purthase the work when produced, so neces- 
sarily restricted, that at first sight it 13 evident that it is 
nly with the asiistingE of donations from scientific 
bodies, or from contributfons of one kind or another on 
the part of amateurs in the subject, that the necessary 
can be covered ang the staff maintained. 
ese esc onsiderations recommend this valuable 
work to the consideration of all interested in zoolomeil 
progress. 

—— = Seo ee tS = SR 
2 LETTERS TO THE EDITOR 
[The Bdigr does net hold feno responsible for opiitrens expresrert 
by Aus correspondents. o mottce 13 taken of anonyanumns 

. contatingcations, | 

On the Equilibrium of @emperature of a Gaseous 
e Column subjected to Gravity 

Since reading Pnnapal Guthrie’s fist letter on this subject 
(voL vu. p. 67), I have thought of several ways of inves- 
tigating the equilibrium of temperature ma gas acted on by 
gravity. One of these is to investigate the condition of the 
column as to density when the tem is constant, and to 
show that when this is fulfilled the column also fulfils the con- 
dition thet there shall be no upward or downward transmission 
of energy ; or, in fact; of any other function of the magses and 
velocities of the molecules, But a far more direct and general 
method was to me by the investigation of Di, Ludwig 
Boltzmann* on the final distribuuon of energy in a finite system 
of elastic bddies, A sketch of this method as applied to the 
simpler case of a number of molecules so that it may be 
treated as mfinite, will be found on p. 535. Principal Guthrie’s 
second letter (vol. viii. p. 486) is especially valuable as 
stating his case in the form of distinct propomtions, every one or 


lee Pookie Vane ee he eee en Pemento 
Punkten, Won Dr. Ludwig Bolamann, Sitzb, d. Ak d, 








there are, however, one or two slips; for instance, the | Wiwensch, October 8, 1868 (Vianna), 


bleness of the large number of fact 
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` which, creep ae fifth, is incontrovertible, He has himself 
pointed oùt that it is here that we differ, and that this difference 
máy ultimately be traced to r difference in our doctrine as to the 

. distribution o Yooey aag he maia DTT ee Pee 
of the gas. Ho assumes, as Clausius, at least in his earlier inves- 

‘Hgations, did that the velocities of all the molecules are 

" T hold, as I first stated in the FAi2, Aag. for Jan. 1 


that they are ing to the same law as errors of 
observation are distributed to the received theory of 
such errors. y 


It is easy to show thai if the velocities aro all equal at any 
instant they will become unequal as soon as éncounfers of any 
kind, whether collisions or “ elion ” take placa 
The deron ation of ths actual law of disti sa es giren 

me in an improved form in my paper on Yynamical 
Theory of Gus. “Phil, Trans.” 1 and Phil Aag. 1867 
and the far more elaborate investigation of Boltrmann has led 
him to the same result. JI am greatly indebted to Boltzmann for 

- the method used in the latter part of the skeigh of the general 
investigation (see p 535) which was communicated in a condensed 
form to the British jation on Sept. 20, 1873. 
. J. CLERK-MAXWELL 





Mallet-Palmieri’e Vesuvius 
As Iam asmued that it would be mog undesirable as well as 


aneen nE: of me to continue a scientific controversy in the 
tone of Mr, Maini letter yan m in NATURE of 
October 9, I vw ose who have perused it to 
remember that my cae altogether directed to the 
assertions contained in Mr. Mallet’s int®ductory sketch, and 
not comments upon his theory of volcanic energy of which, as he 
himself admits, we as yet know little or nothing. I would then 
ask them to compere itsecontents with the substance of mg 
letter in Natorx, Sept. 4, and judge for themselves whether 
xo far from its being any answer to my aiguments, it does not, 
on the contrary, additional ‘‘evidence of his confound- 
- ing chemical constxtution with percentage compositiop, &c.,” 


the k te of this discusion. > e 

Mr. writes—‘‘ Mr, Forbes appears to think that 
chemusts, mineralogists, and geol are the sole arbiters” of 
such ons ; a remark he could not have made had he read 


some of my publications ; yet I am ing to admit that I 
y pe ye qe aa in any one 
hysicist or mere mechanician whether th ical or practical ; 
X I believe I am correct in asserting that no of volcanoes 
will be accepted by the scientific world until its doctrines are 
to be fully in accordance wit) the facts Brought forward 

y these aclences. . 

When the reasons for my delay in answering Mr. Mallet’s 
cilticilsms were fully stated, is it not, to say the least, most unjust 
of him to harp on this strmg, after havmg more 
than a month to produce a rejojnder the 1everse o 
and the style of which, peculiar to bumeelf, is in complete har- 

-mony with thet of lus introductory sketch, of which one of bis 
favoumhle 1eviewers writes —'' Wetlo not cordially ve of hi 
method of dealing with other writers, There 1s, 
excused the ion, a tone of bitterney all opoegh bis 
writing which aina the reader a most uncomfortable ion, | 
and leads a person er unblassed totmagine a of 
jealousy on the part of so hed a writer af Ma Mallet 
which we are sure cannot exist in fealjty. Aftergiving a sketch 
of the various authors who have to pive different 
and erroneous opinions on the subject of vulcanicity,” &c, An- 
other reviewer remarks that—“ While objecting to most of the 
views of geol which, however, he frequently distorte, Mr. 
Mallet claims the character of physical truth for his own ideas,” 
and adds, “what we chiefly object to in this portion of the 
volume is the assumption igre tiara part of scoot 
superiority to others, and a y expressed contempt for 
previoumobservers, especially for geologists.” Need I add 

? 


more - Davro ForBEs 
- 11, York Place, W. Oct. 20 å 


~ Oxford Science Fellowships 


As Mr. P Jetten, in the last number of NATURE, aegis 
ted to e cre 
É aa OF ried fro competing Or 
- appointment In co. and also involves charges of, to say 
the least, discourtesy to I trust you will fnd space in 
your next number for the fi 





we may be 








explanation. 


` 


.| words of the ordinanceg 


First, as to Mr. Perry's general assertion respecting fellowshi 
From tye fact that a cf Ballast is dncligible for a 
Fellowship in Merton Mr, Perry infers that “outsiders 
are ineligible fog O. i Physical Science.” This 
is clearly illogical, and‘ is also untrue. ° 
Pry, aa to the specal case of Mr. Teriy, 
state “no shall 
be eligible “efor a fe shall fot have all 
the examinations by the University for the degree of | 
Bachelor of Arts.” It eppesrs a posible. imierpiftaflon that 
Cambridge and Dublin B.A.’s, who can at any time rate 
in this University, may be candidates. If this be ao, the repi: 
of the Warden of Merton, as Mr, zeny gra it {of the Aini 
correspondence ow nothing), may be correct, though perhaps 
not sufficiently explicit. This, however, is a legal pee 
the college is taking steps to obtain the opinion of an eminent 
Mr. Perry was not left, as his letter would naturally lead 
readers to infer, without warning as to this difficulty ; for in 
July I wrote to Mr. Perry strongly expreasmg my doubt as to his 
Oxford T egald 


mar) 


ebgibility, but as I was away from not quote the 
advised him to consult the sub- 
warden, but I beleve be did not follow my advice. - 
Mr. Perry received my letter, and repHed to it on Jilly 27. 
The difficulties: which Mr. Perry asserts to have been 


thrown in his , simply arose from the fact that he only pro- 
to came to the vacation. Now it is not to 
expected that'I should allow any person who ch to apply 


to overhaul the physi@al apparatus of the University m my ab- 
cence, and it is unreasonable to su ihat toiit the eoce 
venience of such a person, I must give up engagements made 
long before,-In order to assist him in a candidature for an office 
of emolument in a coll: 
T musi be bome Mirand thet: there ara aeien coll any 
one of which may at any time offer a fellowship for profi in 
physica and roneiely E bere to iaar e service of out- 
siders, who may wish to be candidates, during the long vacation 
(the only time I have for real study) might become a serious 
matter, and to ask for such assistance seems to me to makela 


most unreasonable request. 
I must add that if Mr. es he would have been at 
any appreciable disadvantage by not knowing the particular in- 


struments in the University cabinet (which it is by no means cer- 
tain would be used for a college examination), either he assumes 
that the examiners would be guilty of the absurdity and unfair- 
ness of puxaling candidages by new or peculiar apparatug or he 
feale veiy nestala abort lis owi paca knowled 

A Cambndge B.A. is a candidate for the Merton Fellowship, 
and I have every reason to think that he found the Oxford can- 


didates on y equal terms with himself in the practical exa- 
mination, @ H. B. Ciirron 

Oxford, Oct. 18 ° 

P.S.—Since the above I hare been gnformed that a 
Cambridge graduate been elected to a Science Fellowship fh 
Magdalen College, Oxford. This is a proof of tho of + 
Mr. Perry’s statement as to the iblty of outmdera for 
Oxford Fellowships. 





Harmonic Echoes 
I DELTEVE the ee ieee M. is of a different na- 
ture irom mine and more to one desgribed by Oppel 
(Pogg. Ann, xciv. 357, 530) Each bar “the when 
struck by the aerial pulse, diverts a small i 


Ta 
alone the pitch and its variations depend, It is ent that an 


I have been asked several times how the echo 
would be affected by the character of the sound. Of 
course, if my theory is correct, the octave could not be returned, 
unless it were originally present ; but the int of the echo 
was too feeble to give any promise of a observation 
with such an instrument as the clarinet. The experiment would 


Ba moet Interciting ifa. more powerful cae DE tie akm claw can 
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Deep-sea Soundings and Deep fea Thermometers 
We feel sure you will not deny us space in your valuable periodi- 


cal, when we tell you that, however 


y on your part, 


you, as well as other sclenbfic authorities, are the means of doing us 
myustice and much professional jnjury, by the frequent allusions to 


the so-called. 


“Miller Thermometer, now used 


investigations, Weare certain that we kaye only td call your 
attention to the regl facts of the case for you to set the matter 


night before your readers, 
1. We 
the M 


tostate tiat ini iie; year 1857 we invented, m 


ade, 
ent of the Board of 


and Li 
Trade with ugwarde of iy iramana of te d tion. 

2. This thermometer we called the Double Bulb Sea 
Thermometer, and a notice of it was published in the first 


number of the Meteorological Papers for the year 185 


This thermometer, identi 


having a 
Society, 


Ee or pote Cah 


3 
Ha sise); has been, after a lapse of some twelve retoented 
and ed before the scientific world with ige of 
per read upon it by the Vice-President of the Eoyal 
r. Miller, who declared that he had just mvented the 


the 


instrament, in whigh task (of mventing an instrument well-known 


to all 
(See Prost. earned doctor sa 
Proceedings of the Ro 
4. Annexed is an extract 
instrum 


ety,” 
Paper read June 3, 1869, 
Dr. Mller. J = oo 
“The expedient adopted for 
protecting the thermometer 
the effects of pressure 
consisted simply in enclosing 
the bulb of mica Sirs ther- 
mometer ina second or outer 
glass tube, which was fused 
upon the stem of the instru- 
ment. 
“ This outer glass tube was 
nearly filled alcohol, leav- 


ing a little space to allow of 
vanation in bulk due to ex- 


on. 
‘The spirit was heated to 
displace part of the air by 


means of its , and the 
outer tube its contents 
werd sealed hermetically,” 

«5 Wo leave 


instrament makers, ande Mr. Casella among 


the 


he was assisted by Mr, Casella. 
Society, No. 113, page 482). 

r. 
and by its side we give an extract from a treatise 
us in the year 1864, called ** A Treatise on Meteo- 


s paper describing the 


rological Instruments,” pub- 
lished 1864, page go :— 


"The usnal Six’s thermo- 
matters have a central reservoir 
or cylmder containing elco- 
hol This reservoir, which is 
the only portion of the instru- 
ment likely to be affected by 
pressure, has been in Negret 
and Zembra’s new instrument 

s e Py asong outer 

0 g containing 
mercury and rarefied air; by 
this means the portian of the 
instriinent susceptible of com- 
pression has been so strength- 
enéd that no amount of pres- 
sore can possibly make the 
instrument vary.” o 


readers to draw their own conclusions as to 


the mmularity of the two instruments, Dr. Miller, when we called 
his attention to the fact of our prior claim, stated that he was 
not aware of the existence of our instrument, and we freely acquit 
Dr. Bal re Coreen plagiaram,: but wo cangot omit tostate, 
at the same time, that at the date at which Dr. Millers paper 
was read, any scientific mstrament maker worthy of the name 
was fully acquainted with our arrangement. 

Oo cder to grote What we thought of om inistrutienta and ás 


to their fitness 


were written to the Meteorol 


ears ago, to p 


they were intended, when we 
ogical Committee, three or four 
nce a thermometer to be submitted to them 
or approval, we replied that we had alroad 
the only thermometer which in our opinion 


uced 
anete 


purpose, and that the thermometer was well known to them ; we 
also said we wero ready to make that instrument smaller, or 
bat that we could not possibly produce a better one. 


a 2 a Viaduct, EC. 


October 14 


Hy NEGRETTI & ZAMBRA 





Settle Caves Report 


In your abstract Bf the ‘‘ Report of the Committee for explor- 
ing tho Victoria Cave at Settle, by W. Boyd Dwakins, F.R.S.” 
Yo. 


vhi p. 476, are the following sentences, 
is a matter of dispute. Mr. Tiddeman 


age of theCave-earth 
from the Akyrcal evidence alone 
as older 


the great ice-sheet o 


“The exact 


it as lacial, or rather 
that district” 


® 





Now ıt is true that in the spring of 1871, at a meeting of the 
Settle Caves Committee, I the probebility of the beds 
of lower Cave-earth in the Victoria Cave of preglacial age 
from the physical evidence in the cave alone ; but at a committee 

ing at Settle soon after I laid much stress upon the im- 
is fs of any anmals, existing before the tıme of the Ice- 
sheet, having remains preserved ın the open country, 
although it was vey Lely tai they might be found sealed up in 
sheltered caves, on this idea the committee, notwith- 
standmg some oppomtion, fortunately determined upon contin 
ther and the result was the interesting discovery o 


the older mpmmals 

May I permitted to cite the following h from 
the Geological Magasineof Jan, 1873, to show that I do not rely 
upon the pee evidence in the cave alone as determining the 
age of the lower cave-earth, alth I confess that evidence, 
to my mind, is almost conclusive, ‘‘ Perhaps one of the strongest 
pieces of evidence that the older cave mammals mentioned lived 
in this district ata time previous to the ice-sheet is, 
that so far as we w the remains of none of them (except of 
Caras , which from the Forest-bed to the present 
day) have been found in any of the Post-glacial deposits in this 
district, Though so common in the river-gravels in the Midland 
and Southern counties, they are never found except in ca 
until we get much farther south or eart. Testi, T believe, 1g 
the nearest locality whew they occur. This would seem to imply 
that their remains were wiped off the area by the great ice-sheet 
which occupied what is now the Irish Sea and its tributary 1iver- 
systems, and only left in the shelter of caves to which it could 
have no direct accesy, Brown bear, horse, red deer, reindeer, 
megeceros, the more modern Bovide, and other more recent 
forms are not uncommon in the Poat-glacial beds; but the olde: 
cave mammals seem conspicuous only by their absence.” 

® Clapham, Lancaster, Oct 6 ©" R H. TIDDEMAN 





Carbon Battery Plates 


Mr. T. W. FLrTCRER will obtain what he requires from the 
India Rubbdt, Gutte Percha, and Telegraph Works Co., No. 100, 
Cannon Street, E C. 

I have 12,000 Carbons, or as we call them Graphite Plates, at 
work at this moment, and for some years past have obtained them 
solely from the above Company. > e - 

Tunbridge, Oct. 14 CHARLES V. WALKER 

+ . 








ASTRONOMICAL ALMANACS * 


Il]. —Foundation of the Nautical Almanac 


DRZE his voyage of "761 to the island of Saint 
Hdfena, for the purpose of observing the transit of 
Venus, Maskelyne, like La Caille, investigated the methods 
{pr determining longitudes at sea, and on his return, in 

The British Mariners Guide” (1763), proposed to adopt 
the plan of an almanac sketched by the French astronomer. 
There exjsted atehis time in England a commission in- 
stituted by George III. for the discovery of longitudes at 
ea; + ig wąs a body almost analogous to the present 
French " Bureau des Longitudes.” Maskelyne took many 
steps to induce this Commission to approve of his pro- 
posal ; and, at fhe same time, he commissioned several 
sipam to put it to the test. Their reports con- 
firmed his assertions, and on February 9, 1765, Maskelyne 
presented to the Commissioner of Longitude a detailed 
report,f in which, bemdes a complete exposition of the 
method and plan of a nautical almanac, he gave from 
the entries in the log-books the result of this new 
method. The proposition of the wise abet was 
adopted, and Maskelyne was entrusted with the cal- 
culation and publication of the “ Nautical Almanac 


Soa, aad for eraming, Bes 
perments (se) relahye to the seme, and 


t Ut is found mw extensa in the “New and Correct Tables 


of the Sun and Moon,” Totras Mayor: London, r 
Planet tha Ganmtonne Ee i 


tho Motiong 
shed by 


El 
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and Pononie Ephemeris.” The Commissioners did | great number of publi@ations ous to the Connais- 
mote ;* they the printing of the Tables of the | sance des Temps and the Nautical A „all intended to 


Moon, ich by Vokine Mayer , according to which the lungr 
distances were to be calculated. At the same time par- 
liament’voted a sum of 3,000. to the widow of the astro- 
nomer of Gö and a sum of 300/ to Eulèr, for 


having furnished to spo aire eee es 
fe Conan ls thea je 
The first volume of the “Nautical Almanac” is et 


cerned with the 1767, and appeared in 1766, Althor 
infinitely aE the “ Connaissance des Tem 
1767, this publication is far from the tion w. ‘oh St 
has since attained. Its object is two-fold, but not well- 
defined; it contains much information useless to the 
astronomer, and many things besides which the mariner 





could di with. There is first a calendar with the 
aspects of the planets; then a solar table giving for each 
day the longitude of the sun at noon, cal ed to of 


a second ; the right ascension of the sun in time to ,4, of 
a second, his d ion to a second, and the uation of 
the. time; next follow the eclipses of the four first 


` ~wennaetellites of Jupiter ; then tables of the pianete, giving the 


yr 


= The talculafins ree moreover, made with an amount 


- the hour of the the meridian (to a minute), 
` every third day for Mercury, and every day for the 
othér planets, The table ear, and ev for every day 


: from noon to midnight, the Iona 
‘right ascension and 


as well, as her ap t aemi-diameter and horizon 
` Then fal ow the distances calculated for every 
~ three’ hours, of the moon from the sun and from a certain 


` configuration of the satellites of Jupiter for ewery day in 


` order, 
Lyons, Parkinson, and 


observation of distance betwee# the moon and a star, and 


‘self, nor the means w 


7 diances a. the ie of the “Connaissance des 


” mers and mariners, 


longitude (to a second) and the latitude ( e (to a minute 
heliocentric and esas the d tion (to a second), 


e (to the yd, of a 
second) and the latitude (to a second) of the moon, her 
on from noon to midnight, 


dumber oF | stars of the first magnitude, and lastly the 
the , at 5.30 P.M, The work is completed by 
detailed and well-written instructions, telling the signi 
nanon and use of the various tabis contained in the 


fot care Gla grea ter, to Lalande, than was ever 
bestowed on e : Ephémérides,” Each article was cal- 
culated separately by two Pe I and zei a third 
calculator. In the case of the l8ngitudes es, right 
ascension, declination, semi-diameter, ner ie parallax of the 
moon, these were calculated by one person for noon and 
another for midnight, and aft@rwards verified by he mean 
of the differences which were carried as far as the fourth 


Some years later, pin ec i three English astronomers, 
ams, published some exceed- 
ingly convenient tables? entitled, “ Tables for corre€ting 
the apparent Distance of the Moon anda Star from the 
Effects of Refraction and Parallax” (Cambridge, 1772), 
by the aid of which ten minutes sufficed to omlcylate an 


therefrom to deduce the longitude. The pse*of the lunar 
distances became from that time a convenience, It 
was in the same year, 1772, that de transferred into 
the “ Connaissance des Temps” for 1774 the calculations 
of the lunar distances co pied in the “ Nautical 
“ not having,” said h either the leisure to do it A 
ich the Commission of Longitu 
of London. furnished to the Astronomer-Royal Maskelyne, 
n main £ calculato whose work he had only to 
tend and verify. The introduction of these lunar 


Temps,” which became a work useful at once to astrono- 
IV. Foundation of the Berlin “ Asironomisches 
akrbnch” 


This TEA year, 1774, witnessed the appearance of a 
+ latar, -enother periamant nthorised the printing of the new 
huar Hamen, compatriot, warded to that {lustrous 
hmar tables of Hansen, bis compatriot, end eon pD, i 





regulate the publicatign of the Ephemerides, which in 
nearly all couftries estronomers published at different 
i e Of these we shall mention the “Jahrbuch” of 
the#‘ Ephemegides ” of Vienna, and those of Milan. 
The idea eof the “ Berliner Astron es Jahrbuch ” 
originated with Lambert. Born August 29, 1728, at Mul- 
house, then a free town of Alsace, of parents who kept a 
small tailors shop, Lambert received a very incomplete 
elementary education, which he afterwards supplemented 
by asfiduous labour and pore g determination, In 
1748 Count Pierre de Solis entrusted Lambert with the 
education of his children; this was an op ortunity of 
which he knew how to take advantage. -He b und in the 
Chateau of Coire, the abode of this nobleman, an exceed- 
ingly rich library, by means of which he not only com- 
pleted his imperfect education, but from which he drew 
the elements of one of his finest works, “ Dissertation 
on the remarkable Properties of Light.” ‘Shortly after, ‘in 
1704) the restraints to which Protestants were subjected 
rance, and in particular the law which prohibited 
them from exercising any public functions, induced him 
to yield to the invitations of Frederick the Great ; Lam- 
bert went to live at Berlim, and became, in 1764, a pen- 
sionnaire of the Ropal Academy of Prussia. France thus- 
lost one of her scientific glories; for, not only was 
Lambert a distinguished astronomier,{ but pre-eminently 
remarkable for the universality and extent of his attam- 
ments.* -` 
Long before the time to which we refer there had ap- 
peared at Berlin Astronomical Ephemerides ; the first, 
due to the astronomér Grischow, date from 1749; it is the 
“ Calendarium ad annum 1749 pro metidianum Beroli- 
pense cum approbatione Academics: regise Scientiarum et 
tiarum litterarum Borussie.* They were carried 

y Grischow until 1754, and suffered wards many 
(aero It was these Ephemerides which Lambert - 
undertook to revive. According to the plan which he 
prop posed to the Academf of Berlin, each volume of the 

Jahrbuch” would appear two years in advance and 
Be of two parts, One part was devoted we the 
astronomical ephemerides (Prussia not then having any 
marine, Lambert had not to trouble himself with nautical 
ephemerides) and so disposed that it could easily serve 
for a place of different latitude; the other forming a 
collection® of all the news concerning the astronomical 
sciences (obs¢eyvations, remarks, and problems), LamBert 
also proposed to collect, in another work, wll the tables 
serving either for the calculation of the ephemerides of 
ee posal Parnes een been ad ed, 

e pro (0) aving opt an 
Miaa who was afterwards director of the Berlin 
observatory, and whose reputation became universal, J. 
EL Bode, was entrusted, under the direction of Lambert 
and the nominal superintendence of the Academy, with” 
the numerous calculations which the publication o ‘these 
Ephemerides necessitated. The first volume, ap 
1774, under the title of “ Berliner astonomisches ahzbuch 
für 1776, anter aufsicht und mit er a ee 
konighchen Academie der Wischenschaften ve 
und zum Drucke befordert.” 

Lambert had the direction of the “Jahrbuch” for only 
a very short time; death came soon after to deprive 
Science of one of her most ardent worship Never- 
theless his initiative, though of short duration,’ was 
successful, and from its first appearance, the work which 
he founded progressed more neal than, those which 
preceded it. 

At the same time also appeared is Paes erate of 
Milan,—" Effemeridi artronomiche per Panno 1775, cal- 
culate pol meridiano di Milano, del abbe Angelo de 


* His most work is entitied “ Orbita 
important agtronomioel Insigniores 
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Cesaris.” It was also the first velume of a series of 
ephemerides which have been since continued without 
interruption 2% 

In 1799 the publication of the Portuese ephemerides 
commented —“ Ephemerides . astronomicas cal 
para o meridiano Observatorio nacional de uniyersidađte 
de Coimbra, para wo do mesmo Obsêrvatorio, e para o 
da navegaçao Portugueza.” + x 

Lastly, ine1 756, appeared the ephemerides of Vienna :— 
“Epbemerides astronomica: anni 1757, ad meridianum 
Vindobonensem jussu Augustorum calculis a Maximiliano 
Hell. Cmsario regio astronomo et Mechanicus experi- 
mentalis professore publico et ordinis,” which were con- 
tinued by Triesmetker. The Ephemerides of Vienna were 
constructed n the model of the Abbé de la Caille, 
much more upon that of the Connaissance das 
Temps. Moreover, at this period, the Ephemerides of La 

e were almost exclusively employed by French 
astronomers. 
© (To be continued) 
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THE BRIGHTON AQUARIUM 
IN accordance with an intention entertained previous to 
resigning the tenure of my office as Curator to the 
Brighton eA ium, I propose to givg a brief outline 
of the plan of construction and general system of arrange- 
ments obtaining in that institution. 

The Brighton Aquariom, while emulated by several 
buildings of a si na in different parts of the 
kingdom and on the Continent, stillcholds its own in being 
on a scale of magnitude hitherto more than 
one of its tanks, in illustration of this, being of sufficient 
size to accommodate the evolutions of porpoises and other 
small Cetacem. The architect and otiginator of the un- 
dertaking, Mr. Edward Birch, well known as the engineer 
of the new pier at Hastings, entertamed the idea of con- 
structing this Aquarium as long ago as the year 1866 when 
visiting the one on a smell scale then existing at 
Boulogne ; Brighton was selected as a site on account of 
its proximity to the sea-coast and its great popularity as a 
place ofe resort. The works were commenced in the 
autumn of the year 1869, but owing to various interru 
tions the building was not formally thrown open to the 

ublic until August 1872, the ceremony taking place dur- 
ing the week in which the members of the British Asso- 
ciation honoured Brighton as their place of meetifig. 

Thé@ area occupied by the Brighton Aquariym averages 
715 feet in lengtly by 100 feet in width, ranning east and 
west along the shore line between the sea and the Marine 
Parade ; the principal entrance is at the west end facin 
the eastern angle of the Royal Albion Hotel. The build- 
ing internally is divided into two corridors separated from 
one another by a fernery and considerable interspace. 
The approach to the first or Western corridor is gained 
through a spacious entrance-hall supplied with reading- 
tables, and containing between the llars which support 
the roof portable receptacles of sea-water for the display 
of small marine specimens that would be lost to sight in 
the larger tanks. è 
The tanks for ordinary exhibition commence with No. 
1 on the left side of the western corridor, and, as shown 
in the ground-plan, follow in consecutive order round the 
two corridors, the last, No, 41, immediately facing No. 1. 
The smallest of these tanks measures II feet long by ro 
feet broad, and is capable of holding some 4,000 gallons 
of water, while the largest, No. 6, in the western corridor, 
and the subject of the accompanying engraving, presents 
a total frontag inaluding the two angles of 130 feet, with 
a greatest wi of 30 feet, and contains no less than 
110,000 gallons. Every gradation of size occurs between 
these two extremes, the depth of the water in all ranging 
from 5 to 6 feet. Supplementary to the foregoing, a series 
of half-a-dozen ow octagonal table- occupies a 
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portion of the interspace between the two corridors, 
these being especially adapted for the exhibition of anis 
mals such as starfish, anemones, and others seen to best 
adván when viewed perpendicularly through the 
water. ing one side of this same interspace are 
several ponds fenced off for the reception of seals and 
other amphibious mammalia and Reptilia, while at 
its further or eastern extremity artistic rock-work rung 
to a height of 40 “feet, thickly pitts with choice ferns 
and suitable exotic ts, and broken in its course by a 


picturesque fall and stream. Tanks 12 to 17 in the 
eastern corridor, in addition to the stream and basin be- 
neath the wat are set apart for the exclusive exhibi- 


tion of fresh-water ae remaining tanks being devoted 
to marine Species. e bulk of water thus utilised in the 
fresh and sea-water tanks collectively amounts to 500,000 
gallons, and in addition to this several smaller store tanks 
in the Naturalist? Room, adjoining the eastern corridor, 
afford accommodation for reserve stock,tor for new 
arrivals before their display to public view. 

The style of architecture dominant throughout the 


° 


building 1s Italian and highly ornate, the arched roof of «e= 


the corridors being groined and constructed of vari 
bricks, supported on cofumns of Bath stone, ae 
pentine marble, and Aberdeen granite ; the capital of each 
column is elaborately carved in some appropriate marine 
device, while the floor in correspondence is laid out in 
acrostic tiles, The divis constituting the fronts of 
the tanks are composed each of three sheets of plate glass, 
each plate having a thickness of one inch, and measuring 
sim feet high by three feet wide, separated from one 
another and supported centrally by upright massive iron 
mullions ; in the smallest tanks the front is represented 
by but one of these divisions, while that of the largest, 
o. 6, consists of as many as eleven, Among other con- 
spicuous structural features of the aquarium demanding 
notice are the huge masses of rock entering into the com- 
position of the tanks and fernery. Part of these are 
composed of porous tufa brought from Derbyshire, while 
the rae 
ance at first sight pf old Sandstone of the Devonian 
This latter, however, is entirely artificial, bei 
built up of smaller nondescript fragments, faced with 
cement and coloured sand, ghough so true to Nature have 
the boulders been fashioned and stratigraphically ar- 
ranged, that more than one eminent geologist has been 
deceived by their aspect, and id is difficult in looking into 
the larger t@&ks to get rid of the impression that some of 
the miniature picturesque coves eristic of the 
Devonshire coast have been transported bodily to 
‘hton. ° 
‘he em adopted at the Brighton Aquarium for 
continually renewisg the supply of oxygen necessary for 
the well-being of the animals agrees with that followed at 
Berlin, streams of compressed air being constantly forced 
into the tanks through vulcanite Hees carried to the 
bottom of the grater, and each tank beg fitted with a 
greater or less n@mber of these tubes according to its 
size. Following the same pene there is no true circu- 
lation, each tank being distinctly independent and the 
same water remaining in it perpetually unless required to 
be changed on account of turbidity, an accident such as 
the cries of a front glass, or for altering the arrange- 
ment of the inhabitants. In such cases the tanks are 
refilled from four large reservoirs situated bencate the 
corridors, holding in aggregate a quan approximating 
but not exceeding that contained in the tanks above, 
and into which the water is first pumped by a six-horse 
power centrifugal engine direct from the sea, and thence 


conveyed the same force to the tanks, through a 
main ing round the building. 
The system above described, practical in aquaria 


at the seaside, where the supply of water is unlimited, 
does not answer inland, as exemplified in the decadence, 


remaining and ee presents®the apa == 


a 
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from a scientific point, of the one from which that at 
Brighton is copied, and even in the former case is asso- 
ciated with serious drawbacks and disadvan which 
forbid it from yielding in compensation for the outlay ‘and 
labour expended the results realised by those constructed 
on later and more approved gors It is impossible, 
for instance, to keep in health at the Brighton Aquarium 
the number of fish in comparison to the size of any given 
tank as will be found in the aquariuth at the Crystal 
Palace or that of Hamburgh, or Copenhagen, or any 
other constructed on the same principle, thapgh at the 
same time it is essential to remark, that lately the capa- 
bilities of the Brighton tanks have not been turned to 
their greatest advantage, as instanced in No. 6, holding 
110,000 gallons of water, which for many weeks*past has 
been occupied by but three dogfish, a ray, and a few turtle ; 
No, 11, with 9,000 gallons, by two mack and so on. 
A remaining still greater source of dissftisfaction asso- 
ciated with the non-circulatory system, and yet one 
capable, perhaps, of full appreciation by those only who 
have held oractical aquarium responsibility, arises from 


e difficulty, verging upon the impossibility, of maintain- 
enh tY, verging po p , 


ing the rmly bright and clear throughout the 
building. Some fish foul-the wafer to a much greater 
extent than others, notably the Flat-fish or Pleuronectide, 
who in a few weeks will render a clear isolated tank too 
opaque for the oad side some twenty feet distant to 
be discerned. e only exisfing remedy for such a case 
is to run off the water and supply fresh from the reservoirs 
beneath ; but this water bemg drawn from the shore-line, 
the feeding pipe remaiaing exposed at half tide, is nece- 
sarily loaded with impurities, which re-agitated by the 
action of roan ee the lapse of several more 
days before the is in a fit state for exhibition. At 
the suggestion of my predecessor, the late Mr, J. K. Lord, 
oysters and other bivalve mollusca wege introduced into 
the tanks for the purpose of removing the organic par- 
ticles which rendered the water turbid, but though these 
have proved of t service, the root of the evil remains 


oo disearbed, sod it is only by the application of the cır- 


culatory syst 8 ing with it the maye thorough oxy- 
geniaaton pithSwater that the problem is to be effectually 
solv 

This system, initiated by Mr. W. A. Lloyd at the 
Hamburgh Aguaiium, and now maintained under his 
personal superintendence at the Crystal Palace, consists 
in having, in the first placea bulk of water in the reser- 
voirs beneath exceeding by four or five tim®® the total 
amount contained in the tanks above, and which, being 
paa by steam power and circulated through the 

uilding, takes up in its course by exposure to the atm 


sphere an amount of prygen, permitting the ewration 
in health not only of a Dehler nungber of iphabitants 


to each tank, but at the same time communicates to the 
water a degree of clearness and briliancy unattainable 
by other means, and which brilliancy is incteased or 
diminished in exact proportion to the uniformity and force 
of ine current iar ap pe thewretical objection 

by the architect of the Brighton Aquarium against 
the circulatory system, is that in the e of T 
other deleterious substance falling into any one tank the 
water of the neighbouring tanks would suffer equally. 
Practically, such mishaps have no business to occur, and 
though in such a case, on the “siphon” mode of circula- 
tion Grst attempted but abandoned as impractical- at 
- Brighton, some mischief might be done, it would be im- 
possible under that to be presently suggested as still 
feasible at the institution here under consideration, and 
until the adoption of which the Brighton Aquarium can- 
not be expected to fully realise the highes anticipations 
of its promoters, while the greater or less turbidity of its 
tanks must continue as hitherto a constant source of dis- 
satisfactiqn to the directors, and of anxiety and mortifica- 
tion to the officers held responsible. 
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Fis. 1.—Front View of Tank N@® 6 ‘1roft long), Western Corridor, Brighton Aquanmm. 
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R At thé eastern extremity of the building there is still a 
considerable plot of ground unutilised belonging to the 
x company ; irably adapted for the construction of a 


supplementary reservoir, holding, say, one million and a 
Lay half, ons, and whose contents, added to those of the 
existing ones, would yield a body of water sufficient for 
the purpose. This ground, in , being considerably 
above the level of the tanks, would permit of simplifying 
matters by pumping the water up from the existing reser- 


cacls 
MN 


e 
Bice 
T Clerk's Office, 


voirs to the pro new one, whence it would - 
circulate tanks and return to its original 
* | soue by the mere force of gravitation, As now the 


individuality of each tank might be maintained, the water 
flowing from the main through the existing cocks, and 
escaping to the reservoirs beneath, through the same over- 
flows, two or more of which are supplied to each tank, 
which might be ealarged or further acer ioe if requisite 
to carry off the accelerated stream. Should any tank 
now become unduly turbid through unforseen circum- 
stances, the accident could be immediately remedied by 
emptying it into the large reservoirs beneath where so 
small a quantity in proportion would effect no a able“" ™ 
alteration, the tank being refilled through the main; 
while in the event of paint or other poisonous ingredient 
being upset the water would be run off to waste as under 
existing circumstances. An important and essential 

relimi step to ethese eproposed alterations will, 

owever, be to render the existing reservoirs water- 
tight, their present defective condition ın this respect 

one of the chief obstacles, to the storage of 

clear water, which in an inland aquarium would have 
sunply proved the run of the undertaking. These 
difficulties surmounted, and the reservoirs filled with water 
drawn from some little distance off shore, sayfat the head of 
the pier close wy, and so free from the chalky wash and in- 
numerable organic impurities inseparable from the pre- 
sent supply, tne aquarium will be entirely independent 
of the sea, end much waste of labour now occupied in 
pumping from it saved. The still more im t TCSqju f Sonano 
accruing to the institution through the uniform clearness 
of the water, and thè capability of each tank to support a 
number of inhabitants compatible to its size, cannot be 
overrated. * 

Under any circumstances, $t the remedy here proposed 
is not adopted, itis to be trusted that the weak points of 
the Brighton Aquarium here ngticed will prove sufficient 
to prevent thgarepetition of the same errors of construction 
in any of the Aquama now in contemplation or bein 
built in this country. On the Continent, the type initiat 
by qur own countryman at Hapburgh, and at the Crystal 
Palace, with such improvements as practical expenence 
dictates, 1s almost invariably adopted, hnd it is incumbent 
that England, as tif intiator of the movement, should 
majntain her lead. So far, from its size and its 
proximity tg thf sea, the Brighton Aquarium has been 
able to achieve results anrealikd by any other institution 
of its description? asjnstanced in the recent preservation 
in its tanks of creatures so large as porpoises, and fish 
so delicately constituted as herrings and mackerel ; but 
these results are by no means commensurate with the 
expenditure involved in its establishment, and we hopo, 
steps will be forthwith taken to remedy the defects 
indicated. 

The Isle of Wight and the Devonshire coast, espgci- 
ally Torquay, are localities offering far greater advan- 
tages than Brighton, as zoological stations for the acqui- 
sition of specimens, and now that the financial success of 
large Aquaria under judicious ent in centres of 
a cient eee is well established, the temptation 

ese places offer to an en ising com cannot be 
long resisted. tarprising z SAVILLS KENT 


* Defoota of construction in the Brighton Aquarium hkely to gaterfere . 
withthe futuro officien of the edablahment'were alluded to wahout epecite 

caton, while tho £ mas ın tho bands of tho contractor. Sea 
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THE RAPIDITY OF DETONATION 


_ CIRCUMSTANCE of singular interest has recently 

been revealed in connection with the in ions 
still being carried on with gim-cotton at Woolwich Ar- 
senal. The experiments made with this powerful explo- 
sive have now extended over a period of ten y and 
although many discoveries of vital interest Pearl been 
made by Professor Abel and by Mr. Ea O; Brown, who is 
alding in the research, the results teach us, before every- 
thing, how much more we have yet to learn of the pro- 
perties of pyroxilin. First, of all, the vidlence of, its 
explosion had to,be tamed, then a compressed form of 
the material was devised, and after that it was shown 
that, like its sister-explosive, ni lycerineggun-cotton 
could be violently detonated, if ignited by a charge of 
fulminate. Gun-cotton, in fact, turns out to ‘be sympa- 
thetic, for, according to the energy wah which it is in- 
flamed, so it nds in its behaviour: thus, if gentl 
ijaited by a spak. the cotton, in the form of yarn, bkan 
dered slowly away; when set fire to by a flame, it burnt 
up rapidly ; if in the form of a charge it wasexploded in 
a mine or a fire-arm, it at once resented thè and 
replied with corresponding eneagy, behaving like - 
powder under similar circumstances ; while, lastly, if fred 
with great violence with a few of fulminate, it is 
detonated with as much force aod with the same terrible 
effect as its instigator. ° ° i 

More recently, as many may have heard, our inves- 
tigators have succeeded in detonating, or, in other words, 
exploding to the best advantage, gun-cotton when jp a 
damp condition; and in this state the explosion is every 
bit as violent as when the material is dry. This grand 
discovery is naturally of the utmost py eee because, 
although many objections may be advanced as to the 
danger of storing and using gun-cotton fhen dry, the 
most nervous of us would scarcely hesitate to employ it 
sopping wet In this latter condition the material is, 
strange to say, not only non-explosive, but pofitively non- 


—————nfemma bles so much so, indeed, that it would be probably 
lanket 


as serviceable in putting out a fire as a wet b 
or a damp towel would be. It can rfeither be inflamed 
nor ed when wet; and further, unless one has 
the key to its detonatlon—a jjttle fulminate of mercury— 
it is of no more value as an explosive than so much wet 
p. When placed in contact, however, with a 
Bes the proper construgtion and a cake -of dry pu 
cotton, to start the action, the wet pyroxilime, as we have 
said before, detonates as readily as when the moisture 
amounts to but a fraction of a percent: Moreover, the 
quantity of water in the maferial is really of no import- 
ance, for it has found that for submaring mines, 
compressed cakes ehclosed in a sabe aa and thrown 
over with a dry primer and a i fuse, will 
explode with just as much energy as when confined in, a 
water-tight steel case, * 6 
It is in respect to this defonation, and more particularly 
to the rapidity of its action, that we dgsir® to speak at the 
ent moment, Recent experiment has shown that the 
rapidity with which gun-cotton detonates is altogether un- 
ented, the swiftness of the action being truly mar- 
yellous. Indeed, with the exception of light and electricity, 
the detonation of gun-cotton travels faster than anything 
else we are cognizant of. Thus, detonation will run along 
a lige of gun-cotton ee so as to touch ‘one 
another. with a rapidity only Inferior to that of electricity, 
setting fire toa e or conveying a si if desi 
almost instan! y. Twenty tho feet, or nearly 
three miles per second, is calculated to be its rate of 
travelling according to Noble’s electric chronoscope. In* 
one experiment forty-two feet of the material was fired,and 
records secured at every six feet; and in this case the 
results given were most uniform, for the velocity onl 
varied frem nineteen to twenty thousand feet per secon 
the ratio of transit being in no instance less than this, 
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may leave out of ghe question, as these are immaterial 
bodies VA bullet flies at the rate of 4,300 feet 
per secend, although rifled barrels have been known to 


project g shot with a velocity of rspoo feet. Sound is 
much slower in travelling, for a second of time is i 
in getting through some 1,100 feet, A a ck watch of the 
most delicate construction would probably be longer still 
og rey, $08 8 train of gunpowder would be left 
far behi o it may be safely ed, we think, that 
the detonation of gun-cotton travels more. rapidly than 
any other known medium, with the. exteption, we repeat, 
of light and electricity. 

It is curious to note that not onating or fulmi- 
nating substance will induce the detonation of gun-cotton. 
It seems as if a certain number of vibrations require to 
be set up—a certain key-note to be struck—in order to 
secure the decomposition of the merial. Thus it is 


found that inate of m detonates cotton 
readily, while again it is also capable of etonated 
by i ; 30 that if a line of com is deto- 


nated at one end by a charge of fulminate of mercury, 
the detonation is communicated rapidly fram one cake to 
another, until are all consumed. Nor the force 
diminish at all as it runs along the line, as might perhaps 
be imagined ; if this were the case, the detonation set up 
at the beginning of a line would only run up to a certain 
distance, and there come to a full stop, as soon, that is, 
as the tions are insufficient to explode the gun-cotton. 
This, however, does not in actual experiment’; 
and, on reflection, it stands to reason that if the first cake 
of pyroxilin is capable of firing the second one, the 
ninety-ninth is just as ready to detonate the hundredth. 
Thus the detonation can, be carried along a line of any 
length, and the force is as powerful and violent at the end 
as it was at the beginning. i 

This of gun-cotton may obviously be putto _ 
valuable use both in industrial and military operations. ` 
In any case where it is of importance that a series of 
blasting or mining charges sho d be fred ee 
their PE Ma by means of gun-cotton wo d 
ensure such a t. True, the same effect could be 
obtained by means of an arrangement of MURAI mn 
the charges being detonated simultaneously with the ai 
of a Battery, bal such a plan is not always convenient 
nor practicable, For cutting down palisades, ar stout 
den a line of gun-cotton disqs exploded in this 
way would be most efficacious; and a more ready plan of 
felling timber does not probably exist than that of alacing 
around the stem of a tree a in or necklace of the ex- 
plosive in the form of compressed cakes, the detonation 
of these dividing the trunk as sharply as the keenest axe, 








NOTES 7 


Wz read in the Daily News :—‘‘ Mr. Henry Cole, C.B., pre- 
sided ag the annual meeting of the Hanley School of Art, on 
Monday evening, and after speaking of the results of the South 
Kensington Museum, said it was his painful duty to announce 
that this organisation, which had borne such great fruits, and 
which was so highly prized by the nation, and was so indispen- 
sable to the commercial and social progress of this country, was 
in jeopardy. The Government contemplated, changes- which 
were directly opposed to the farther development of the Sclence 
and Art Department. It had hitherto flourished under a 
Management which ensured individual P responsi- ` 
bility, but it was now proposed to hand over South Kensington 
to the Trustees of the British Museum, who were already fully 
occupied in their own departments. The management of the 
British Museum was not such as to meke them desirous of secing 
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it extended to South Kensington, nor’ wefe fifty ores en 
proper administrators of public money to the amount of h 
of thousands a yoar granted td science and ar®. He appealed to 
art students throughout the countrynot to dllow the work gf 
the Prince Consort to be destroyed, and the means of, their 
own instruction to be aken away or muddled with old 
decaying notions He urged them tô call upon their repre- 
sentatives in Parliawent—and an election was not far off— 
to protect their interests and rights from unprinclpled invasion ; 
and he offered his humble services, if he could assist them, to, 
preserve the institntion which the Prince Consort fonnded from 
the hands of the ignorant spoiler, Mr. Melly, M.P., in propos- 
ing a vote of thanks to Mr. Cole, spoke in terms of praise of his 
efforts to spread art and science, and said it would be far more 
sensible to transfer the British Museum to South Kensington 
than to place the latter under the management of the British 
Museum. It was not by following antiquated notlons that the 
work of education was t0 be carried on, but hy adopting the free- 
trade pilnciple which Mr, Cole had carried outeat South Ken- 
xington. He was the Cobden and Bright in the education of at 
and science. He had been in this matter a true free-trader, and 
in following the public he had served it Mr. Cole, in respond- 
ing, offered 5o. towards the establishment of a local museum.” 
Surely it is mdhstrous that while g Royal ion is sitting 
to inquire into these matters the Government should thus 
attempt to make the Commissioners look ridiculous by taling 
such a step without waiting for their report Thu is another 
instance of the ignorant action of Government in all matters ap- 
pertaining to Science. a 

Tae Challenger reached the coast of Brazil on September 15 
last, after a successful but rather stormy voyage across the 
Atlantic, She was to have left Bahia on September 25 for the 
Cap: of Good Hope. 


Az. SCLATER has received a letter from Dr. A. B. Meyer, 
announcing his return to Vienna alter a most successful expedi- 
tion to New Gamea. Dr. Meyer landed in Mac Clenr’s inlet on 
the west coast, and cromed the main lang to the Bay of 
Geelvink. He has obtained fresh specumens of nealy all the 
known Paradise-birds, and of one which he bellves to be new to 


science, 


THE examination for Natural Sclence Scholarships, held®in 
common atethe same time and with the same papers for Mag- 
dalen, Merton, and Jews College Oxford, has terminated in 
the folloWing elections :-—At Magdalen College, to the Demy- 
ship, Mr, W. W. Jones, of Clifton College; to the Exhibition, 
Mr. F. J. Bell, of Christ's Hospital At Merton College, to the 
Postmasterships, Mr. W. Carter, of Blackburn Science School, 
and Mr, F. J. Bell, of Christ's Hospital, At Jesus College, to 
the Scholarship, Mr. E. W. Poulter, It-will be seen that Mr. 
Bell was elected by two golleges and has decided to accept the 
election to Magdalen. There were fourteen candidates. The 
election to the Biological Fellowship at Magdalen College took 
place on Saturday lest, when Mr. C. J. F. Yule, of St. Jolm’s 
College, Cambridge, was announced as the successful candidate, 
The election to the Physics Fellowship at Meton College will 
not take place until Oct. 30, 


WE regret to have to announce the death of M, Jules Piare 
Verreaux, Aide-Naturaliste au Musée d’Histoire Naturelle du 
Jardin des Plantes M. Verreanx wasn great traveller in early 
life, and enriched the Frengh National Museum by large collec- 
tions from the Cape and Australia, On his return to Europe, he 
was for many years sclentfic assistant to his brother, the late 
Edward Verreaux, at the Maison[Verreanx in the Place Royale at 
Puris, so well known to naturalists of all countries. After 
his}brother’s death, M, Verreaux accepted the office in the Jardin 





des Plantes, which he held nntil his decease. M. Verreaux had 
a very complete and extensive knowledge of the class of buds, 
and waf the anthor of numerous ornithological memoiis and 
papers. His logs will be severely felt by ornithologists who 
have occasion to consult the rich collechon in the Jardm des 
Plantes, and by many friends and correspondents in this country 
and elsewhere. : 

WE have also to record the death of Dr. Otto Wachever, a 
German physician, resident at Bahia, who made large collec- 
tions jn vanous’ branches of Natural History, and was the 
author of an excellent memoir on the Ophidians of that district 
of South America; published in the Zoological Society’s ** Pro- 

Dr. Busses, of the Polaris expedition, has given evidence 
that the death of Captgin Hall was solely due to natnral causes, 

Sır C. B. ADDERLEY, M.P., speaking at the annual meet- 
ing of Saltley Reformatory yesterday, expressed his satisfaction 
at the undoubted diminution of crme in this country, He did 
not attribute the demease to any change in our syxicm of secon- 
dary punishments but to the madual spread of education and 
enlightenment, more especially among the lower classes, 


On November 18 there will be an election at Balliol College, 
Oxford, to a scholarship on the foundation of Miss Hannah 
Brackenbury, “for the encuragemént of the Study of Natal 
Science ;” worth 8o a year (and tuition free) for four years: 
open to all such candidates as shall not have exceeded eight 
terms ftom Matriculation, At ten o’cloc®, A.M., papers will 
be set in the following subjects :—{1) Mechanical Philosophy 
and Physics; (2) Chemistry ; (3) Physlology ; but candidates 
will not be expected to offer themselves ın more than two of 
these. There will also be a practical examination in one or more 
of the above subjects, if thè examiners think it expedient. Can- 
didates are requested to communicate ther mtention to the 
Master of Balliof by letter, on or before Monday, November 10, 


enclosing testimonials from ther colleges or schoo®, and (P ===uaet 


members of the Universigy) ceitificates of their Mgtriculation ; 
and stating the subjects in which they offer themselves for cx- 
amination. 

We have received the List of the Candidates who took 
Ilonours at the May Examination of Science Schools and Classes 
in connection with the Science and Ayt Depmtment. We are 
sorry that our spufe does not permit us to publish the lst of 
names, which we are glad to see is very large , it is, morcover, very 

ifying to notice that in nearly eve: y department a considerable 
proportion of the successful Candidat® have been “ self-taught.” 

THE folloWing science-teachers, who atténded the special 
course of Instruction in fhagnetism and electricity to sclence- 
teacher, in connection with the Science and Art Depaitment, 
having passed firet class, are registered as qualified to ean pay - 
ments m magnetism apd electricity =T. N, Andrews, G. Arm- 
strong, T. Bayley, J. “resland, R. Brown, W. Cook, S. 
Cooke, J. Hamilton, H. Harris, J. Harte, D. Low, S 
G. Mamder, A. J. Rider, A. Robinson. J. Sayle, J. 
Simpson, C. Symons, P. H. Trachy, J. Webb, J. W 
Woods. The following for the mame reason are registered 
as qualified to earn payment in acoustics, light, and heat :— 
J. Alexander, T. J. Baker, S. Barbour, J. Beavis, G. R. Begley, 
P. Doyle, J. B. Duckett, T. Elliott, T, Isherwood, G. Jeffrey, 
L. M. Leader, E. Leech, E. Magennis, J. Marshll, J. Moylan, 
W. Patterson, E. Reynolds, L. J. Ryan, J. Schofield, G. Severs, 
W. J. Snowdon, W. Sturgess, C, Symons, 

THE name of Dr. Kaup, whose death we noted Jast week, 
was inadvertently misspelled ‘‘Kemp.” Jean Jacques Kaup was 
Grand-ducal Inspector of the Natural History Museum. of Da; m- 
stadt. 

Sim SaMvEL AXD LADY Baxeg, it ls sald, have accepted an 


nee esent time. It will be profusely illustrated. 





invitation from the Geographical? Society of New Yerk to visit 
> that city during the summer months of next year. 


"PRE inangural lecthres in connection with the schemesof edu- 
cation adopted by the University of Cambridge for the town of 
Nottingham, were delivered on the gth inst. in the Lecture fall 
of the Mechanics’ Institution of that town, and’ were largely 
attended. Mr. E. B. Birks, M.A, Fellow of Trinity, who has 
been appointed to conduct clases and*to lecture on English 
Literature, gave his inaugural lecture in the afternoon to a large 
audience, {composed principally of ladies, for whom this subject 
has been specially selected; and in the evening Mr V. H. 
Stanton, M.A., FeJlow of Trinity, who had been appointed to 
teach Political Economy, opened his course. Og Friday week 
Mr. T. O. Harding, B.A., B.Sc, Fellow of Trinity, commenced 
his instruction in “ Force and Motion,” the introduction to Phy- 
alcal Science. Thé Seamon will continneo next April, and will 
be divided’into twd terms. For the second term, which will 
commence afters Christmas, arrangements have been made for 
.the study of Astronomy, Physical Geography, and English Con- 
stitutional History. Examinations will be held at the conclusion 
, of cach Term in the’work done, agd University Certificates will 
be granted to those who succeed in them. 


‘Wx leam from the Bulletin International of the Paris Obser- 
vatory, that Lientenant Parem Dr. Wykander, while 
passing the winter of 1872-3 on the coast of Spitrbergen, made 
a series of spectrum observations on the Aurora, and determined 
seven, different spectral lines, which, according to Wykander, 
are identical with the spectrum at the bottom of the flame of; a 
candle or petroleum lamp. ' 

Messrs, ROUTLEDGE & Sons, have in the prem, a “ New 
Ilustrated Natural History,” by the Rev. JG. Wood, M.A, 
with Soo Illustrations ; and ‘The Book of African Travel,” by 

_ W. H. G. Kingston. This work is intended to give records of 
the journeys of all the celebrated travellers in Afficu down to the 


Messrs. Wopprr and Srovcuton will shortly publish 
“Life, Wanderings, and Labours in Eastern Africa,” with an 
account of the first successful ascent of the equatorial mow 
mountain Kilona Njua, and “temarks on the East African slave 
trade, by the Rey, Chas, ‘New, of the Livingstone Search and 
Relief Expedition, illustraed. 


‘Tire annual migration of the butterfly from efst to west acros 
the isthmus of Panama in August and September was, according 
to the Sar, proceeding. The butterfly has galden greendstripes 
on a black ground, snd is very beautiful. It has beeg recognised 
by Mr. O. Salvin, Of London and Gyptemala, as the Urania 
sulgens, 


Wx have received the diminutive ‘prospectus of what is Likely 
to be, at least.ean ingenious and curious work ; it is entitled 
“ Chemistianity,” and will contain," 2g0o"chemileal facts, relat- 
ing to inorganic chemistry, explained within 5,000 lines of ora- 
torleal verse, compiled by permission from the works of 
chemists of the day ; together with the views of the author (ex- 


,  premed in verse) as to the advanteges of a, general knowledge of 


chemistry.” If the book is readable it will certainly bo a 
triumph of ingenuity, if not of genizs, on the part of the author, 
ME J. C. Sellars, manufacturing chemist, Birkenheed, who is 
also publisher, 

IN the Chemical News for Oct. 17 will be found a long Hst of 
subjects for prizes to be awarded in May 1874, by the Société 
Industrielle de Mulhouse. 


"Tux first three parts are published (price 64, each) of “ British 
Marino Algm ; being a popular account of the Seaweeds of 
Great Britain, their collection and pemervation,” by W. H. 


‘| with 41 winter schools af rural economy. 
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sclengific handbook to our marine flora, and will apparently 


as a cheap and popular rather than 


serve a very useful asch The illustrations, though 
—_ e mificient to’ recognise the more striking 
forms, 


THE last two pelts, xi. and xil, of tye new edition of Griffith 
and Hehfrey’s Micrographic Dictionary, bring down the work 
as far as Hydra. The botanical articles hays baen written up to 
the present state of science by the Rev. M. J. Berkeley. ` 


e MR. A. ELLEY Finca hes published the lecture he delivered 
Iast-March before the Sunday Lecture Socisty, ‘‘On the Pursuit 
of Truth.” Wo think he has done well fh so doing, ashe shows 
clearly and shortly the only principles of evidence upon which 
permanent and setisfactory belief can be founded, showing the 
distinction between the evidence which satisfies the theologian, 
the lawyer, and the man of science. Mr. Finch has added 
many footnotes and appendices, often irrelevant, 
are in most cases vifluable and interesting, the appendices being 
mostly abstracts*of pamages from the works,of well-known 
authors bearing more or lees on the subject alluded to in the 
leclure. We wish the lecture a large circulation among the 
general public, whom it would tend to enlighten. 


Tae Gasette We Ves publishes some statistics “with regard to 
education in Germany, which appear in La Nature, According 
to the latest officlal information, the German Empire numbers 
380 gymnasiums, pro-gymnasinma, and academics {/ycder) ; 156 
Latin schools (in Bavaria and Wurtemberg); 270 *‘real- 
schulen,” 12 high schpols, technical and polytechnic, Prusia 
possemes besides, 26 provincial schools of arts and industry ; 
Saxony, 5 commercial schools and 4 schools of arta, Industry, and 
architecture ; '‘Saxe-Coburg-Gotha, 3 schools of the kind last 
mentioned ; ‘the Clty of Hamburg pomesses a school of art for 
boys and another for giris Bavaria has 33 schools of arts, 
comimerce, and agriculture; Prussia, 26 agricultural schools, 
The rest of the 
German Empire possesses 56 other schools belonging to one or 
other of these cajegories. Prussia numbers 260 smperior public 
schools for'giris, and the rest of Germany, 54. 143 seminaries 
for the training of teachers are in full activity in the German 
Empire during the present year ; primary instruction is given in 
60,@90 schools. All the German States have schools for deaf- 
mutes and for the blind; Prussia possesses 35 for the former and 
14 for th latter. With regard to schools for the artistic profés- 
sions, Bavaria occupies the “first rank, but Wurtemberg and 
Prussia have latterly made great progress in this direction. ` 





f 
“Tee Pearl of the Antilles; or, An Artlstin Cuba,” by Walter 
Goodman, is the title of a volume just published by Messrs. King 
& Co. Since Mr Goodman calls himself an artist, we should 
have expected a few illustrations of Cuban scenery in his work, 
but there are none. The work makes ‘ho pretensions to be a 
contribution to the natural history of Cuba, bat in a very enter- 
taining manner the author gives a series of sketches of social life 
on the lovely island. 


THx additions to the Zoological Society’s collection during 
the past week include two Weka Ralls (Ocydromns australis) 
from New Zealand, presented by the Acclimatisation Soclety of 
Otago ; an Alligator (A/Keater wtississipiensis) from New Orleans, 
presented by Capt. M. Cowper; two Patagonian Conures 
(Conurus patagonus) from Chili, two Solitary Tinamous (7ies- 
mus selstorius) from Brazil, recelved*in exchange ; a Macaque 
Monkey (Macacus cynsmolgts) and a Bonnet Monkey (AC radia- 
tus) from India, presented by Mr. G. Veitch, and deposited ; a 
Capo Petrel (Daption capensis}, purchased, from Manilla, which 
is the first specimen of this bird obtained by the Sockety. 
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ON THE FINAL STATE OF 'A SYSTEM OF 
MOLECULES IN MOTION SUBJECT TO 
FORCES OF ANY KIND ^h ° 


JET éctly elastic molecules of different kinds be in moftore 

within a vessel with perfectly elastic sides, and let eacifkmd of 
molecules be acted on bÝ forces which have a potential, dhe form 
of which may be different for different kinds of molecules, 

Let x, y, s£, be thethe coordinates of a molecule, AY, and é, 9, ¢ 
the components of its velocity, and let it be reqmred to determine 
the number of molecules of a given kind which, on an average, 
have their coordinates between vand r + dx, yandy + dy, saml 
s+ ds, and also their component velccities between and t +a, 
y andy + anand (amd (+ adé This number must depend 
on the coordinates and the components of velomties and on the 
lumits of these quantities. We may therefore write it 

(1) 


IN=Sl(z,yn & a Qadadydsdtdnd? 

We shall begin investigating the manner in which this 
quantity depends on the components of velocity, before we pro- 
ceed to determine in what way it depends og the coordinates. 

If we distmguish by suffixes the quantities corresponding to 
different kmds ef molecules, the whole numberof molecules of 
the fust and second kand within a grven space which bave velo- 
cities within given limits may be written 


J lp ty G) dEn da, dQ = my (2) 
and i dE, dag By = m (3) 

The number of pairs which «an be formed by taking one 
molecule of each kind 18 #, My. 

Let a pair of molecules encounter each other, and after the 
encounta: let their component velocities be $, ms {i and 
ty, m3, Ga. The nature of the encounter Js completely defined 
when we know $,- Ep "y— 91, (,—(, the velocity of the second 
molecule relative to the first ore the encounter, and £} — £y, ` 
Ys— p fa— $ the position of the centre of the second mo e 
relative to the first at the instant of the encounter. When these 


quantities are given, fj’ — br, ny ~ mi and G- G’, the compo- 
nents of the hun velocity after the encounter, are determin- 
able. 


Hence, putting a, A, y for these relative velocities, and a, 6, ¢ 
for the relative tlons, we find for the number of molecules of 
the first kind having velocities between the limits £, and & +f, 
&c., which encounter molecules of the second kind having velo- 
clties the lumits { and & +a}, &c., in such a way that 
the relative velocities he between a anda + at, &c., and the re- 
lative positions between a and a + da, & 

notol) Fadl Sa lE nnota) dF dn aT p (abe apr) dadbdeda diay (4. 
and after the encounter the velocity of Af, will be the 
limits £,’ and &,' + dẹ, &c., and that of M, between the limits £y 
and §,’ + #8, &e. 

The differences of the lmits of velocity are equal’ for both 
kinds of molecules, and both befote and after the encounter. 

When the state of motion of the system ıs in its permanent 
condition, as many pairs of molecnies their velocities 
from Vi, F, to Vy, Vy as from Vy, Ff to Vy Vy, and the 
circumstances of the encounter in the one case are i - 
lar to those ın the second. Hence, omitting for the sake of 
brevity the quantities dt, &c., and ¢, which me of the same 
value in the two cases, we find—- 

Fx (Eo mists) Sa Eats Ea) =e Ers a Er) Aa Esnas Ca) 


(5) 
writing— 
log Fl m C) = F (MP? I, m, n) P 
where Z, #, # are the direction coxnes of the velocity, V, of the 
molecule 4f. : 
Taking the logerithm of both skles of equation (5)}— 
FT GV Phe) + Fy MV "lyme ey) oe F, (MV Ahoy) + 
Fy (HV alman) 0) 
The only necessary relation between the variables before and 
after the encounter is— 
Af, Vi + M, Vat o M, Py + MV,” (8) 
If the righthand side of the equations (7) and (8) are constant, 
the lefthand sides will also be constant; and since s, s3, 2, are 
independent of /, siy S, we must have— 
F; = AM, V’ and Ay = AM, Pi (9) 
eee is a quantity independent of the components of velo- 
s OF— 








j AM Ve 


Silty my G) = Cre 


Alio wa (3) = Ce oe (11) 


This result as to the distribution of the velocities of the Taole- 
cules at a place is independent of the action of finite orce» 
molala ing their encounter, for such forces do not 

the infinitely short time of the en- 


counter, 
We may therefore write equation (1) 


saN = Èe ETAt Irdydtdadyds (13) 
where C is a function of x ys which may be different for different 
lands of molecules, while 4 is the same for every kind of mole- 
cule, though 4 may, for aught we know as yet, vary from onc 
place to another. 

Let us now suppose that the kind of moiecules under conide- 
ration are acted on bg a force whose potential is y. The varia- 
tions of +, y, s mising from the motion of the molecules during « 
time Bf are 3 
Br =B By = y3, Ba = C32 (13) 
and those of & 7, (in the same time due to the action of the 








force, are 
- 4 _¢4 ees 
bE= — Shas tne — Fes, at ot 82 (14) 
If we make 
c= log C (15 
aN e oy » 4 6 
18 ragatasasan E t AME ee) (16) 


The variation of this quantity due to the variations 3x, 8y, 8s; 
BE, Bg 2G, is 3 > y . 
c ¢ ç 
(tg t ot CoE ae 
2 2am (est card + t) 
ʻ dx dy as 
aa aA dA 
plates = IL Rpr 
FMC + at + HET a + CS) 


Since the number of the molecules does not vary during their 


(17) 


motion, this quantity is zero, whatever the values, of gi, , 


Hence we have m virtne of the last term— 
dA * dA 
7 =O a. o {18) 
or A is constant throughout the yhole region traversed by the 
molecules, 
Nest, comparing the first and second terms, we find 
ca aA yj D) 
We thus obtain gethe complete form of dV 
(AM, (E tt + Gt Haw, + 3) 
=e dzdydrdtdyd¢ (20) 
when © is an absolute constant, the eame for every kind of mole- 
cule in the yesse]l, but B, belongs to the fst kind only. To 
determine these constants, we must integrate this quantity with 
respect to the mt anaba and uate the result to the numbei 
of molecules of the first e must then, by integrating 


(19) 


aN, g Mf, (E3 h nf? + GE + 2,) determine the whole energy 
of the system, and eqnate it to the Sriginal eneigy. We shall 
thus obtain a safficent number of equations to determine the 
constant 4, common to Wl the molecules, and 3, By &c. those 
belonging to each land. 

The quantity 4 w ewentially negative. Its value determines 
that of the mean kinetic energy of all the molecules in a given 
place, which is -3 ? and therefore, according to the kinetic 
theory, it also determines the temperature of the medium at that 
place. Hence, since A, inthe permanent state of the system, 
1s the same for every part of the system, it follows that the tem- 
perature is everywhere the same, whatever forces act upon the 
molecules z 

The number of molecules of the first kind in the element 
dsdydr. 


(- z)? AM, (a¥, + 3) 
Al & dxdyds (21) 
The effect of the force whose potential ıs #, is therefore to cause 

mmbers 


the molecules of the first kind to accumulate in greater 
in those parts of the vessel towards which the force acts, and 


(10) ° 


—_ 


c dusky denizen of forest 
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the distribution of each differeat kind of molecules in the vessel 
is determined ‘by the forces wHich act on them in the same 
as if no other molecules were present. Thu agreg 
Dalton’s doctrine of the distribution of mixed gases. - 

i -> J. CLERK-MAXWELL 





ORIGINAL RESEARCH. AS A`MEANS OF 
EDUCATION *. 


HE subject of the value of original scientific investigation 
may be considered from many points of view. Of these, 
that of the national importance of original research is the ono 
which naturally first engages attention; and it docs not take 
to convince us that almost every great material advance in 

m civilisation is due, not to the occurrence ofehaphazard or 
but to the -continued and dis- 

or do I need to quote 
many to show us the immediato dependence the 
national -being and progress upon scientifi th 
patiently and quietly made. If it had not been for Black’s re- 
searches on the latent heat of stoam, James Watt's dis- 
covery, which has revolutionised the world, would not have been 


= made. Practical applicatlons cannot be made until the scientific 


facts or principles upon which those applications rest have been 
discovered. Ta Gan owe scienc Pig instance hundreds of 
cases in which discoveries mads ki. ihe puro ead 
hare (generally in the hands of others origin 
pe) ors) led to results of the first im to civilisation. 
Chloroform wes first by Liebig in 1974 p but it was 
_ Simpson who long afterwards applied it to the relief o mieng 
humanity, Faraday in ets discovered benzole, and from 
Zinin prepared a ce called aniline, which for many gean 
remained a chemical curlosity only interesting to the sci€ntific 
man. In dae: counie, wer e practical phere o! ae 
e known substance. Perkm 


discovered 

splendid colours Commercial akıl! then at 
aniline, and, instead of its being made, by the it is now 
manufactured by thousands of tons, and the bright and beantifal 
colours which it yields are known all the ovcr, and are 
alike pleasing to the of the connoisseur of fashion and of 
Thus, too, the 
arely scientific researches of our distinguished fellow-citizen 
De. chunck, 4 the d prifciple contained In the 
i foundations for the subsequent 
discovery, by Graebe and Lieberman, of the artificial production 


og sach - tie proportions, 
Again, the discovery of chlorine b Scheels, in 1 74, les at the 


foundation of the whole of our e, Rate: 
bleaching powder the cotton and man : not 
exist on P ptesenit edtendied esate T might most indefinitely 


extend this list of discoveries, which, first made, were 
tly far removed frome any useful application, but @hich 

JI at once become the ing-point of a new branch gf industry, 
and a source of t or cation to mankind, 

This subject of the national i & of research is 
one which is gradually but surely forcing i 
tention, A few- yoars ago national el 
looked upon as a chimera ; row it has become question of 
As soon as English people see as eloarly as we do the 
imperious necessity for encouraging, Sand upholding 
original research as conta'ning the seeds of our futtue position as 
a nation, they will not be behindhand in securing the free growth 
of those It is therefore the bounden duty of all those whose 
employment or has led them to feel the truth of this 
pe principle, to leave no stone unturned to make widely 
mant 


wo and keenly felt the importance of the national encourage- 

of original on, : 
It might have been a useful task for me to contrast what is 
done in other countries for the , t of free inguiry 
and research, and what is done, or rather left undone, in ~ 
land, Wo should have seen that on the Continent of Europe, 
to a great extent, and in the United States, in some measure, 
those who have to wield the sceptre of government are not only 
ewnre of the national importance of original but, what 
is more, that they act up to their convictions, we foel 
thet the same cannot be said in oar country, We should have 
> Address „by Prof. Roscos at the openmg of the new buildings of the 
Owens Collage Manchester, ` 


A 
NATURĘ 4 











tynes the case with ns, is taken as the proof of a man’s fitness 
to AIl the proteasozlal cialt, . eee ee 
t is my wish, however engrossing o mbject 
may be, to ask you fto e eas another apec 
of the question—vix, the educational valne of origi re- 
search; the value of pesonal communication with nature 
for its own sake, the influence which such employment 
exerts on the mind, the effect which such studies produce 
as fitting men for the active duties of life, and the question, 
therefore, as to how far original investigasion should be encou- 
raged as an instromefit of intellectual progress. It may be well, 
however, before fre commence this special quqtion, to place 
clearly before our minds what is meant by scientific i in 
and to see how it is related to the studies and habits of 
mind with which men up to the dawn of the present, or scientific 


i 


scientific. In the second place, the spirit of true sctentific inquiry 
knows nothing of tradition or authority, It lays down laws for 
itself, and to bound by any others, Sclentific edu- 


but surely, the pa fect eee ae built up, and 
those ho ee otera ee , to this great work 
eee iat thelr has not been in vain. 
This procesa is, itis , at once opposed to, and, if successfully 
arded out webvasive-oF the old order: of things Between a , 

based on authority and one fomded on m of 
thought and opiniof there can never be aby united action ; and 
whilst fully acknowledging that intellectual eminence, and, of 
course, moral excellence, are common to all classes of men, and 
aie not confined to those holding particular opinions, if only they 
be it is as well that we should admit with equal candour 
that the followers of the old have no claim to be called 
scientific, and that there is, from the nature of things, adreat and 
im e gulf between usandthem @ 

t does not concern us at present to inguire which of there 
two systema, the free or the authoritative, is for. the future to 
rulé the world. It must now suffice for us to ses clearly that the 
habits of mind necessary for the establishment of the one are 
absolutely opposed to those needed for the success of the other. . 

I must, however, here not be misunderstood. It would ill be- 
comia me, connected as Lam yith a collego to whlch ee beea 
our constant aim to impart a university , to undervalue 
or depreciate the study of subjects othe? than those included 
under the head of hysical sciences. Literary studies, 
whether of modern or t authori giting sa eee 
with the noblest thoughts and opinions ot the great moa of past 
es 4 historical studien, giving ui aknowledge of tho acis of 
men in times gone by ; the study of language and philology, as 
An ok era nets of bee Hnes, eae 
press thelr i language ; of logic, as pointing out the laws 
Rp thought ; and above all thee of mathematics, me all matters 
of the highest importance, the neglect of which would render our 
education poor and Incomplete indeed. The same rules, how- 
ever, which all acknowledge to be for the teaching of 
physical sclence mas be applied to the study of all these mb- 
jects, In short, the scientific mathod Must be employed in all 
cases and carried ont to its fullest extent. Whilst attempts to 
shackle the mind, or to shfle free inquiry, which have too fre- 
quently succeeded in times, ‘and which may, if we are hot 
on our guard, again, must be repulsed with all our 
vigour, 


t 
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owd 
t is true that in 
and will be shaken 
the book of nature ; it is also gqually true that the 
study of nalure does not and cann®t interfere with the highest 


I would, however, here wish to protest the 
materialistic tend of scientific studies. 
opinions and professions of belief have 


by stud 


and noblest aspirations of the mind of In the isvestig® 
tions of every branch af science we come af last to a point at 
which further inquiry becomes imposible, and we are bli to 
acknowledge anr pgwerlesmess and insignificance, We can see 
and learn con only the minutest fraction of the great 
whole of nature, and it is with this minute fraction alone that we 
as men of science are concerned. y üi t 
In inaugurating, as we are now doing, a scientific depart- 
ment of an instituteon devoted to the higher education, it 
may be well to glance for a moment at the preliminay 
sagen through which, m the subject of chemical science, 
with which alone I am competent to deal, a student must 
pass to reach the portal of onginal inquiry. And first let me 
giatefully acknowledge the help which we bave received in 
endeavouring to find a habitation for a school of chemistry 
aspiring to be woithfMof the intellectual vigour and manufactur- 


ing power of the district of which this city is the centre— 
help not onlyef the necessary, and therefor valuable kind of 
asistance generously and ingly given, but help of a 


and therefore still more valuable kind, without which 
the funds would have been useless, and our scheme for the foun- 
dation of a really great scientific mstitution would have fallen to 
the ground.® The results of this help you now see m this large 
theatre, and in the splendidly fitted laboratoria behind ıt. They 
are, I say it with confdence, the most spacious and best 
arranged tabouttoried in Great Britain, and will be found, I 
belisve, second to none in the world for convenience and surta- 
bility to their proposed uses. It now remains for my colleagues 
and myself to discharge our debt ; to show that the confidence 
which has been placed in us has not been misplaced, and to 
prove year by year that the goods we furnish m the shape of 
soundly and scientifically educated chemists bring a return 
worthy of the capital, both in specie and intellect, which has 
been upon their production. 

Our mode of instruction in the principles of chemlstry is of 
two distinct kinds: (1), by lectures, accompanied by experi- 
mental illustration by the lecturers, as well as by recapitulatory 
and tutonal classes ; and (2), by experimental work practically 
carried out by the student himself in the laboratory. Both of 
these meays of obtainmg command over the facts and principles 
of our science should be cained on alm cously ; the lectures 
serve as giving a general view of the main features of the sub- 
ject ; the laboratory work b the student into direct contact 
with Nature, and him an insight mto her processes, which 
can only thus be obtained. In the lecture room the gludent 
forms ap idea, is ine panomioa, of the general appearance of 
the country; bot it is in the laboratory, as ina through a 
gire district, that We first leargs what the land he is eaveliing 

h is really hke. And although we know that we must 
pene muchi time and ere ee on foot, we know that we 
all be rewarded by a vivid and lasting im ion, and one 
which may perhaps give a new colour to our iy es, It is thus 
with the study of chemistry ; the laboratory us the place where 
the details of the sclence are really mastered ; and a young man 
must not expect to become a competent chemist without having 
passed several yoara pf hard and unremitting toil in salving the 
parks tedious and difficult problems which are presented to 

It is not necessary for me here to detail to you the particulars 
of the course of instruction which all students of chemistry, as 
a rule, go through. Suffice it to say that this course begme at 
the ray A D C of our subject; and, if I am freely to speak my 
mind, | would say that in eral I do not object to take stu- 
dents who know nothing of the science. We fit seck to give 
him some notion of the kind of phenomena with which the 
science 1s conceined ; we then begin tp train him in manipula- 
tive dexterity, and, by a grad series of examples and exer- 
cases, im acquainted with the fixed and exact quantitative 
laws upon which our gelence is founded. From the begi 
we introduce a strict system of note-taking and of carrymg out 
simple chemical cal ons, so as to insure a firm foundation 
for the subsequent bulding. The student then begins to learn 
the properties of the more commanly occurring amongst the 
sixty-three elementary bodies of which (as far as we are yet aware) 








the matefial world is built up, and properties of their compounds, 
He commences the study of qualitative analysis, and at last he 
is ablg to tell yon the nature of the exact constituents of any 
substance, whether of earth, of air, or of sea, of mineral, vege- 
table, or animal nature, which you may ask bim to examine. 
He bas accomplished a great work, and if he has carried his 
examinations as Yar as the reactions of the rare elements (as 1s 
usually the case with all our students), he is master of the first 
or agp stage ef the science. Next the question arises as 
to quantity of each constituent present In the given mbe 
stance, end the seccnd or quantitative stage is reach This is 
necegsarily a Tanger and more difficnlt matter than his preening 
task. Not only must the choice of methods of separation 
estimation be succesful, ko as to employ good ones and eschew 
metad or parame ones, but in Er oei be 
coming. depends on accuracy and care in performing 
delicate operations, such as weighing, collecting and washing 
Precipitates, and a pundred other ions, and the results 
of many days’ work may be in a moment lost by cne false step 
ie nie action. EENT a 
n is preliminary work the hand is gı y trained to 
perform the varous mechanical operations, the eye is at the 
same time taught to observe with care, and the mind to draw 


the logical mfeiences from the observed phenomena. Habits of =” 


ent th t and ideas of free i me thus at once 
cated ; oat besides that af the sensei 1s appealed 
to, and no notions have to be obeyed ; the siudent 
creates for himself his own material for observation, and draws 
his own conclusion thergrom. df he is Inaccurate either in his 
manipulation, his observations, or in his conclusion, nature soon 
finds him out. Something or other is out of order, and he is 
sent back with the task of finding out his mistake for himself. 
Nos until all this bas been accomplialed (and very often not 
then) is the student fit to think about or oo paar 

e can successfully le with new es he must have 
learned to reini theod ones. His hand must be dexterous 
and accustomed to meet all the mechanical difficulties which 
invariably accofpany such mvestigations ; his eye must not only 
be open to what he expects to see, but, what is far more dificult, 
it must quickly seire upon the occurrence of phenomena which 
he does no to see; his mind, working, perhaps, with a 
leading thong —for without this, ori work is 
impomible—must be freo m its power to grasp anf new 
nation of ideas to which the phenomena mag suddenly and 
merpectually ive nae, and be ing at once to relinquish a 
favounte an Eriak ed hypothens if the remlts of experiment 
prove that hypothesis to be errgneous. This dexterity of hand, 
quickness and keenness of sight, and pliability of mind must m 
greater or lesser degree be by all who would undertake 
original scientific work. mention as « preliminary 
necessity a competent theoretical knowl of the phenomena 
and laws of our sclence, becanse, though this is a matter of 
course, many haying this knowledge will altogethe: fail, owing 
to tiger not ing the other requisites, 

In carrying out, even tht simplest original investiga- 
tion, sofhe or all of these requirements aro needed, In 
addition, othgr facultées are called mto play by e very fact 
of the ena bemg in part at least new. Not only do we 
ouikalyea not krigar whatto expert, but nobody can tell us what 
will happen.® We are Knew 
must therefore be doub ; we must be prepared for every 
poesible event, y to meet every of fortune, Wo 
must, like a traveller, not be by reverses, but 
pa persevere in our course, feeling convinced that the path, 
which for a long time may be a one, must in due coume 
lead us to a pomt from which we enjoy an extended view 
of the country, and be able to trace the tortuonf 
paths by which the elevation Was ated ae facies which 
are to active operation e prosecution of experimental 
scientific research are, in fact, exactly thoi which ae valible 
in the every-day occurrences of life, the pro employment of 
which leads to success in whatever channel may happen to 
be directed. A man who has learnt how siccesi(elly to meet 
the difficulties and overcome the obstacles which occur in every 
experimental investigation, is able to grapple with difficulties and 
similar character with which he comes m contact 


ind 


do n 


obstacles of a ai 
in efter-life. 


(To be continued.) ° 
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POWER FOR HEAT OF CER- 
TAIN ROGKS* 


A Collection of more than twenty specimens of rocks of tite best 
marked descriptions were chosen for the purpose, and were 
cut to a uniform shape and size by Mesars. Walker, Emley, end 
Beall, of Newcastle-on-Tyne, and a pert of them were sub- 
jected to expermment. The plates are circular, 5 in. in diameter, 
and half-an-inch thick, and they are as am y and accurately 
ground to this umform size as was possible m the case of some 
of the refractory substances as granite, whinstone, &c., that were 
employed. On the other hand, many more fmable and softer 
cocks as chalk, coal, marl, &c., are not included in the list of 
sample sections now collected, i P 
of the present peper is simply to blish from 
iha experiens the bad condacting powers OF the harder 
rocks, and to corro o in the case of a few examples that 
weie numerically reduced the conclusions of a smilar land that 
Te eae ie -. 

The rock-plate to tested is placed on a fiat-topped tin 
boller of its own diameter to ralee its ture on the under- 
side to the boning- of water, while on its upper side a 
conical flat-bo' tin flask of spring-cold water is placed, 


CONDUCTING 


and absorbs the heat transmitted through the rock section from 


its heated side. A thermometer inserted through a cork in this 
flask marks the rise of temperature and the quantity of heat 
transmitted through the rock, 

A small quantty of heet is also intercepted and absorbed by 
it which requires a of the temperature on the heated 
side to introduce it the but quantity is so small 
compared to the quantity which passes through it and enters the 
water, that it may easily be allowed for by a suitable correction. 

Tho flask above the sock contained about ġ lb. of water,eand 
under the action of the steam heat below, it rose in tem 
about 1° in 35 seconds for slave, and 1° F. im 
different of hard and close-grained 
pentine, marble, and sandstone ; while the time 
similar rise in temperature was greatest In the case of a specimen 
of black shale from the coal-measures reund Newcastle, when 
the thérmometer rose 1° in 48 or §0 seconds, or slomer ikan in 
the casé of slate in the proportion of about 5:8 « 

In this series of trials it was easily supposed that the real tem- 


eTo OL TUR raracen of tlia rock-plates was igen ait 
erent from th of the metallic surfaces iy coniact with ; 


and a therm pair of wires attached to cork-faces was 
now applied to test the real difference of temperatures of the two 
faces of the rocks, Two platinup wires were twisted on to the 
two ends of a piece of iron wire and were connected with the 
poles of 2 Thomson’s reflective galvanometer. The tron wire 
itself was bent so as to bring its two twisted ends into contact 
with the opposite faces of the’rock. On testing tq thermo-elec- 
tric arrangement by means of a doable tin lid placed between 
its cork-faces, with water of different of tempera- 
ture on its two sides (which were measured thermometers 
inserted in the lids), it was foufid that a difference of between 3° 
and 4° F. produced aedeflection of 1 divimon of the Spalvano- 
meter, e . 
On now taking a plate of marble out of the heating vemel and 
placing it betireen thd yles, it was found that no sensifile 
eat difference was recorded by it; the rock was #eversed, top 
for bottom between its poles, and the effect wag still insenable, 
although the heat of the finger pressing alqns on one of the wire 
junctions moved the galvanometer 3° or 4°. In order to increase 
the temperature difference the rock-plate was then brought into 
contact with the metal surfaces by means of mercury; and the 
thermometric flask itself being filled with about 10 lbs. of meroury 
mstead of 4 lb, of water, it was found that the er Tose 
1° in 10 seconds, to a transmission of 330 heat units 
pe hone throigh a oa p y in thick, and 1 square foot 
sumlece. en taken out of its cell and transferred to the 
gulvanometer, the tem: difference was now found to be 


about 7°; gl the rate of conduction about 47 heat units per 

rte a 22 and 28 heat units as assigned by 
et. 

The of lifting the rock out of its cell having undonbt- 


edly produced a loss of the heat difference before the measure- 
ment was made; a new mode was’ now employed, and the 


>. read by A. S.H F RAS, before the Brith Association, 
B Papste by echel, 2 rah 
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t 
wire junctions were pæesscd against the rock faces in st, being 
at the game time protected from the heat of the boiler and ther- 


momoeter plates fa opposite to them by thick felt wads upon 
which they wero to those plates. In this case a very 
different variation the,two rock-faces was now found the 
gaear m me ciae of marale 50° or thereabouts, while 

o of heat mto the water the: fiask was now 
about units per houg 


to wcondaeting power 
of about 54 heat eee The same process was applied to 
fee ind of he shale already descriMed, find their con- 
ducting power was found to be much less than that of the fine- 
ined marble being at the rate of only 2 of a4 hast 
units per hour. quantities are not more Hh or 
part of the values obtained by Peclet for the same kinds of roc 
Although time did not permit these ents to be repeated 
with a arrangement of the when the sources 
of error peculler to each of them vo been easily removed, 
as their origin in each case is cumly explained, yet they confirm 
rovisionally the values of the thermal conductivities found by 
oe ee ee Aili maines 
al in excess defect, the obtained vari 
Ee tas beds went calle oo Lene oc aor als 
to which Peclet 22 or 28 heat units hopr as its con- 
duchng power ; and in the case of some o rocks of which 
Peclet describes the conductivity as about half that of the close- 
grained marble just mentioned, the values found by ment 
also indicate « smaller conductivity of these rocks in 
almost exactly the rtion which Peclet estigpod. 

The foma ia whikh i will be deairabla to repeat eso experi- 
ments is one which will show the amount and kind of influence 
exercised by junchons between the surfaces of solid, liqud, and 
gaseous bodies in retarding the transmission of heat across them ; 
as well as to conclude the actual thermal conductivities of the 
materials employed, ang for this p a suitable modification 
of the apparatus and of the mode of condu the ents 
has been contrived, which it may be will fully effect 
the objects which ıt is thus intended t o obtain. 





THE DIVERTICULUM OF THE SMALL INTES- 
TINE CONSIDERED AS A RUDIMENTARY 
STRUCTURE * 


T BE aathor took this structure as an ulustration in reply to 
those who are not yet satisfied that structures exist which 
are useless to the animal body containing them. Reffrring fist 
to the case of the appendix vermiformis of the great intestine, a 
survey of the anatomy of the ceecum in various enimals, and of 
the stages of its d ment in mon, leads to the inference that 
this worm-like appendage is a mdi and virtually a useless 
structum. It has, however, been y supposed. that, being 
present, ıt must have some function; end as tt was manifest that 
a thing of ths kind at the otherwise cl end of the 
intestine is a source of danger by Admitting foreign bodies which 
it could not expel, it has been argued that contrivances designed 
to avert this danger might be recognised. That it opens at the 
back Instead of at the bottom of the c#cum ; that its openmg is 
oblique ; that it has a kind of valve ; that it is directed more or 
less upwards; and so on, On the contrary, the worm-hke 
appendix is a vestige, the rudimentary representative of the true 
cæcum, and all these supposed contrivances by which the danger 
is lessened are simply the result of the forvaurd and downward 


alter a few hours by death. 

The conclusion, however, that there are parts within the animal 
body which are useless, and worse than useless becanse dange- 
rous, ix so distasteful to the adherents of the extreme theological 
school that they will rather fall back on the bare possibility of 
some unknown funchon even for such a rudiment. The divertl- 
culum of the small intestine may be employed here to complete 
the argument. Although in a classification of rudimentary 


* Abstract of a paper read by Prof. Struthers, F.R.S E., of Aberdeen, 
before the Brinsh Association, Bradford. ’ 
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for sie the only this ~ 
ment It is known to be a vestige joining 
intestine by at an ariy stige of the eroiulon of the 
t 1s introduced. trace of Ene 
Ent occasloestly part of it remaing ase pough op 

ing from the small intestine. Tt has ts cats! coats of Diterima 
tha aier coat preagnting the same food vih. Its 
therefore acting, but no one will argue that it is dengned for use 
in those comparatively few porsona who possess it Unfortu- 
nately ıt is sometimes the cause of death. The author had me 
Altar cases of thin and it i ell Enot ud a Sang It may be 
mable to expel its consents ; or eng to s neighbonring 
part a noose is formed, a most penal SU ray ag ts 
bowel-trap, through which a knu of intestine slips, and 
strangulation, followed by death, is the result Here then we 
have an elaborate structure which is useless, or worse because 
dai Were a railway contractor to leave open a siding 
Which he had gred iri do:conistruction alae hapless 
dash into it and a This is exactly what is 
done when this divert}eulum of the asliVinsestine it left un- 
closed, and theefatel accident occasionally occ. Were further 
illustration necessary we might 1efer to the fact of disease some- 
times atteckmg that functionless aly the rudimentary breast 
in the male, 

The considerauion of such structures joke bailar may 
be said not t@ take us father than to clear th 
us that wo have been on the Wrong path. 
rudım structures generally carries us farther. On the 
hypothesis of the ind: ent of they are min- 
telligible, while the i lai evolution furnishes a clue to 
the whole. ‘The facts of embryology, of paleontology, of rudi- 
men as well as develo structures are harmonised, and 
the whole present themselves as the result of the operation of a 
great law, the eqmvalent m the organic world of the law of 

gravitation in the c. Although we do not as yet see so 
Pll how this biologi law operates, the anatomist sees caonih 
e Mia a aa Na E Aa a 
heor oe andthst the notion which we imbibed in 
our early years, aod have long cherished, that so-called species 
arose independently of each other, must be a mistake. 

The slow which this view bas made in this country 
compared. wih Gemaiy: the the anthor attributed partly to the 
teleologicale bias which anatomy early jved among us, but 
mainly Ae the fact that anatomy has been taught in the medical 

of this country for the most part as a mass of deteil in 
its profesmonal application, without reference to the Ideas which 
it suggests when more widely and profoundly studied as a 
science. e 
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: SCIENTIFIC SERIALS 


Ocaan Highways, October.--The principal article in this 
month's number is one by Lieut. Salaverry, of the Peravian 
Navy, on the “Na ion of the Upper Amaron and its 
Peruvian Tributaries,” in which he gives some very interesting 
particulars of the measures that have been adopted by the Peru- 
man Gore net stot ini up and en the flow of com- 
merce fluvial highways which connect the rich 

rovinces 0 hg a a c. The amount of work 
one by the Peravian Government during the last few years in 

the exploration of the region with which the article is congerned 
is wonderful, and we are sure quite unknown ceren to many of 
those who take an interest in geographical discovery. Captain 
Davis contributes a second article on the Chaflenger, which is 
followed by one on the Pacific eather of the South, ie the 
Southern United Staten Two vesting narratives are 
me Vat tothe Kaht Khwaja in Sula, thew the place mentioned 


ing a remarkable hill to the west of Naseribed, the chief city of 


Eng and ‘A Visit to porate by Mr. Ashton Wentworth 
mike oe of Knuloja being ‘‘a continuation of the Seven 

aaa Selmar between the Ala Tau and Thian- 
Shan Mountains.” È G. Ravenstein contributes a paper 
on “Elmina, and the Dutch Gold Coast ;” which is followed by 
an article on the Paris, the usual reviews, proceedings of 
societies, &e. There are Mape of the former Dutch Pos 
sessions on the Gold Coast, of the Amaronas in Pern, of the 








Pacific Railways of the South, and a Chart of the Céallenger’s 
course to the Cape de Verde Islands. s 


Bullin de la ee impérials des Natnralistes de Moxen, No. 
3 aaa on tantalum, in this number, M. Herman de- 
ascribes five di combinations of the metal with two 
only ha’ been hitherto known. —-Thereare several and 
botanical —M. Becker gives an accoant of beetles and flies 
met with ona j to the Astrachan region; Mr, M‘Lach- 
lan gives drawings of somo new species of P ides, and 

found in Finland and the Cancasus; M. Hochhuth - 
anam aie theebeetles of Kien and Volhymen, &e., while M. 
Lindemann furnishes a report on the formation of his herbarium. 
—M. Labimoff’s paper on a new theory of the field of vision 
and fication of optical instruments, has been elsewhere 
noticed in ourecolumns. 

No. 4 (1872) commences with an interesting: article, with 
illustrations, by M. Mayewski, on evolution of the barbules of 
Begonia masicata, showing the various stages from that of 
simple hairs only of epidermic cells, —Some strictures 

Labimofi's views as to the field of vision are offered by M. 
Biedichin, who thinks the theory neither new nor exact.—M. 
Hochhuth continues his list of beetles (as also m the following 
number}, and M. f describes some geological formations 
in the Government of Kostroma,—Dr. Dreschler communicates 
an account of a collection of mcthematical and physical appa- 
ratus in Dresden: and the number concludes with a table of 
meteorological observation in Moscow, in 1872, 
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SOCIETIES AND ACADEMIES 
m LONDON ° 


Royal Horticultural ae 17.—-Geneial Meeting, 
—Mr. Henry Little in the char.— ev. M. J. Berkeley called 
attention to some pears, part of ree ac rar ger 
while the rest were perfect. They had been taken from opposite 
Panay thie miine tres, ana Mhaditerenie waa probably caused by 
injury from wind when bf a te.—Mr, Bull exhibited for 
the time Odontog. lossum Roedtt, a a orally of Q. vexilarmm, 
and which Pref Reichenbach suggests may be a hybrid between 
— Mr, Henry Little Uf the chair — 
The Rev. M j. Berkeley uded to the numerousinteresting and 
rare species of fungi which were exhibited. fhaxddlus airo- 
tomentosus, sent by the Rev. W. W. Newbould from 
Woburn; Russula aurata, by Niss Hubbard, fom Horsham ; 
Hydnum suamesum, new to Britain, from Somerset, by Mr. 
Aubrey Clark ; Restless orellenus, also new to Bnitatn, from 
Epping Forest, by W. G Smith, & Mr. Berkeley also referred 
to re eet ae ens, Borret 
had recently pub lished an admirable paper ın support of the 
mme views. o himself, however, was not convinced of their 
cocregtness. On the contrary hg believed he had seen the 
gonidia of Preia originating hyphæ within the cells of 
some drift wood from the Arche regions. *He also read a letter 
Rom De awien oe erion, who thought that the symme- 
tncal gro e ens was an argument against one portion 
beidg parasitic or the other. 5 


PHILADELPHIA 


Academy of Natural Scloncos, June 1a—Dr, Rauschen- 
berger, president, in the chatr.—Mr. made the fol- 
remarks :—At the last meeting of the Academy, 
as frechan made some observations upon the ia: struc» : 
ture of the flowers of Pedicularis canadensis, o 


determining the manner in which they were fer- 
tilised. He further sald that he bad noticed that they received 
the attention of a species of humble-bee, for the mke of Mer 
hon , which, in order to accomplish its p always boreu 
a hole into the aide of the tube. "On Wednesday morning last 1 
visited a spot where the plants were growing luxuriantly, afforc- 
ing an interesting field for obwervation, It 4 It was not long befare 
I observed a Bemdus to restris to upon the onter side of 
the tube of a flower, ata distance of three feet from me. At 
tkis distance i did. seem, abit tel bes in order to Glance 
honey which it secretes, produced a slit into the as “dr. 
Mechan observed. But the movements of the bee being zo 
qulok, and. fhe: dutincentoo gret to mdge accurately, I ap- 
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proached the insect 


degrees, until I was within three inches 
ef it, when the w. 


; com m of 
the upper lip fit into the rolled-in edges of 
ee ee pa The upper lip is compressed, arched, 
beaked, presenting an aperture at the apex, through 
passes a curved pistil, the lower lip is reflexad, consisting of 
i tue aT orm. 
arrangement, Enclosed within the upper lip are stantens, 
didynamous, with their anthers turning backwards, facing each 
other vertically. When 
side, thus ging a resemblance to an ofal snuff-box 
upon iis hinga. Each cell is filled with 
ow when the beo the tube, 
it securely at-above alluded 
entrance, it would defeat its 
of the flower’s tube when contrasted 
with that of ‘the bee’s trunk, necessitate the admision of the 
ent opera ton. tlie. npe of the flower as 
Pe apana e Raa o e upper are separated to 
receive the head, and o pollen gams alread ripe, by the 
considerable motion to which thesare mbjecteg, beme dis. 
} from their cells, and fall down in a dense shower 


the bee’s back and head. Ha obtained the coveted swes 
it files to another flower stalk, as I observed in a 
score of cases during two da 


““Interlor leg, and the constant rubbing together of the parts 
comprising its-trophi or ita destechedta ciberia tho afaehed 


pollen grains aro sent in every direction, sure to 

adhere to the stigma. the abore pro- 

cess, I also noticed that after the lips been pressed 

apart, and were ed to regaip their pomtion, the 
lip, 


ng the every can be 
ormed by taking hold of under lip with the 
Pat chee anvitore ager, anc pulling oe 


well-known, is a degenerating process. I i 

attention to an interesting discorery which I was enabled to make 
Sian exeninatlga of È doable dower of 

Ranunculus fasacularis, In*the genns Ranmceulus, the corolla 

of a normal flower is made up of fire 

the inner side of its basal part is usually with a scale, 

This scale from its on 1s denominated the sactarifwoss scale, 


no fanning flowers, parts which we can to no organ 
mikawhich we ye become They ap to be 
. distinct from any of the whorls w make upa flower, 
altho located among them and attached to them. 
AD parts are d as ap’ nder this cato- 

are plaçed the that are of some species 
Gr Crowioot Prof, 


Lindley thinks that these small a. 
oe ico seme: (5 he baeilor Ge pes In 
opinion I think Is a just one. From the facts here indicated it 
is reasonable to concinde, that the double flowers of the Ranun- 
ulus de not always originate by trus staminel metamorphosis, 


but sometimes by scale transformation ; also that nectariferous - 


$ 
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these anthers split upon the inner- 











scales when they exist wre barren stamens, which favourable con- 
ditlonsamay develop into true Whilst examining several 
specimens of 7 Igtely, I was struck with the 
variableness lisp. in the number of segments which con- 
stituted thetr outer of calycineswhoris. i 


e all the transitional forms, from a alight indentation at 


PARIS e 
-< Academy of Sciences, Oct 13.—M. de Quatrefages, 
sident, in the chair.—The prendent announced the death of M. 
Antoine Passy.—The following papers were read :—On crys- 
talline dissociation, by MM. Favre and Valson. This portion of 
the author's researches deels with the estimation of the work 
done in salme solutions. Tables of the 


on carbuncular vits, by M. C. Davaine. The autifir 
bodies 3 uestion were, as a effective in d 
TIUS. ——, 


ented levably wit 
altering the softness of the metal—On the use of potamic 
Moet ee rahe giles, M. Jannettar.— 
Meteorological observations made Shee he ae E 
Tissandier.—New remarks on the epidemic goltie of the St 
Etenne barracks, by M. Bergeret. 3 
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R SSS 
* OUR NATIONAL MUSEUMS , * e 
WE may conggululate ourselves that the Museum 
question is now being tafen up wich vigour. Not 
only must the Royal Commission on, Science include it 
among their inquiries, but the Society of Arts is directing 
public attention to it. . 
This is the more opportune, as the intention of the 
Government to fer to irresponsible trustees the only 
museums under the direction of a Minister of State has 
recently been declared, and needs only to be declared to 
be condemned on all hands. ‘ 
We now let the following documents speak for them- 
selves, Next wedt we shall return tg the subject :— 








L e 
Memorial to the Right Honourable W. E. Gladstone, M.P. 


“1, We, the undersigned members of the Counci and 
Members of tbe Society for the Enco ent of Arts, 
Manufactyres, and Commerce, request the attention of 
Her “Majesty's Governmeng to the remarkable proof of 
the public desire for instruction and pure enjoyment 
afforded by the examination of works of Art and Scien 
which has been shown by the opening of the B 
Green Museum. ee 

“3, This Museum, established in ane of the poorest 
and busiest districts in London® where men, women, 
and children are most laboriously employed, been 
frequented durmg three months by more than 700,000 
visitors,* a number which probably exceeds that of the 
visitors to all the other metropolitan museums and gal- 
leries during the same period. 

“3. The undersigned submit that this museum could 
never have come into useful existence, and have been in- 
strumental in conferring great benefits on the people, 
without the aid of Parliament; and they desire to press 
this fact upon the consideration of Her Majesty’s Govern- 
ment, with the hope that they will submut to Parliament 


the policy so essentially national of voting increased , 


means to facilitate the establishment of museums, libra- 
ries, and galleries of Science and Art in e centres of 
populayion, wherever such localities are willing to bear 
their share in the = 

Appended to this are the signatures of 250 Peers, 
Members of Parliament, and other well-known and dis- 


tinguished men, 
Il, 


CORRESPONDENCE RELATING TO THE ABOVE MEMORIAL. 
“ The Secretary of the Society of Arts to the Right Hon, 
W. E., Gladstone, MP. 


ce uly 

“ STP ,—A memorial relative to the beneficial action of 
the Bethnal Green Museum, has been prepared by the 
Society of Arts for presentation to you 2 

“ It has been signed by one hun and fifty members 
of the Council and of the Society, of whom twenty-two 
are peers, and sixty-three are members of the House of 
Commons. In addition to the above, thirty-seven peers 
and sixty-three members of the House of Commons, not 
members of the Society, have expréssed their concurrence 
in the object of the memorial. 

“ I am directed to Jequest that you will have the kind- 
ness to receive a deputation to present the memorial, and 
to name a day for doing so, giving, if possible, at least a 
week's notice.” 

* “The numbers up to the end of September wera upwards of one milfion 
egret pres to 3rat December, siia only ar months and a half, 
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“ Mr. Gurdon to the Secretary of the Society of Arts.. 


“July 5, 1873. 
owledge the 
receipt of your letter of the 3rd inst., requesting him to 


“ir —Mr, Gladstone desires me to 


receive a deputation to present the memorial from the 
Society of Arts, on the subject of the museum at Bethnal 
Gieen. Iam directed to express Mr. Gladstone’s sincere 
regret that the pfessure of his duties, as First Lord of 
the Treasury, renders it absolutely necessary that he 
should confine his attention to those matters which fall 
directly within his province ; and he therefore trusts that 
those on whose alf you have written will kindly 
excuse him if he asks them to address themselves to the 
Privy Cousicil Office,” 


“ The Secretary of the Society of Arts to Mr. Gurdon, 


“ SIR,—I have"brought before the Council your letter of 
the July, in reply to mine of the 3rd July, asking Mr. 
Gladstone to receive a deputation to present a memonal 
from this Society on the subject of the Bethnal Green 
Museum. The Council observe that you express Mr™ 
Gladstone’s regret that the pressure of his dunes as First 
Lord of the T rfnders it absolutely necessary that 
he should confine his attention to those matters which 
fall directly under his province, and his trust that those 
on whose behalf the tien of a deputation was sought 
will landly excuse him if he asks them to address them- 
selves to the Prvy Council Office. 

I am directed, ın reply, to point out that the memorial, 
having relation to a subject of va& importance to the 
education, general cultivanon, and social welfare of the 
people, did appear to the Council to bring the subject 
strictly within the consideration of the Prime Minister, 
rather than of a department of the Government, Alore- 
over, it did ap te the Council that the deep interest 
which the subject excites is manifested by the unusual 
character qf the signatures, being those of 60 peers and 
130 members of the House of Commons attached to 
memorial, and justified the Council in asking for the spe- 
cial attention of Mz. Gladstone himself. e 

“Under these circumstances, the Council submit their 
conviction that the subject involves considerations of 

rinciple and policy worthy the attention of the Pnme 
Minis ister of this country, and too wide ın its political and 
fiscal conside1ations*to be dealt with effectually by any 
single departugent of the Government. 

“They, therefore, respectfully decline to adopt Mr. 
Gladstone’s suggestion that they should address them- 
selyes to the Privy Cotincil Office.” 


“Mr. Gurdon to the Secretary of the Society of Arts. 


“Sm,—I am dire@ted by Mr. Gladstone to acknowledge 
the receipt of your letter of the 18th inst., and to request 
that if] be land enough to acquaint the Council of 
the Society of Arts that the mfention of the reply to your 
communication ef July 3 was to pomt out that, in regard 
to a subject of thé nature of that which you brought 
before him (viz. the beneficial action of the Bethnal Green 
Museum), which falls properly within the province of a 
department of the State appointed to deal with it, the First 
Lord of the Treasury could not take the initiative out of” 
the hands of that Department. 

“This Mr. Gladstone would be doing were he tg re- 
ceive me popan deputation ; and he would be acting 
contrary to the rules of administration which are neces- 
sary for the conduct of public business. 

“If, however, the Society of Arts think fit to favour 
him with a written communication, Mr, Gladstone will 
himself correspond with the proper department concern- 
ing it. x 
“ The Secretary of the Society of Arts to the Right Ron. 

W. E. Gladstone, â 
e SIR, —The Council of the Society of Arts have 
; LE 
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Jdipecteu uc to reply to Mr. Gurdon’s letter of Jifly 22, in 
which he states that, ‘if the Society of Arts think fit to 
place before yon a written communication, you ould 
yourself correspond with the proper department concern- 


it? 
oN The deputation which desired to have the honour of 
waiting on you, and explaining in detail the objects of 
the memorial, would have stated that, in their view, the 
experiment of the Bethnal Green Museum is suggestive of 
the following points :~ 

“1, That Pe eae popular desire exfsts for such 
museums, and it would be good national policy for 
the Government to encourage the establishment of them. 
“2, That like primary elementary schools, jt would be 
impossible that such museums‘ could, without State aid 
and inspection, become of a national system, aiding 

technical instruction and secondary education. 
“3. That this question, unfettered by any denomina- 
tional ‘difficulties, is quite ripe for solution; that the 
‘ necessary expenditure for aiding museums of science and 
aw Art would be advantageous from every point of view, even 
remunerative as respects commerce ; and, further, would 
` = auxiliary in promoting merality and social good 

order. : 

“4. That such museums are absolutely n 
the industrial progress of the country, which is 
other countries already in the possession of them. 

“r, That the time has come when it is necessary that 
all public museums and galleries of works of science and 
art receiving Parliamentary aid, should be eaten der 

. an intelligible system of administration, controlled by a 
responsible Minister of State, so as to render them 
auuliary to the development of local museums and gal- 
leries. 

“The Council submit that these are subjects not onl 
of ‘general policy, but involve some*new principles of ad- 
ministration, financial considerations, the reform of 
old institutions, &c,, which it is the province*of the gene- 

mk Govermment, and not of any single department, to 

deal with. The Council especially desired that the 
answer they fight receive should come direct from your- 
self as Prime Minister, They could not hide from them- 
selves the knowledge Aer evar of the several de- 
partmenti difficulties which attended the opening of the 

‘Bethnal Green Museum, and that, they had been made 
cognizant, through Parligmentary returns and the revised 
estimates for 1871-2, of the opposition whi¢hghe Treasury. 
as lately administered, had persistently offered to carry 

into effect the decisions made by Her Majesty's Govern- 
ment in 1866, for conducting the Bethnal Green Museum. 
“The Council gespectfully request you to pave the 
kindness to brng memorial before Her Majesty’s 
Government. They hope it will heet with favourable 
consideration, and lead to decisive action ; arid they,will 
feel obliged by receiving gn answer updh iteat as early a 
` period as convenient.” . 


: : 
“ Mr. Gurdon to the Secrstary of Ths Society of Arts. 
“ Sıir—Mr. Gladstone desires me to acknowledge the 








to 
ind 


oe of your letter of October 6th, the contents of |’ 
'ewhi 


he will not fail to make known to his colleagues.” 


IIL. ` 
the Council of the Society of Aris passed 
` at their last Meeting :— 


“1, That the undermentioned persons be invited to serve 
on a Standing Committee for the pyrpose of bringing under 
parliamentary responsibility the National Museums and 
Galleries, so as to extend thew benefits to Local Museums, 
and to make them bear on public Education, The follow- 
ing are the several objects ın view for effectirg this pur- 


“2, All Museums and Galleries supported or subsidised 
“by Parliament to be made conducive to the adyancement 
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of Education and Téchnicallnstruction to the fullest extent, 
and be made to extend their advantages”to the promotion 
_of frema ad pce and works in Science and Art. 

“3 To éxtend@he benefits of National Mugeums: and 
Gaileries to Local Museufas of Science and Art which 
may d&ire to besin connection, ang to assist them with 
loans of objects. me : - 

“4, To induce Parliament to grant sufficient funds to 
enable such objects to be systematically tollected, es- 
pecially in view of making such loans, 

«5. For carrying out these objects most efficiently, to 
cause all National Museums ani 
under the authority of a Minister of the Crown, being a 
member of the Cabinet, with direct responsibility to 
Parliament; thereby rendering unnecessary, for the 
purpose of executive administration, all unpaid and 
yresponsible trustees, except those who are trustees under 
bequests or deeds, who might continue to have the full 
powers of their trusts, but should not ġe charged with the 
expenditure of Pariamentary votes. į 

6. To entereinto correspondence with all existin 
Local Museums and the numerous Schools of Science an 
Art, including Music, now formed throughout the United 
Kingdom, and to publish suggestions for the establish- 
ment of Local Museums, o 





7, Also, to gause the Public Libraries ane Museums 
Act (18 and 19 Vic. c. lxx,fto be enlarged, in order ‘to 
give local authorities increased p owers of acting. . 


“ Farl of Canarron, Dr. Hooker, F.R.S, 





Earl Russell ° C. Wien H MP.3 
Lord Elcho, M. P; pra Howard, MP. 
Lord George Hamilton? M.P, | Prot Huxley, ERS. 
Lord Hoog n. U.J. Kay Shoitemort, M.P. 
yitelton. Melly, M.P, 
wT, Acland, Bart. M.P. S Morley, M.P. 
Sir Antonio Brady., Dr. Monat ~ 
Sir John Lubbock, Bat, M.P. | A. J. Mund M.P. 
ight Hon. Sir Stafford North. | Prof. Roscoe, F.R.S. (of Owens 
cote, Bart, CB., M.P. College, Manchester) 
Sir Wm. Thomson, F.R.S, Lyon Playfair, C. B., M.P. 
Sır S. Waterlow, Bart., Lord odgson Pratt. 
Mayor of London, Piof, Ramsay, F. B.S. 
Sir te Whitworth, Bait. C. Seely, jun. M.P. 
Rig! t Hon. Sir John Paking- | Col. Strasige, F.R S. : 
too, Bart., M.P. E. Thomas, F.R.S. (Athe- - 
Right Hon W. J. Henley, nænum Ciub). 
Rit sae ee Temple, George yan, M.P. 
. Right Hon. Cowper Tem Thomas A 
MP, o PS | pro Tyndall, ERS 
The Hon. Mr. Justice Grove. ¢ G. W. Wand (Notti } 
Thomas Ashton, (Manchester), | Prof. Williamson, F.R.S. 
-E A. Bowring, M.P. Also tho Heads of the City 
Dr. Carpenter, F.R.S. Companies for tho time 
‚Henry Cole, C. B. being. ; 
Montague Cory, Also the Chairmen of Local 
W. De La Rue, F.R.S. Committees of Schools -of 
E B. Eastwick, M. P. Science and Art, and of 
Gabriel Go , WLP. usetums Committees 
Priaapal ee pit (of Also —— of tho 
wens , Manchester who algned the 
John Henderson, DLP. n Memorial 
(By order) “P. LE NEVE FOSTER, ~ 
Secretary? - | 








SPENCER'S DESCRIPTIVE SOCIOLOGY 

Descriptive Sociology ; or, Groups of Sociological Facts. 

Classified and arranged by Herbert Spencer, No. I. 

_—English ; compiled and abstratted by James Collier. 
(London : Williams & Norgate.) . 

N OT long since, an announcement appeared in 

; NATURE of Mr. Herbert Spencer's plan of “pub- 

| lishing, not a complete dnd finished treatise on Socio- 


at 


Galleries to, be placed ` 
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logy, but a collection of classified ħaterials for the use 
of students and investigators. The origin of this impor- 
tant work 1s explained in the followifg extrect from the 
preface t Part I., which hasnow appeared. . 

“In preparation for the Principles of Socitogy, %e- 
quiring as bases “Ff induction, large accumulations of 
data, fitly grranged for comparison, I, some five years 
ago, commenced by-proxy the collection and organisa- 
tion of facts presented by societies of different types, past 
and present: being fortunate enough to secure “the 
services of gentleyien competent to carry on the process 
in the way I wished. Though this classified compilation 
of materials was entered upon solely to facilitate my own 
work ; yet, after having brought the mode of classifica- 
ton to a satisfactory form, and after having had some of 
the tables filled Pi I decided to have the undertaking 
executed witha view to publications the facts collected 
and arranged for easy reference and convenient study of 
their relations, being so presented, apart from hypotheses, 
as to aid all students of Social Science in testing such 
conclusions as they have drawn, and in drawing others” 

An obgection to this scheme, whichestruck most who 
noticed its announcemefit, was that materials thus 
arranged would form a patch-work of dead scraps, rather 
than an organic whole. The specimen which was first 
circulated, reiating to one of the barbaric grades of 
culture, confirmed this unfavourable expectation. Now, 
however, thata section of the actual work has been pub- 
lished, it is evident that the scheme can be made to 
carry an interest of its own, and even to serve an educa- 
tional purpose. This first section is a methodical summary 
ofthe development of England, intellectual and moral, 
from the beginning of its history in Cæsars time, to about 
A.D, 1850, At the first glance, it suggests a question 
which may disconcert not a few of the lecturers and 
tutors engaged in training students*in history at our 
Universities, This question is, whether the ethnological 
record of national life ought any longer to be treated as 
subordinate to the politcal record of the succession of 
rulers and the struggles for supremacy of ruling families, 
or whether the condition of society at itæ successive 
periods is for fhe future to be considered as the main 
subject, only marked out chronologically by reigns, 
battles, and treaties. This question has, itis true, been 
already raised. It is, in fact, the issue between historical 
chronicle and the philosophy of history as,rival subjects 
of study. But Mr, Spencer’s work brings it more clearly 
and practically info view than any previous one, as will 
be seen from the following outline of his scheme. It con- 
sists of two parts. 

The first part is a series of tables, arranged ın shirty to 
thirty-five columns, each with a heading of some depart- 
ment of social life or history, which again are combined 
into groups. Thus the group of columns relating to the 
structure of society takes in political, ecclesiastical, and 
ceremonial departments, undere which again we find 
separately given the laws of marriage and inheritance, the 
regulation of tribes and castes, the military'and ecclesias- 
tical organisation, and the ceremonies and customs of 
daily life. Neat, the group of columns devoted to the 
functions of society, regulative and operative, contains 
particulars of the morals, religion, and knowledge of each 
age, the state o language, and the details of industry, 
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commerce, habitations, food, clothing, and artistic pro- 
ducts, Three special columns at the beginning, middie, 
and®end of this long colonnade, contain the skeleton of 
ordinary history: namely, the principal dates, names of 
rulers, and political events, Thus, by glancing across 
any one of the huge double pages, we see the whole 
condition of England at any selected period. Thus, in 
the century after the Norman Conquest, the influence of 
the invaderg is observed in the growth of architecture, paint- 
ing, music, poetry, the introduction of new food and more 
luxurious living, the importation of canonical law and of 
mathematjcs from the East, and so on through all the 
manifold elements which made up the life of noble and 
villain in our land. If the page be turned to the 16th cen- 
tury, the picture‘bf English life is not less distinct. The 
scholastic philosophy is dying out, men’s minds are newly 
get to work by the classical revival, by voyages into nen 
regions, the growth of mercantile adventure and politica 
speculation; chivalry ceases, archery declines; judicia 
torture is introduced, the “ Italian” crime of poisoning 
becomes frequent ; the ancient belief in witchcraft anu 
pervading demons holds its ground, as do the miracle- 
plays and local festévals; buta highway act is passec, 
new roads are being made, the new houses have chimney , 
their furniture and fare become more luxurious; tle 
power of the old feudal famılies & destroyed, the Sta-- 
Chamber is new-modelled ; church-fasts are still observ: d 
under pain of unprisonment, and high offices of state ace 
still in the hands of churchmen, but among the signs of 
momentous ¢hange come the dissolution of monasteri s, 
and the distinct appearance of a sect of Protestants. Thus 
the tabulaged record goes on till it ends near the pres: ot 


day, among such items as Trades’-Unions, Div ni 
aam 


Courts, the Manchester School, County “Courts, 
Thought, Railways, Rifed Cannon, Pr&-Raphaeliti m, 
Chartism, Papal Aggression, and the crowding events of 
modern manufacture and sgience. 

It is by following the several columns” downwards, that 
the principle of Evblution, the real key to Mr. Spencer's 
scheme, is byought out into th® broadest light. It se-ms 
most strange, however, that he should not have place in 
its proper niche the evidence of pre-historic archeology. 

. Spencer can hardly doubt that the stone implements 
found n England prove the existenee of one, or prokably 
two, stoneage pofulations before the Kelts, who, under 
tke name of Ancient Britons, begin his series. If hs ac- 
knowledges this, why should, a first link so important in 
his chain of eyolution have been dropped? Othenvise 
the chain is carefilly stretched out so hs to dispiay it 
from end to end. In many matters simple and direct 
progress ıs the rule, From the Ancient Briton’s bor with 
its bronze-tipped arrows, to the cross-bow, the matc_logk- 
gun, and thence through successive stages to the rifled 
breech-loader ; from the rude arithmetic before the intro- 
duction of the “ Arabic” numerals, through the lonf¥eries 
of importations and discoveries which led to the infini- 
tesimal calculus in its highest modern development fiom 
the early Enghsh astronomy, where there was still a 
solid firmament studded with stars, and revolving ən the 
poles about the central earth, to the period when tae per- 
turbations of planets are calculated on the theory o gravi- _ 
tation, and the constitution of the fixed stars ex .mined 
by the spectroscope—these are among the multitude 






of cases illustrating the developmeht of culturé in its 
straightforward course. Harder problems come before 
us, where we see some institution arise, flourishp and 
decline within a limited period, as though resulting from 
a temporary combination of social forces, or answering 
only a temporary purpose in civilisation, 

To take an instance from Mr. Spencey’s Table, English 
history has seen the judicial duel brought in at the 
Conquest, flourishing for centuries, declining for centuries 
more, till its last formal relic was abolished in 1820, 
Again, in the Old English period, marriage appears as a 
purely civil contract, on the basis of purchase of the 
wife; then with Christianity comes in the religious 
sanction, which by 1076 had become so absolute that 


secular marriages were prohibited : witi? a strong turn of* 


the tide of public opinion, the English Marriage Act of 
1653 treated marriage as a civil contract, to be solemnised 
before a justice of the peace ; till after a series of actions 
“Znd re-actions, in our own day the civil and ecclesiastical 
solemnisation stand on an equal footing before the law. 
Closely similar has been the course of English society 
on the larger question of a National Church, which, soon 
after.the introduction of Chgistianigy, claimed an all but 
absolute conformity throughout the nation, practically 
maintained the claim for ages, and then was forced back 
to toleration, which dias at last left it with a supremacy 
little more than nominal. This is not the place to discuss 
these subjects for themselves, but to show how the table 
before us, by its mere statement of classified events in 
chronological order, must force even the unvglling student 
to recognise processes of evolution in every department of 
social life. The writer of the present notice once asked 
an eminent English historian, a scholar to whom the 


~ ards of nfdiseval politics are as familiar as our daily 


newspaper is ¢o us, whether he believed in the existence 
of what is called the philosophy of history. The historian 
avowed his profound distrust g? and almost disbelief in, 
any such philosophy. Now it may seem a simple matter 
to have tabulated the maln phenomena of English social 
and political history in par@ile) columns, as Mr. Collier has 
here done under Mr. Spencer’s direction, but his tables 
are a sufficient answer to all disbelieyers in the possibility 
of a science of history. Where the chronicle of individtial 
lives often perplexeaand mystifies the scholar, the gene- 
ralisation of social principles from the chronigler’s mate- 
rials shows an order of human affairs where cause and 
effect take their inevitable course, as # Physics or 
Biology. R 2 
It may be objected, however, that summing up com- 
plex events in short headings, and arranging these in 
columns, is a rough and ready method often leading to 
erroneous inferences, and even liable to groas error. It 
iS evidently in order to guard against this that Mr. 
Spencer follows the first part of his scheme by a second. 
” Hereæunder their proper headings, the passages from 
standard authorities which vouch for the brief statements 
in the tables are given in full, and with references, This 
part of the work, much the largest in extent, is thus an 
elaborate historical commonplace-book, containing some 
thousands of selected quotations, Mr, Collier is on the 
whole to be congratulated on the completeness of his 
readings and the discrimination with which he has chosen 
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little rubbish, has never before been brought to bear on 
the detelopment of English institutions. There is hardly 
a living stgdent But will gain’ something by looking 
through the compffation which relates to his on special 
sfibject,ewhetber this be law or morals, education or 
theology, the division 9f labour onthe rise of modern 
scientific ideas. Of course it is very far from perfect. 
There are some actual blunders; a weak°authority is 
often taken where a strong one was to be had; small 
matters are often put in, and large ones left out ; the want 
of notes leaves no opportunity of corgecting an author's 
half-true statement, Thus under the heading of Acces- 
sory Institutions, there is a good account of the Royal 
Institution and the Pharmaceutical Society, and a men- 
tion of the Russell Institution and the Swedenborg 
Society, but not a word of the Royal Society. An extract . 
from the Pictorial, History of Engffnd ‘ascnbes the 
system of Sunday Schools to Mr. Robert Raikes, of the 
Gloucester Fournal, about 1780, whereas their real in- 
ventor, Jonas Hanway, flourished at an earlier date. 
Again, under the heading of Réligious Ideas and Super- 
stitions, various glips are to be noticed. It was natural 
enough that, years ago, Brand should, in his Antiquities, 
have considered the country rite of throwing toast to the 
apple-trees to secure a fruitful year as being a “ relic of the 
heathen sacrifice to Pomona;” bot a modem reader 
quoting him, should fever in Brand’s old-fashioned way 
have dragged in a Reman deity to account for a genuine 
English superstition. Just below this is the following 
sentence in brackets, and without an authors name :— 
“The resistance of tides in the Wash caused by their 
meeting with the ebb-waters is called the Aigar—one of 
the gods of the Scandinavian mythology.” This statement 
is misleading, and not the less so for having a real ety- 
mology hidden behind it Our English word sagre, sig- 
nifying the “ bore% of an estuary, is Anglo-Sax®n eager, 
the sea, and its use merely asserts the plain fact that the 
sea runs up the channel. It is true that there is a corre- 
sponding old Norse word ægir, the sea, and that this in 
Scandfnavian mythology becomes the personal name of 
Gigir, the, Sea-god. But it does not follow th&t our 
eastern counties’ word had ever affy such mytho- 
logical notion attached to it. These happen to be the 
first weak points which struck the writer in glancing over 
a page or two in quest of errors, It is needless to con- 
tinue this critical process on a professed book of extracts ; 
enough has been done to show that the proper use of such ` 
a work as the present is not so much to furnish the scholar 
with complete second-hand ideas, as to indicate how the 
ideas lie and where they may be obtained first-hand. 

Mr. Spencer, out of the evidence amassed by the 
readers collecting facts under his direction, might have 
made an admirable treatise of the usual kind on the 
History of English Civilisation, No doubt, however, 
for years to come lectures will be delivered and articles 
written full of suggestiye facts in the history of culture, 
which the initiated will recognise as borrowed from the 
unwieldy pages of this present atlas-like compilation. 
In the meantime, we may hope fhat Mr. Spencer’s 
scheme may be carried out through the whole range of 
savage and civilised life, and that his tables of develop- 
ment of culture (printed on one side of the paper asifin 


his passages. So much information, encumbered with so | anticipation of such use), may be set up like maps on the 
e 
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walls of class-rooms, They are certainly to be compared 
with maps for the range and precision and correlation of 
parts with which they show their contents at a glance. 
. ` ® EB, TYLOR 





Ans der UPxei® Bilder aus der Schop hichte, 
von Prof. Dr. Karl A. Zittel, in Munchen, Mit 78 Halz- 
schnitten, (Munchen : Rudolph Oldenbourg, 1871-2.) 


THIS is one of a series of popular works on Science 
entitled “Die N&turkrafte,” that are being published 
at intervals by Herr Oldenbourg, of Muni Prof. 
Zittel, in his preface to the present work, speaks of 
the vast influence which popular scientific litera- 
ture is calculated to have upon the entire development 
of a people, and therefore insists on the great im- 
portance of ediffffting, in an intelligible manner, among 
the people TED correct notionS of every science, in- 
stead of mincing down scientific truths*until they lose all 
that 1s characteristic or informing. It is, perhaps, of far 
moie importance that scientific books meant for the 
people should be as absolutely correct and as far ad- 
vanced ag it is possible to be, than those intended for 
scientific men themselves., The latter tan discover and 
reject the false or imperfect ; the former in their ignor- 
ance accept what is written as the truth, and the injury 
thus done is often serious in its consequences and may 
take a generation or longer to remedy. Popular scientific 
works, like school text-books of ‘science, ought to be 
written only by those who are thoroughly masters of their 
subjects. ‘he book before us seems to us to be in this 
respect satisfactory, In a seres of chapters, each 
corresponding mainly with one of the great geological 
periods, the author endeavours to present a series of 
pictures of the gradual development of our earth, mainly 
with reference to the life which ıt supports. He seems to 
know his subject well in all its aspects, and presents in an 
interesting and intelligible way the latest results of geplo- 
gical research, with the conclusions derived therefrom by 
the most advanced thinkers, The iBustrations are very 


and the work as a whole is a good specimen of a 
po scientific treatise. 
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* LETTERS TO THE EDITQR 


Remarkable Phenomena 

Ir may be within the memory of some of your readers that 
between the 15th and zoth August, 1868, a succession of waves 
reached Sydney, and were recorded by the self-reguaiermg ude 
gauge. The averfge interval between the waves was about 25 
minutes, and the greatest oscillation 34 inches, measuring from 
the crest uf one wave to the hollow of the next. It was thought 
at the ume that they were earthquake phenomena. . 

A vmilar vintation has just reached us, but it was not so 
marked in us character, The self-registering tide-gauge shows 
that the disturbance began during the afternoon of the 15th, arid 
attained its maximum between 1 AAL and 4 A.M. of the 17th, 
the gieatest oscillation, amounting to § inches, occurred between 
3.15 AAL and 3 334M of the 17ih, the average interval of the 
wares at this time was 25 mnates, but the average of 20 between 
8 P.M, and 5.30 A.M was 28 minutes. The waves cannot be 
traced beyond the 18th. á 

On the afternoon of the 16th we had a thunderstorm, during 
which the barometer was very unstesdy, and the barograph 
sheets show some peculiar curves; strange to say, the average 
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interval,of the 5 most 
waves between 5.40 P.M. and 7.30 P.M. is 25 minutes ; the largest 
oscillation was o'o45 in. of mercury, equal to about 6 inches of 
water, Just before daylight on the morning of the 17th several 
fine meteors were seen to N.E, but the observer who reported 
them to me did not make notes of particulars, At Newcastle, 
which is a port 60 miles noith of Sydney, I have another selt- 
registering tide-gauge, which recorded a disturbance similar to 
the Sydney one; it began on the afternoon of the 15th and was 
greatest between 8 Pat. of 16th and 7 A.M. of r7th ; the greatest 
osaillation, g inches, occurred between 12.15 AM. and 
12.30 A.M. of 17th, and the average interval of all the waves 
from 8 P.M. to 5.3 A.M. of 17th, amongst which are several that 
only occupfed 5 minutes, and look like double oscillations, is 20 
minutes, 

Struck by the qpcumstances that both sets ot waves, thongh 
separated by an interval of 5 years, occurred in August, I deter- 
mined to examine all the tide-gange sheets mnce 1866, when the 
instrament was set up, and was surprised to find a repehtion of 
it every year, the amounts were too small individually to attrag, 
notice, bat are nevertheless unmistakable, the periods are nə 
follows :— . 


1866 August gth to roth, and again r5th to 21st. 


1867 ’,, 5th ,, 13th, very marked from 9 A.M to midnight 
n eof 12th, 

1868 ,,  r5th,, 20th, remarkeble (see beginning of this 
letter), 

d8 n nth, 17th. e 

1870 ,, 12th, and, marked from 5 P.a of 17th to 4 P.M. 
of 18th, 

187r p gth,, roth and 2oth to art. 

1872 = ,, _ Ioh, 13th, 

1873 ,,," 15th, 18th, as recorded in this letter. 


It is not essy to believe that earthquake phenomena will recur 
with such ægularity, and we must seek another cause depending 
it would seem on the earth’s annual motion, and to a certai | 
tent affecting air and ocean alike. 

It would be predhature to express a decidet opinion without 
farther investigation, which I have not had time to make yet, but it 
seems very probable that the meteor stream through or near 
which the earth passes about roth August may be the cane. It 
will be observed thateven 10 the few observations given above 
there are indigahons of a five-year period; for the double dis- 


„turbance of 1866 1s reproduced in 1871, and the great distmbance 


of 1868 is followed by,s mmiler one in 1873. 
Sydney Observatory, Aug. 23 


- . 
° Periodicity of Rainfall 


e I po not ther agree with Governor Rawson when he 
seys, in his nferesting letter in NATURE, vol. vin p. 245, that 
“the sence of Barbados is 8pposed to the theory brcarted by 
Mr, Meldrum afid Nr, J. N. Lockyer.” On the contrary, I rather 
think that Air. Raweon’s support the theory, He has 
taken 1846 and 1871 as middle maxima years (in my first paper 
I also took 1848), whereas 1849 and 1872 are probably more 
correct. Making this slight alteration, we get, according to 
Mr. Rawson’s statistics :— - 


H. C. RUSSELL 


Years. Ran. Sums, 
In In. 
1843 45°31 ) bg 
Min. 4 1844 74°45 163 67 
1845 43 91 i 
m ne 63°77 8 
ax, 4 1849 27 184 
1850 765 i 
185 77°31 
Min. E il 18670 
1857 ‘90 
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. IÖ5O aoo a. 5022 
Max. | 8 we 57 OL 187°95 
1861 ©. a. 7382 ka 
1866 ... ... 59°68 
Mm. 1867 Te wees 93 174'ar 
I a a 4460 
187t ue 4145 
. Max. J 18723. n 48 39 15485 
1873 ee 85700 
Grouping the results we obtain :— sA è 
Rain in 
Max. Years. ‘ Mm Yeir 
184 42 16367 r 
18795 186°70 
15485 17421 








527 22 524°38% showing an ex- 

cess of 2'64 in. on the maximum side. 

The quinquennial periods, as far as they admit of comparison, 
give also an excess in favour of the maxima yeas. 
The heavy falls in 1844 and 1855, and the comparatively small 
fall in 1872, are. apparently opposed to the theory; but it 
should be borne m mind that rainfall greatly affected by local 
cawet, and that to reveal the effects of a weaker but more 
general cause we must, as far as possible, eliminate chance, by 
comparing the total falls in manma and Papeete iods. Tried 
by this preliminary test, the expcflence ofeBarbados can scarcely 
be said to be opposed to the theory. i 

My main object, however, is to draw attention to some dis- 
cordances between Mr. Rawson's and those gryen by 
Mr. Symons in Narur® (vol. vii. p. 143); for until this s- 
agreement be explamed, theie will be considerable peels 
respecting the rainfoll of Babados The following table will 
show where the two statements are at variance :— 


Rain 
(Alr. Symons ) 


(Mr. awon ) 

1843 à 453 45°31 

Min. f 1844 74° | 163-7 746 | 163°79 
1845 = 439 43 9I 

> = © . ' r 

Max | ie ne re 1583 è En 16464 
1849. 530 52°77 
855 73°5 rat 

Min. j 1836 a4 p17 Y 49 186 70 
1857 508), ou go | 
8 è 6 

Max. 1880 A 1866 F | 18795 
1861 qu 93 h A 


The gentest differences are in 1847,,1855, and 1857, and 
amount (for these three years alone) to 19'4 in. e 

Jt is worthy of remark that both statements show an excess on 
the side of the maama fears; Mr, Rawson's of a‘a in, ahd Mr. 

‘Symons’s of 10's in. But how did such great differgnces arge. 

A remark made by Mr. Rawson may explam the matter, He 
says ‘‘the average of the island for twenty-five from 18y 
to 1871, 18 57°74 inches, based ypon the mean of thrte stations 
lat and increasing to 141 1n 1871.” Now tt would be use- 
fal to Page how the mean yearly rainfalls were determined Is 
the fall given for 1844 (74°45 inches) a mean of the falls at three 
stations, and the fall for 1872 (48°39 mches) a mean of the falls 
st 141 stations? If so, and if the other yearly means were smi- 
larly obtamed, Mr. Beaty may not have taken the same 
riffaber of stations as Mr. 
mined would not of course be comparable, for even in e small 
island the rainfall varies greatly according to locality, The ram. 
fall io Maxnma and mmima sunspot years cannot be fairly com- 
pared except by taking the same number of gauges and the 
same stations; and it is demrable that the falls in the intervening 
years should be given. 

t that suaspots affect all parts of the globe agwally, 
and that penodicity prevails in all afthe,” Mr. Rawson, with the 
above experience of Barbados before him, is ‘‘led to the con- 
clusion that ıt was ‘chance alone’ that led to the comcdences 
noticed Mr. Symons.” Now the theory makes neither of 
these phons It assumes that there is a sunspot penodicity ; 
that this periodicity implies a secular variation of solar heat and 








. Rawson. Yearly means thus deter- . 
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Oe 
radiation } that, therefore, there is a conesponding periodicity of 
wind, eg Ou clones eet m 


temperațire, 
' vanous Counteracting causes, the observations at some stations 


will not show e pegiodicity, while those at a large ma- 
jority of stations, Sa a mean of all the observatjpns, will 
dosos In short, with respect fo rain, the theory assumes that 

annual fall overgthe globe 1s subject to a vailation, cor- 
Pafonding nih the sunspot variation, ba that from disturbing 
influences, local exceptions Must be , Granting, there- 
fore, that the rainfall of Barbados ıs opposed tg theetheory, I do 
not think it follows that the favourable experience of the British 
Isles must be owing to chance alone ; for that experience is what 
theory leads us to expect, and it is much more extensive both as 
to time and space than the experience of Barbados. If and 
and Barbados were the.whole globe, the theory would be well- 
nigh proved, as far as observation goes; for, according to Mr. 
Symons’s Table 1, there was not, from 1815 to 1864, a single 
exception to the rule that more rain falls in the mamma years ; 
and of we take the te falls for and Bar- 
bados from 1843 to 1873, it will be found that there was a large 
excess on the maximam aide. 

I have now examined, 93 rainfall tables im various parts of 
the globe. They I have a3 yet been able to procure, and 
they have been pablithed tn extenso, so that the evidence they 
afford may be scintmised. That evidence is such that if no rain 


-at all hed fallen at Barbados in the nine principal maxima years 


since 1843, and the ramfall in the nme minima years weie to be 
put in the other scale of the balance, there would still be a large 
surplus in favour of the theory. Up to the presen? time 
more numerous the observations, the stronger the evidence. Still 
I shall be prepared to abandon the theory whenever a p - 
derance of andoubied facts may be brought against it. Bat I 
see no piospect of this, for the rainfalls of England, Scotland, 
the Continent of Europe, India, Africa, America, and Aut- 
i ve yet been examined, sustain the 
= C. MELDRUN 





. Dr. Sanderson’s Expeilmenta and Archeblosis 


Der, SANDERSON has strangely misunderstood the wording of 
my leiter which appeared in NATURE on the gth inst, Any one 
may see that I did not challenge him to ‘‘ deal” with my main 
proposition ‘‘that Bacteria are capable of arising in fluids inde- 
pendently of living reproductive or inal particles.” - That 
preion was merely alluded to by me m order to show the 
relevancy of the question which I asked Dr. Sanderson and the 
question itself was—“* ther he still believes that Bacteria are 
killed by a temperature of 100° C. in Builds; and if not upon 
what giounds he has changed hia opinion?” 

Whulst tacitly declining to answer this question, Dr. San 
derson pow says, ‘'I hope that Dr. Bastian will allow mo 


to decline to enter on the general question.” But it ig pre- 
cisely because Dr. Sanderson has distinctly expressed h 
upon the general questiun both at the late m of the Bntsh 


Association and in your colamns (NATURE, vol. vin. p. 181), 
that I feel he may, both from a moral and from a scientific point 
of vlew, be call n to reply to the question above quoted 
The need that Dr. Sanderson should express the grounds 
of his opinion concerning the death point of Bacteria tn heated 
fluids is farther shown by Mr. Ray Lankester’s communication 
in last week's NATORR, in which he says, ‘‘Dr. Sanderson does not 
beheve that there wa definite relahon bet the precise tem- 
ature to which the infusion is exposed the destruction of 
erian contamination.” Now if this is really Dr Sanderson's 
present opimen, it may not inappropriate'y be asked whether it 
isan opion based upon definite evidence or whether it wa mere 
surmise? I say the question is not inappropriate because, as 
Dr. Sanderson will recollect, I have h from his own lips, 
since hia 1eturn from Bradford, that he has made no defi- 
nite observations upon the subject, and that he is quite 
unprepared ta question the truth of the mental evidence 
which I have recently brought forwaid (Proceed. of Roya 
Society, Nos. 143 and 145) shoeing that Bacteria are ed 
in fluids which have been raised for fiye minutes to a tempe- 
rature of 60° C. (140° F.)* è 
Dr Sanderson previously suppoted that Bacteria were in- 
capable of appearing and rapidly multiplying iu cermin fluids 


* T should hare bemtated about referrin: passed in conversa- 
bons between Dr. Sanderson and m) n if he bad not set the oxample 
both in your columns (NATURE, vol ym p. 78) and in a discusmon at one 
of the meatings of the Society. ` 
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raised to 100° C. and subsequently protected from ination. Mr, Forbes on Mir, Mallet’s Theory of Volcanic 
He has been conymced that his supposition on this subject was Eruption. 


erroneous, And since this period, whilst I have been careful to 
undertake fresh researches*concerning the qeath tof Bacteria, 
he has been content to rest in pe stage of mere supposition on 
this most important point, and is now, as it appear quite yn- 
to question the truth of my nsegion Bacteria d 
"Y 
Ee Induced 


ed at 6o C. It% right thet the public should 
and T.only regret that Dr. Sandersoh himself cannot 

to inform thèm æ to the real extent of his knowledge upon 
this part of the subject. 


University College, Oct. 20 


EL CHARLTON BASTIAN 


a 
Foreign Orders 


THE acceptance and refusl of foreign orders by Briush 
subjects has thar been universally misunderstood.. The enst- 
ence of the Queen’s Ri ions, which you have 1eprinted in your 
columns (vol, vii. p. 481), prohibiting the receipt of these orders 
without special ismon, must, after the discussion which took 
place in the House of Commons duriffg last session, surprise 
many of your readers, who will naturally afk why regulations so 
sinogent and so habitually ed, have been either kept 
entirely private in the Foreign Office, or, if pablis have never 
been followed up. As it is, I will venture to say t ont one 
out of some hundreds who have recerved foreign orders are aware 
of the promibition or have any obvious meang of becoming aware 
of i. Announcements of resentation to Bntish subjects 
(and it 1s assumed acceptance of he them) of such orders habi- 


tually ap in the most ope t of the most widely 
cucalated paper’ bat never a hint on the pait of the Foreign 
Office that the recipients are violating Her Majesty's rules, as 
drawn up by itself and mgned by the Secretary of State for 
Fore Affairs. . 

S the case, it is somewhat singular that the Foreign 
Office should isrue regulations approved by Her Majesty, forbid- 
ding Bntish subjects to accept or to wear foreign orders and 
their decorations, except in the very rare cases in which Her 
Majesty's permission 1s obtainable, and yet take no steps 
its agents at foreign courts to instruct the habitual givers that 
Ier Majesty not only disapproves of their action, but requires 
of her subjects to tell them so in the most ungracious of all 
ways, nemely by refusing to accept therr favouis, and returning 


the tokegs thereof. 

Smely if the prohibitlon to accept is Wise and good (and I 
am the last person to doubt Her Mojeaty’s wisdom) the obvious 
comse for the Foreign Office to pursue is to inform all foreign 
Sovereigns of the fact, and instruct British subjects to transmit 
any orders that they may receive or have received to thg Foreign 
Q: cg to be returned to the so who se them Wt the we 
vices of the iecipient are not of such a nature as tqenable him to 
obtain permismomto accept them. 

Tnto the ments of the prohibition I am not disposed to 
enter at much len Thet foreign orders are comparatively 
valueless in th ves is generally admitted ; and it 1s well un- 
derstood that not a few are to be had for the asking by men of real 
or supposed eminence, and others by solicitation from men of no 
eminence at all, or of doubtful eminence. It would surprise your 
readers to know how many of these orders there are in the - 
tession of their trymen, whose habitual dimegard of sach 
hononrs leads the in most cases to toss them into a drawer and 
ray nothing about it to any one but their wives, who think they 
would sut therr necks better then their husbands’ long-tailed corts, 

Some few (very few) no doubt have a definite sosentific or 
literary value ; but so long as the Brinsh public are entuely ig- 
norant of this value, they will be held ın no higher estimation 
than the others, nor do I see any way by which the value 
of a foreign oder could be made mown and recognised, or by 
which the title of the reclpient to wear it could be appraised 

I believe that it is to the rarity of British orders that any 
desire to obtein foreign ones is mamly due, Hed we moie, or 
none, thai vale would diminish or expire; as, however, I am 
not prepared to propise either the restriction or multiplication 
of Britsh orders, a third alternative might be suggested to the 
Foreign Office, and that is the command to wear them if accepted ; 
which would result m a display in our sosreés and assemblies of 
which men of eminence would be heaitily ashamed, and lead toa 
petition for relief, that would be followed by an abandonment of 
the practice of giving by the powers that be. DCL 





I po not intend to depart fiom my puipoie, as stated n m7 
last (NATURE, vol. viu. p. 485), to have done with further contre- 
verwy. I must, however, beg your permission to correct a state- 
ment as toa matter of fact which constitutes the prominent 
feature of Mr. D. Forbes’ letter on the aboye, and which ws 
published in the Jast number of NATURE 

Mr., Forbes says, and bega your readers to remember that his 
remarks [namely, fn his orignal revew of my tuanslation of 
‘* Palmieri”’] were altogether directed to the assertions contained 
in my introductory sketch, and not commenis upon my theory of 
voeanic energy—of which Mr, Forbes now says we, viz, he and 
you ieaders, as yet know little or nothing. That is to say, 
nothing beyond what is given in the abstract m the Proceedings 
of the Royal Society and ın my Introduction to Palmieri, 

Mr. Forbes’ review (NATURĘ, vol vii. p. 259) which called forth 
this co ndence, was no doubt confined to my translauon of, 
and introdaction éo, ‘‘Palmien’s Vesuvius,” &. But in that 
same introduction was contained a sketch of my theory of vol- 
came energy—opon which Mi Forbes deemed himself war- 
ranted to make his ing condemuation—that it was not 
probable that this hy pothesis will receive the adhesion of either 
chemist, mineralogist, or geologist. ~~ 

If this were not a comment upon my theory of volcanic 
energy I know not whet f comment means. ` 

My complaint has been that it was a comment condemnatory 
—hbesed on enoneons as well as imapplicable premises—and 
made at a time when, es Mr. Forbes himself in his lest admits, 
he knew very little abdut that“heory, as fully expounded in my 
eee a Phil yTians, BERT MALLET 





: Settle-Cave Reßort 


I HAVI just read with considerable astonishment Mr. Tidde- 
man’s letter (NATURE, October 23) relauag to on abstract which 
I never saw till to-day, and for whi therefore, I am not 
responsible. The whole question of antiquity of cave- 
bea ee as well as thatof those in the Victoria Cave, in part: 

is treated in my work on “ Cave-Hunting,” shortly to be 
published, gnd therefore I see no reason for entering into any 
argument based on the distribution of the Pleistocene Mammalia, 
or to depart from my rule of not sores inte a controvemmie 
correspondence. . Boyp DAWKINS 

Owens College, Manchester, Oct. 24 ? 


° 
The Ogford Science Fellowships 


I WRITE to confirm Prof Clifgon’s letter (in the last number 
of Natur@ Mspecting Mr. Perry and Oxford Science Fellow. 
"ships. Nothing, it seems to me, can be more conclumre than 
the way in which Mr, Perry’s letter has been answered. Any 
remark further of mine on this point would be superflaous. 

Iwill only say that, in the plactical put of the examination, 
no subject cou'd have been chosen better fitted for giving per- 
fectly `fair play to di concerned. If1t were possible to imagiue 
that any advantage was given, it was, by the choice of the 
fubject, Eienale those who were unacquainted with the Univer- 


sy labo ory. e 

n conclustiop—far from being looked on as an unwelcome 

intruder, I met with from all, whether candidates or examiners, 

the most eae cou tesy and kindness. 
Cambridge, Oct. 24 Tux CAMBRIDGE B.A. 


PROFESSOR CLIFTON cannot have considered what a gecat 
mistake I have been the victim of, or he would not m his 
hastly wnitten attempt to defend the general science arrange- 
ments at Oxford, have forced me to the followmyg exphnnation, 
He knows that I atated my case fairly, and he might rurely have 
given credit for this whilst letting us have the benefit of his later 
information. 

1, [have not at hand a copy of my letter to the Warden, I 
am quite sure that I told hun I was a graduate of the Queen’s 
Univernty in Ireland. The Warden simply directed me to the short 
notice in the Z)wes (afterwards given in your columns), suid that 
the clection would not be limued to graduates of Oxford, and 
would altogether depend on the results of the exammation held 
at Merton on Oct 7. I thought this letter peifectly satisfactory 


- the matter 





senting m. gona name I do not know, told me 


that the Physics would not be given ont before Oct. 10, 
that if I felt inclined to work the giren to candidates for the 
Mathematical Feliowship] might do so, and credit would be given 
for Mathematics m the event of two men being equal in the Physics 
examination, J shall not comment on this arrange- 
imieni; of on ar faet tiat the candidates for the Phynics follow- 
had not till then heard of the Mathematical paper, Oar 
rmant told me that there were grave doubts ag to the cligt- 

pilny of outsider He certainly gave mo to understand that these 
doabts extended to a// who were not Oxford Tunderstood 


that some “men had themselves also ; that 
the question of-oar eligibility was about to be with the 
of the University, and thet if I called on Warden. 


between four aod five jn the afternoon (the time mentioned in the 
original ee Ole ge eeu ofte 
delaberatons, 


At 4.30 I found the Warden about to go away somewhere, I 
had an andience of about two minutes; was asked what College 
I ed to (meaning in Oxford)—Not an Oxford man, I 

—Then he was afrad I was in le. I then in- 
Aed him that I was the uate of the neen a University, 
to whom he hed written m June, appi o T 
time for apologies, bat he let me know, leaving, 

Tee aerated he I OPE E OSEA wie te 
wrote in June, and that I need have no hope. 

I have stated the grounds forepy former general statement. 
If Prof, Chfton is certwn that graduates of Dublin and Cam 
bridge are le, we must rely on his information being most 
correct, but-1 am troubled to y mhb i enswerabie or my 
being left in ignorance weil now, and 1f anybody knows whether 
oe ane e Ee really be ineligible 
by the laws of the Univernty. 

2, Hg insmuates a deception on my part, in not mentioning 
his ‘ warming.” T take tether Prot has forgotien 
which he speaks. I wrote to him io# leave to in- 
spect the Physical Laboratory at Oxford, nôt certain that he was 
one of the examiners, but aware that he had of that in- 
Cab EEE I 


of m 

A eee fy bale shone ha Gia tab pane dilate se 
iowa in the wà %0f outsiders, but I shoald dare been wrong if 
T had laid any blaine on Prof, Chiten for taking the anly course 

to hm, The case is mpl. this eee tO fhe present 
Physics srrangenenis’ at Oxford, gitien preparing the 
Ocuobet Fellowship examination at Merton coud not without 

the greatest imaginable trouble to Prof Clifton get any 


gring 
tum OF alec tha 
reer keding that he was anaia to atd mathe leede 


tamt, he qaked 1f I kad ascertained aboar my eligibiisy, infera. 

me that the warden or sub-warden the proper person 

to apply to, Immediately wrote that J Aad already made snak 
an tngwiry, stating the result, : 

I now infer that he, after receiving my letter and aware that I 

had mide me grop idgaras tlie bolh the Warden and 

to remain m of the grievous mistake. On re- 

ving no answer I felt perfectly certain that the informatio: 


ug ou he Wie cee 


When I last wrote to Na aa T Felt grateful go Prot, Cliton 
for his inquiry, incomplete worse than useless ‘‘ 
it had been. Surely no one wil think that I had any rigat to 
introdace his name, 

3, He mys it was by no means certain that the Practical 
Ph tion would be held m the Ph Laboratory. 
Wi he that in any one of the nineteen colleges of which 
he or in the nineteen collecuvely there is apparatus for 

ucting such an examination ? 

He wenders why it should be necessary to inspect the parti- 
cular appaiatus to be employed in the examination. I do not 


- kaow ut Prof. Clifton was really one of the examiners for the 
_ fellowship, but surely he cannot have thought about the matter 
+ without belng aware of the immense 


ce with the apparatus such as Oxford men are sare to 
have. I heard by sccaient in July that there was no delicate 


portance, 








Sire as important. were constantly distracting mo. 
of 
My 1 to Prot Clifton ae I S Seoda and showed 


for‘him asa man who had done a work. in his 
attempt create a Physics School at O My request 

wes not aewsnsbie” I dd not know that his 
necessary durmg an inspection of the Physical Cabina or 
the: Durey. I maintain too, that he has no right to amsert 
Hie ee Yer T eee eo oe practical know- 
London, Oct. 28 Joun Perry 


- Bimple Diffraction Experiment 


THE apparatus for this experiment ofa slit and a 
grating, - A le may eqns by ring a Ys Ši a piece of 
smoked glass, per raa! 


is made by the 
thumb and f fice’ Is aso ae ag A ehot and 
moist hand), and eater ea es da 


and greasy lines do 

both sides of the glass; seule igh apace And groas Unea Ga 

made which when ured in the following manner will gire very 
è Š 


results. 

The grating bei close to the eye, the slit (with its 
direction parallel to ot the ines an: the gaing) is held ap 
before somo bright as of a candle, and | at, as if the 

did not exist. Very beautiful and numerous spectra may 
be seen ranged on each side of the sht. 


The vitreous surface of window does not seem to give 
such good gratings as a witked and polished surface, as for in- 
stance thet of a weak spectacle lens. 

Oxford HL. 


e—a 


Publication of Learned Booietios’ Transactions 


In NATURE, pole EL p: se Nir Rb are as that ou Lamed 
societies would Welter I have urged this 
Sit lar eee. Wr T mchas 
those of the Royal Sockaty, Se ee alm: 
surdity, for papers on most mcongruons subjects are bound u 

and the cost is too great When once a paper” 
prate, "the Counci! seem to think that there is nothing more to 
done, and do notin any way try to make the work known. 
All pape shone pe sald y as cheaply as possible, and 
on pabiieatio vertised in the scientific journéis, 
algo iboats men Prof. Sylvester 
writing as follows :—‘'I owe my thanks to M. Radan and tho 
vie of the Annals of the 
having been at the 


Normale Superieure for 
pains to disentomb the httle known conclu- 

sions contained therein from thetr honourable place of 

in the Philosophical Transactions.” R Gio 








- : 
EXAMINATIONS OF THE SCIENCE AND ART 
, DEPARTMENT IN BIOLOGY 


HE s syllabus of the Biological subjects in which ex- 
P pea are held by the Science and Art Depart- 
ment, has undergone considerable modifications in the 
edition of the Directory which has been recently issued. 
Animal Physiology, Elementary Botany (including Flower-. 
ing Plants only), are subjects which at present appear to 
be best adapted for the purposes of school instruction. 
They stand, therefore, in no necessarily logical relation to 
the other two which are grouped togetffer under the head 
of General Biology. These involve the use of the com- 
pound microsc and some amount of microscopic 
manipulation. They are therefore better fitted for ce 
more advanced, or at any rate, older students than the 
first stages of the subjects first mentioned. 


è t.: 
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The two subjects included under General Bio y 
a common first, or Elementary stagé After PETS 
the candidate may proceed at choice, either With the 
zoological or the botantcal side, 

The fallowing extract from the sysabus Will show how 
this arrangement is intended to work, and will affoad phe 
best idea of the direction which the qxamination is hkely 
to give to elemen biologicalystudy. It does all that a 
written examination can do to patie practical work, 
and discourag® the prevalent habit of cramming from 
text-books :— 


Sosyects XVL AND XVIL—GENERAL BIOLOGY * 
Ting Stage or Elementary Course 


Questions will be confined to the following subjects with which 
the candidate will be expected to show practical acquaintance. 

1, The form ond size; the results of optical, chemical, and 
mechanical analyns; the mode of giowth and roultiplication ; 
the conditions of life; ond the iesults, direct and collateral, of 
the hving activilypf Torula, Protococcus, Amata, Bacterium, 
and of the cofburléss corpuscles of the blood of man. 

a. The stiacture and mo le of growth Wiha oe s its mode 
of muluplicktion ; the development of Aya and myceluun ITOM 
conidia. the conditions and results of the living activity of this 
mould. 

3 The structure and mode of growth of Chara; the differ- 
entiation of axis and appendages, of nodes and mternodes ; the 
stricture find aneangement of the nucleated cells of which the 
body of thu plant is comp The process of cell<division and 
its laws ; protoplasmic movements ; Chlorophyll ; asexual propa- 
gation; sexual propagation. Development of the pro-embryo 
and of the embryo. 

4. The structure and mode of growthofa Fern, The differen- 
tiation of celle into twsues. Epidermis parenchyma, fibres, 
ducts, spiral vessels. The Frond “ts a respiratory and al- 
mentary organ; alr-passages; stomata Kaera] maultipli- 
aton S a and spores. Derelopment of spores; 
structure of the Prothallium. Structure and functions of Arche- 
gona, Antherndia and Antherozoids. Development of the 
embiyo. 

5. The anatomy and physio! of a flowering-plant, with 
especial reference to the morphology of the stem and root. 
Leaves and ther modifications. The structure of pollen and 
ovule. The process of impregnation and the development of the 
embryo# The resemblances and differences between flowering- 
plants and ferns. 

6. The anatomy and phymol of the frog. The general 
dispontion of the parts of the y, and the plan of stracture 
characteristic of the frog as a vertebrated animal. The structural 
characters of the tissues of which the body is compmsed and 
theiteultimete resolution mto nuclented cells. 

The physiological properties of the tissues, ° 

The form and Suucture ofthe chief organs and the modes in 
which their functions are performed. 

i development of the embryo and the metamorphoses of the 


7. The anatomy and physiology of the freahwater Polype 

8. The anatomy and phymolozy of the Lobster or Ciay-fish. 
9. The anatomy and physiology of the fresh-water Mussel 
10 The anatomy and physiology of the Sea-anemone. 


Second Sidhe or Advanced Course of Subject XVI. 
(Division of Animal Morphology and Physiology ) 


Questions may be set in all the topics enumerated sunder the 
first head, and m addition on :— 

The leading facts rel to the anatomy and physiology of the 
skeleton, of the brain, and of the cerebral nerves; of the organs 
of the higher senses ; of the alimentary, circulatory, respiratory, 
renal, and reproductive poo ia the Lamprey, 10 an caseous 
fish (Pike or Cod), bird (Pigeon, Fowl, or Dock), ın a quadru- 
pedal mammal (Sheep, Rabbit, Dok, or Cat,) and in Man, 

2, The morphology of the vertebrate skull and limbs, as 
exemplified by the Vertebrata already mentioned, and by the 
Dogfish, Horse, Baf and Porpoise 

3. The general outlines and process of the development of 
the chick within the egg. 

4 a an orie orders of the Vertebrata. E 

5. The acts ing to the geographical and geol 
distribution of the Patrat, i p E 
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6. The physiology of insects, as illustrated by 
Blackbeetle, 2 Bee, utterfly, and an Aphia 
Brag anatomy and physiology of an Eaithworm and af a 

8 The anatomy and physiology of a Fluke and of n Tapo- 
worm, and the history of their development. 

g. The anatomy and physiology of the Roiera and of the 
Polysoa. 

10. The anatomy and phymology of a Sea-uchin (Achinus) 
and thel history of elis development, 

IL e anatomy and physiology of a Snail and of a Wh 
and of a Cuttlefish, Squid, sh OnE p 

12, Tho Morphology of the Hydrosoa. 

%3. The anatomy and Paysclogy of the Zufusora. 

14. The anatomy and physiology of sponges, Foraminifera 
and Radiolaria. 

R Honours, 


In this examination questions will be set at the discretion of 
the Examiner, mye will have regard to the state of Zoological 
teaching in the country and the means of acquiring information. 


Second Stage of Advanced Course of Subject XVII. 
(Division of Vegetable Morphology aad Physiology. 
Questions may be get in all the topics enumerated under dhe 
first head, and, im addition, on— 
1, The principal modwications in the minute anatomy of the 
axis in fowenng planus. 
2, The nature of the parts used for support in climbing plants. 
3. The various modes of agamogeneais in fowenng plat 
4 The leading fags in tee development of the parts of a 
flower, includm: that of the pollen, ovule embryo sac, endo- 
sperm albumen}, and embryo 
5. The morpholosy and relations to one another of the parts 
ofthe flower and fruit throughout theeclasses Dicotyledons and 
Monocotyledons, more especially as exemplified in the following 
era. —— 
anina, Nymphæa Capsella, Viola, Stellarna, Malva, 
Geranium, Ilex. 
Euonymus, Vicia, Rosa, Saxifaga, Lythram, Epdobium, 
Anthnscus. e 
Lonicera, Senecio, Campanula, Erica, Solanum, Plantago, 
Laman. 
Polygonum, Urtica, Viscum, Fagus. 
Orchis, Ins, Potamogeton, Alium, Arum, L@mns, Typ 
Carex, Tuucume 
6. The vaiious adaptations by which 
eflected in Flowering prints 
r The modes by which seeds are diffused 
. The broad facts of the geogiaphical distubutlon of Flower- 
ing plants. e 
9. The distinctive characters, and origin of the Aicte-alpine 
flora, and gh@ floras of oceanic ulands, 
10. The morphology and physiology of the vegelative and 
reproductive organs 1g Pinus, Taxus, and Juniperus, 
eit. The geographical and geological distribution of the genera 
of Gymnospa ma, - 
12.°The morphology and physiology of the vascular crypto- 
moye especially with reference to the following types :— 
Or Selagine, Pilularia, Lycopodium, Equirctum, Polypodmm, 
® Lastrea, Osmunda. 
13. TH morphology and pinute anatomy of the Carboni- 
ferous Lycopodiacere. 
14. The morphelogy and physiology of Mosses and Liverworts 
as ctemplihed by Polytricham (or Funaria) and Marchantia. 
15. The morphology and physiology of Alga: as exemplified 


Ceramium, Saprolegnia, Spirogyra, Closterium, Ulva 
Volvox, Probas, aP ° 

16. The modes of reproduction in Fungi as illustrated by— 

Agaricus, Perim, Penicillium, Peronospora, Mucor, Uredu, 

haromyces (yeast), - 

17. The processes of plant nutrition, comparing also their 
modifications in Fungi, Neottia, and different paramtical plana 

18. The ash constituents of plants and therr distribunon in n. 
tispues. 

19. The influence of heat and light upon plants 

Honours 

Questions at the dismetion of tho eximmer, who will “ave 
regard to the atate of botanical learning in the counby, nod the 
means of acquiring information. 
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WEIGHT AND MEASURE * . 
at - VIL 
WEIGHING AND MEASURING INSTRUMENTS, AND 
: THEIR Use 28 
"THE instrument universally used: for weighing is the 
with its various modifications, It serves to 


determine the weight of bodies by compagson with a 
body of known ht, such as a stan weight. ‘The 
simplest form of ce is a beam made to vibrate upon 
a centre or axis of motion, with pans hanging from ‘the 
extremities of the two arms of the balance, ese two 
pans hold the bodies com and their equality or 
difference of weight can thus be determined. 

- Balances are of two kinds:—1. Orflinary balances 


with equal arms, which have the beam suspended by the 


middle. If an equal-armed balance is accurately ad- 

justéd, so that thé beam is exactly horizontal when the 
are empty, the beam will also be horizontal, and the 
ce will be in equilibrium when equal: are 

placed in the pana. 2 Balances*with unequal arms, in 

which the beam vibrates upon the centre of motion 

more or less near one of the extremities. In both of these 

kinds of balance the beams le of the first order, 


the fulcrum upon which the || ing p 

between the aad the yeigie atts to may owen 
the extremities of the beam which support bodies 
compared, On the principle of the lever, the powewof 
any weight to move a balance is proportionately greater 
according as the part of the beam which supports that 
weight is more t from the fulcrum or centre of 
motion of the balance, Hence it follows that the power 
of the weight to move a balance is in g ratio pounded 
of the weight itself and of its distance from the centre of 
motion of the balance. A multiplying or rtionate 
balance may consequently be constructed for determining 


theeweight of@ body placed in the pan ed from 
the shorter arm of the bearer, and ired to be equal |, 
to any multiple of a given unit t placed in the pan 
suspended from the longer arm the termed 


extended in larger weighing machines by 


_ longer through the use of compound levers, so that 
p Brie pond ean be made to orm an equipoise with 180 
pounds or more. . = 
-The ancient Roman balance is perhaps the eazliest form 
of a well-constructed multiplying ce, and corre- 
sponds with odr modern steelyard. It has heen remarket 
by Sir Gardiner Wilkinson ẹthat no ‘instance “has been 
- found of the existence of the steelyard befare.the Roman 
era. But the principle of its constru@tion was in use 
-amongst the ancient Egyptians, who ascertained the 
“weight of articles suspen from different parts of a 
beam by means of a hea weight 
placed in one scale. The Roman ce consists of a 
determinate weight attached to the longer arm of the 
beam, and made to traverse along a number of divisions 
marke@supon it, The multiplied power of the traversing 
weight when resting on the several sub-divisions, as they 
increase in distance from the centre of enon iE indi- 
cated by corresponding figures the uated beam. 
The following figure (taken by ean from the 
“Imperial Journal of Art,” vol. i p. 85) represents an 
ancient Roman balance of an el t form, found at Pom- 
peii, and in use A.D, 77. It is described as having the 
graduated divisions on the longer arm of the beam marked 


* Continuod from p. 49I. 
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“with numegals from X. to XXXX. (probabl 
Romas pounds), and with a V. on the half of each deci- 
mal series, the smaller subdivisions being also marked. 


The inscription e shorter arm of the beam (shown 
in a geparate and fore) denotes ita hating been - 
pfoved gt. the itolin the 8th of Vespasian Emperor 


Augustug, and in*the 6th Consulatésof Titus Emperor 
Augustus his son, Thi*steelyard is consequently a duly 


verified standard weighing machine. e ° , 
For the justness of an equal-armed itis isite 
(1) that the points of suspension of the pans the 


be exactly in the same line as the centre of motion ; (2) that 
these points be precisely equidistant the centre of 
motion ; (3) that the arms-be as long as conveniently 
tiny be i fanton to Miar tii Enesa aad the muent they 
‘are intended to carry, in other words, consistently. 
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Fia, 15.—Ancdent Roman Balarffe, 


the stability of the balance; (4) that there be as little 
pi gabe sear pesiret pei of monon ee 
suspension ; e centre o vity of the beam 
be placed a little below TESA A 
e fulcrum upon which the beam of a balance rests 
is formed with a steel knife edge, and the two pans at its 
extremities are hung upon similar knife edges. In 
ordinary trade. balances; these knife edges, are placed i 
contact with steel ings ha a spheri 
in the practical construction of balances of a high degree 


of sensibility, such as are required for scientific 
or for the comparison of standards in which very minute 


differences of weight are to be d there are 
many circumstances to which attention is ite, that 
ces for com- 


may properly be neglected in belan 
mercial purposes. In such balances of precision great 


ares : 
Y | t 
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care is required in the adjustment, of the knife ed 
They are first made quite sharp, and are then @lightly 
rounded with a fine hone or a piece of buff leather, On 
the regular form of this rounded edge, the sexcellence of 
the action of the balance very much Gepends. The cen- 
tral knife edge rests upon an agate or olished stgel tae 
om agate or stee 


whilst the two pang are suspended 
upon the knife ges at the ends of the 


planes bearing 

eam, In erde to preserve the nice adjustment of the 
knife edges, they are never allowed to rest upon their 
bearings, except when weighings are made. At all other 
times, the beam and are separatel Supported fon 
a brass frame attached to the column of the balance, but 
moveable in a vertical direction upon it, When required 
to be put in action the support is gradually lowered by 
means of a Jever handle, and the knife edges are brought 
upon their bearings, 

The principal cause of discordances in the results of 
successive weighings with a balance of precision arises 
from the risle of Me knife-edges not being brought again 
to exactly the same position on the plane bearings, after 
the balance has been stopped and again set in action. 


be remarked, (4) If the fulcrum be placed in the centre 
denari beam, and the three edges be all in the 
same right line, the beam of the balance will have no 
tendency to one position more than another, but will rest 
in any position in which it may be whether the 
be suspended to it, or not, and whether the pans 
empty or equally loaded. (4) If the centre of gravi 
of the beam, when level, be immediately above the ful- 
crum, ıt will upset with the smallest action; that is to 
say, the end which is lowest will descend; ang it will 
descend with the greater velocity, according as the centre 
of vity is higher, and the points of suspension less 
(c) But if the centre of gravity of the beam be 
immediately below the fulcrum, the beam will not rest 
in any position but when level; and if disturbed from 
that osition, it will vib and at last come to 
rest in a horizontal ition. Its vibrations will be 
quicker, and its tendency to the homrontal position 
stronger, the lowerg¢he centre of gravity, and the less the 
weight upon the points of suspension. i 
Again, as to the relative ition of the central knife 
edge, which constitutes the fulcrum of the beam with the 
. line joining the two outer knife which form the 
‘points of suspension, it is further to be remarked, (1) If 


\ NATURE ` 


i : 
; 553 











The mest perfect bafance is that which varies least in the 
points of contact between the knife-edges and their beax. 
ings during successive weighings, For the attainment of 
this® Important requirement, the supporting frame 
is furnished at each of its extremities with two pins termi- 
nating in cones and made to fit exactly into corresponding 
conical holes in the plane bearings, at each of the extremi- 
ties of the beam. The pins and holes are in a line normal 
to the axis of the Beam. The points of these four cones are 
all in the same horizontal plane, As the movement of the 
supporting fame in a well-constructed balance of precision 
is always in the same vertical line, being guided by a ver- 
tical rod fitted to a cylindrically drilled hole in the column 
of the balance, the knife-edges and their bearings are 
always brdught into contact in the same relative positions, 
Balances of precision are always enclosed in plate glass 
cases, with a view both to their preservation, and to keep 
the balances as Ar as possible from being affected in therr 
action by draughts of air, alternations of temperature, 
&c. 


As to the theory of the relative positions of the centre 











of motion and the centre of gravity of a balance, it is t& 






Ld 
Fra. 16 —Index Séula, Ac , of No. 3 Balance of Standard Department. 


the*falcrum be below the Hag jviaing the points of sus- 
pensio and these be loaded, beam upset, unless 
prevented hy the weight of the beam tending to produce 
a horizontal position, as shown in (e). In such case, small 
wa&ghts will fogm an equipoise. In case of (a), a certain 
exact weigft will rest in anyeposition of the beam; and 
all weights will cause the beam to upset, as in (4). 
(2), If the fulcrum fe above the line joining the points of 
suspension, the beam will come to its horizontal position, 
unless prevented by its own weight, as in (4). (3) If the 
centre of gravity be nearly in the fulcrum, all the vibra- 
tions of the loaded Prin a be RE 
ual, unless the weights very small, when they 
be slower. The higher the fulcrum the quicker will be 
the vibrations of ces, and the stronger the hor#ontal 
tendency. 

It is aus evident that the nearer the centre of gravity 
of the beam is to the centre of motion, the more delicate 
will be the balance, and the slower the vibrations, The 
tendency to a horizontal position 1s therefore increased 
by lowering the centre o vity, in which case it will 
also require a greater additional weight to cause it to turn 
or incline to any given angle, and it is thereferc less 
sensible with a greater load. The fixing of the centre of 


554 Dy 


ns 


l 
NUTURE | my 


° [ Océ. 39; 1873 es 





motion in a balance is consequen of peculiar import- 
ance, for on this depends the ease which it will be 
affected by a smaller weight, and the readiness with which 
the beam will return to a horzontal posinon, And i will 
be seen that the best position of all ıs that in which the 
centre of motion is a little above the centre of gravity. 
Even in this, ıt should be proportioned to the distance of 
the weights from the fulcrum, and the amount of the load, 
which can only be attained in different beams by practice 
and experience. In order to regulate the centre of gravi 
in balances of precision, they are made to carry a sm 
weight either over or under the centre of motion, which is 
moveable by means of a screw. 

From what has been said it would appear that if the 
arms of a balance be unequal, weights whioh form an 
equipoise will be unequal in the same proportion. ‘But 
although for many purposes the equality of the arms of a 
balance is advantageous, yet a balance with unequal arms 

. will weigh just as accurately as one with equal arms, pio- 
vided the standard weight itself be first counterpoised, 
then taken out of the pan, and the weight to be compared” 
de substituted and adjusted agaist the counterpoise. Or 
when proportional quantities only are required, they may 
be weighed against standard weights, taking care always 
to put these weights in the same But in this case it 
is indispensable that the relative lengths of the two arms 
of the beam continue invariable, ‘For this purpose, either 
the three knife edges should fe aare or the points 
of suspension and support be always in the same part of 

the knife-edge. 

If the beam of an equal armed balance be adjusted sg as 
to have no tendency to any one position, asin (a), and the 
pans be equally loaded, then if a small weight be added to 
one of the pans, the balance will turn, and the point of 
suspension move with an accelerated motion, similar to 
that of falling bodies, but very nearly as mach slower in 
proportion as the added weight is less than the whole 
weight Lorne by the fulcrum. The stronger the tendency 
toa horizontal position in a balance, or the‘quicker its 
yeerations—age (c) and (2}—the greater additional weight 
will be required to cause it to turn or increase to any 
given angle. ‘fa balance weie to turfi with redvy part of 
the weight, it would move at the quickest, 10,000 times 
slower than a falling body; that ıs to say, the pan con- 
taining the weight, stead of falling through 16ft. in a 
second of time, would fall only thapugh part of an 
inch ; consequently all acqurate weighing must be slow. 

Long beams have been generally recommtnged because 
the quantity of motion in a given body vanes as ifs 
distance from the fulcrum ; and therefore the greater the 

` distance, the most distingyishable will be the motion 
ansing from any spall difference between the aveights 
compared. On the other hand, therqare certain advan- 
tages in the quicker angular motion, greatér strength, 
and less weight of a short beam, co ° 

The pans of a balance should be suspended in such 
a manner that in all positions the corresppnding cords or 
rods may be parallel to one another jw else the weights, 
though equal, will not be ın equibrium, 

In ordinary commercial balances, inal IEO of 
either pan 1s indicated by a slender rod attached to the 
eam unmediately over its centre of motion in a line 

dicular to the axis of the beam, and moveable 

ly between the two forks of the handle. It is called 
the tepgue of the balance, and the degree of preponder- 
ance of either pan is shown by the greater or less devia- 
tion of the tongue from its normal vertical position, In 
balances of precision, the index is a longer needle-rod, 
fixed either m a-line perpendicular to the axis of the 
beam, and below us centre of motion, or in a line in 
continuation of its axis. In both cases the pointer moves 
along a graduated index. But an index placed perpendi- 
cular tg the beam affects its equilibrium when turning 
from its horizontal position ; the momentum of the index 











ahaa? + es ` t sq: : tge 
being red by its weight multiplied with the distance 
of its centre of grațity from a line perpendicular to the 
e The error thence arising may, however, be 
corrected by contiguing the index-1od or counterpoising 
it, on the opposite @ide of the beam. By 

eThe finest balances of the Standards Departments 
have thè index pointer in the Ima,of the axis of the 
beam, a#shown in Fige16, which represents the left- 
hand side of the balance, the mght-hand, side being 
suniarly furnished with a pointer and intex scale. 

This 1s the medium size of six of the finest balances of 
the Standards Department, constructed by Mr. Oertling. 
For all weighings of standards Satine 4 special accuracy, 
the highest and lowest points reache@ by the needle ın 
each oscillation of the balance are read on the index scale 
through a telescope fixed at about 5 ft. distance, by which 
means each reading can be satisfactonly taken by esti- 
mation to one-tenth of a division of the scale, : 

Another balance of the Standards’ Department is one 
constructed by Barrow, and used .by Brof.@Miller for all 
his weighings dunn$ the construction of the new Stan- 
dard pound. Thè knife-edges work upon quartz planes. 
Index scales marked ona thin and nearly transparent 
slip of ivory are fixed immediately above each end of 
the beam and oscillate with it. They are of the following 
form and size. These scales are illuminated by a candle 

e 


4 
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Fic, 17 ~Index Scale of Barrow’s Balance 


pac at a little a either in front of or behind the 
ce case, a lens being interposed; and they are 
viewed through Compound microscopes, having te le 
horizontal wire fixed in the focus of the eye-piece. The 
microscopes are fixed to the front of the balance-case, 
and as the observer must necessarily be close to the micro- 
scopes during weighings, a second glass screen 1s wter- 
poe between him and the front of the balance-case, 

ving openings opposite the eye-pieces of the micro- 


scopes, 

The weight int&nded to be carried by each'of these 
balances, and the mean value of one division of the index 
scale, or the weight represented by ıt, when the balance is 
fully loaded, may be seen in the following table :— 

° 


a aan 











° 
Moan val f 
Balance Leini af To ary in each pany 1 diy, of Index 
. Scaloe 
In. Avo, ‘Lroy Grains. 
Nox 36 56 to 14 Iba, of S00 to soo or jors ` 
No s si yto albs,ormooto soor looa 
No 3 x rlb toaox orestosar looor 
No. 4 10 Tox, and under, 1 ox and hader s'oc 
No 5 z0 30 gr. and undor ooos 
No 6 a] x kalo, and under ere oe meN 
Barrow's w T kilo and under. to 00%, OF O35 ,, 
n 





There is another much larger balance which was origi- 
nally gonstructed for weighing the contents of water of 
the Imperial Standard bushel, the total weight in each pan 
being nearly 300lbs. The beam of this balance is of 
mahogany, 67z1n. in length. With a full load, the mean 
value of 1 div. of the index-scale is 6'4 grain, This balance, 
like the other, is enclosed in a large plate-glass case, 

In all these balances, the value of a division varies from 
time to time according to the weight in the pans, the 
condition of the balance, the state of the atmosphere, 
&c and in all very accurate weighopsit is desirable to 
determine the value for each companson, by an additional 
weighing, after a very small weight, accurately verified and 
equal to a few divisions only of the balance, has been 
added to one of the pans, so that its effect on the reading 
of the index scale may be noted. The above stated values 
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indicate nearly those found when the balance is be 

working condition, and fairly weighted. e 
All these balances, when in equilibrium, will turn witha 
very small additional weight, equal téghevalte of two or 
three divisions, placed in Gne of the pans. They are 
exceedingly sean for the sensibility of a balance is Po 
be measured by least amoynt of additional weight 
placed in ether pan that is cient to turn the inder- 
pointer fronpits@ormal position, when the balance is in 
equihbrium, and by the greatest amount of deviation 
from the normal position which is produced by a very 
small difference in the weights. 7 
H. W. CHISHOLM 


e 
(To be continued.) 


CINCHONA CULTURE * 


EW subj ave been so frequently before pharma- 
ceuti ers during the past ten or fifteen years 
as the efforts of the governments ot Holland and Great 
Britain to introduce the vanous ies of Cinchona 
into their respective colonies. It would be hardly pos- 
sible to overrate the importance of the enterprise, and it is 
one that interests alike the pharmaceutist, the botanist, 
and the vetary of economic science. The records of pro- 
gress which have been public are so scattered and 
unconnected, the opinions and reports so conflicting, that 
it has been difficult for the general reader to retain the 
thread of the story or to arrive at any very clear estimate 
of the present position and prospects of ie undertaking. 
The earliest steps in this great gxperiment in acclima- 
tisation date back to a period before that which we have 
had under review, but so_far as results are concerned, 
the subject 1s one which pertains essentially to the past 
few years, and I propose to place before you, in as few 
words as may and unencumbered by the contro- 
versial matter with which its literature abounds, an out- 
line of the beginning of the. enterprise and of its present 
practical aspect. 

The miuiative in Cinchona cultivation was taken, as you 
well know, by the Dutch Government, avhose efforts were 
directed toits introduction into the Islandof Jaya. The first 
Cinchona trees which were sent out to that colony were a 
few specmens of C. Ca/tsaya t raised from seeds collected 
by M. Weddell in Bolivia, and forwarded by a grm of 
nurserymen ın Paris in aries for rare Javan plants. 
In th@ same year, 1852, the Dutch Government were 
induced to sende M. Hasskarl, a gentleman previously 
attaĉhed to the Botanic Gardens at Buitzenorg, on a mis- 
sion to South America, for the purpose of collecting plants 
and seeds. During the two years folowing M. Hasskarl 
pursued his labours, and succeeded in forwarding consign- 
ments from somp eal of Peru, the Cinchona cts of 
Bolivia being for most part closed against him; and 
his efforts were supplemented as to the New Granada 
species by the assistance of Dr. Karsten. The resulting 
collections were sent in part direct to Java, and the re- 
mainder to Amsterdam for re-shipment. I need not dwell 
on the mishaps and disappointments inevitable ingo new 
and difficultan enterprise—it is sufficient tonote that within 
three or four years, that is by the middle of 1856, upwards 
of 250 plants, almost exclusively of two species, C. Palu- 
diana and C. Caltsaya, were flourishing in the Java plan- 
tation as the outcome of the expedition. In the same 
year, with wise forethought, an eaccomplished chemist, 
Dr. De Vrij, was sent out to conduct chemical obser- 
vations on the growing barks, 

We may pass ofer the jong series of troubles that 
attended the early efforts of those in charge of the trees, 

+ My J-E Howard, F.L 3, to whose kind revision subsequent 
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the destruction of youug plants by 
rats, the devastation commutted by wild cattle and rbt- 
ni and, above all, the culties dependent on 
climate, which eventually necesmtated the transplantati6n 
of nearly the whole of the trees from the locality first 
chosen, on the north side of the mountain range, to one 
with a southern aspect, We will pass on, I say, to the 
year 1863, and we shall find that the total number of Cin- 
chona trees in Java was then 1,151,810, Of these about 
99 per cent. were of the species know as C. Pahudiaua, 
the remainder comprising about 12,000 0f C. Castsaya and 
tring numbers of four other species. This proportion 
was unfortunate, for the bark of C. Pahudtana was found 
to be deficient in alkaloids, and therefore supposed to be 
valueless, ånd by decrees 1862 and 1864 its further 
culture was ordered to be forthwith sto 

by the British 


We may nowgturn to the steps 
Government in the same direction. 

Dr. Ainsley, in his work on “Materia Medica,” was 
perhaps the first to suggest the idea of the acclimatis- 
ation of the Cinchona in India, and, as early as 183 
Dr, Forbes Royle especially indicated the Neilgherry an 
Silhet mountains as eligble for the experiment. Appeals 
were subsequently made to the East India Comp uy by 
Mr. Grant and Dr, Falconar, with the object of mducing 
them to take up the matter, and in 1852 instructions were 
sent to the Brush censulaMagents in South Amenca to 
endeavour to procure seeds of the various species, but 
without much real effect. Dr. Royle, as Reporter on the 
Products of India, continued to urge the subject on the 
art@htion of Government up to the time of hus death, and 
eventually, in 1859, at the instance of his successor in 
offce, Dr. Forbes Watson, the services of Mr. Clements 
R Markham were called into request by the home 


authorities, , 

Mr. Markham proposed a fourfold expedition to South 
America, and his scheme was at last sanctioned by the 
Secretary @f State for India, and ordered to be carried 
out. The first portion of the expediuon directed ta 
Bolivia and Caravaya, the region of Cinchona Caltsayo 
and C, micrantha (var. Boliviana). Secondly, Huanuco 
and Huamalies were to be searched for C. mida and 
C. glandulifera Thirdly, Cuenca and Loxa in the Re- 
public of Ecuador for C. Ol duarevers, C. Uritusinga, and 
C. Condanunea ; ang lastly, New Granada as the habitat 
of C. pitayo and C. lancifolia, Mr. Pritchett and Mr. 
Spruce were appointed coadjufbrs to Mr. Markham, and 
tae expeditions set out in 1859, the latter gentleman pro- 
ceeding to the no part of Bolivia, the district of the 
yellow barks; Mr. Spruce the mountain region of 
Chimbgraro, in quest of red cinchonas; Mr, Pntchett 
taking the grey bark forests of Huanlico, in the north of 


the ravages of 


Peru. The “encountered by these travellers, the 
hagdships they endured, the disappointments they suf- 
fered, forma 


aanmer in the history of travel. But illness 
and privation, roads, and @ven native jealousies left un- 
affected the gentra} success of the expedition, and though, 
unfortunately, the plants collected at great msk by Mir. 
Markham, including many of the best species of Bolivia, 
penshed in the Red Sea in therr transit to India, leaving 
no survivors, it is to the work accomplished by these 
three enthusiastic labourers that we owe the basis of ofr 
present Cinchona plantations, In 1860, the Ootamacund 
station was established, and the following y the 
number of young Cinchona trees was repo to be 1,128. 
Under thè excellent care of Mr. Mclvor these had been 
increased in 1863, the date to which I have brought my 
account of the Java plantations, to 248,166, 

It 1s no part of my purpose to enter into minutie of 
history, nor to do more than associate with the first steps 
in Cinchona culture the names of Messrs. Hasskarl and 
Markham, Spruce, and Pritchett as travellers, those of 
Dr. De Vrij and Mr. John Eliot Howard as ad in 
technical details, and more recently, Messrs, McIvor and 
e 
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Broughton, who have been conspicucs, so far as India is | C, ofinalis, which, in British India,* appears to be 
concerned, in the rapid development òf the enterprise. the mogt generally Cleans ; and ae 


The efforts of our own Government have not been con- 
fined to India, but localities have been sought in dther 

arts of the world where natural conditions seemed to 

vour the chance of success in the Introduction of 
oe eae trees, and at the time I speak of (1863) 

ere were under the care of Mr. Thwaites in Ceylon up- 
wards of 20,000 young Cinchona plants, Jamaica also 
had made a successful begmning, and the authorities of 
several European countries were considering kow far their 
respective colonies might be utilised to the same end, 
though but little decided action beyond what I have stated 
had been taken. 

The ten years that have intervened need not*detain us, 
but having noticed the origin, we will turn at once to the 

ical aspect of the subject at the present time. 

The latest official return places the Shumber of Cin- 
chona trees in cultivation in the Island of Java at two 
millions. 

I can find no published account of the exact extent of 
@ British plantations at the present time, My latest in- 
formation owe to the kindness of C. R. Markham, 
F.R.S., of the India Office. It is*contained in the Par- 
liamentary Blue-book of August 1870, and refers only to 
the Madras and Bengal Presidencies. This gives the 
total number of Cinchona plants growing on the Nen- 
gherries ın January of that year at 2,595,176, of which 
nearly one-half (1,143,844) were permanently planted 
out* The number at Darjeeling in the B Presi- 
dency in March 1870%s stated at 2,262,210, of whick a 
million and a half were in permanent plantations. 

Of the extent of the plantations in Ceylon and Jamaica 
I know nothing, but reports from time to time state that 
they are prospering. ‘Itis needless to refer to the experi- 
ments in cultivation in the south of Eyrope, the Caucasus, 
Biazl, the Philppines, or Australia, as these are not yet 
suffictent-in extent to have any practical signigcance. 

The relative value of the bark produced by the various 
sptties and Waneties of Cinchona 18 a question that has 
received close attention, and perhaps cannot be considered 
settled until something more like uniformity in the sub- 
division and nomenclature of the genus prevails. Plants 
regarded as merely vaneties@of the same species yield 
widely differing proportions of alkaloids, and the subject 
is further complicated by consideratidhs as to the possible 
-effects of cultivation andeof different clynatal condi- 
tions... , 

The barks now being produced in the Dutch and,British 
colonies are referrible to five species? viz. :— 

C. Calisaya, of which, as ? have said, only a small pto- 
portion alee expettation in its yield of quinme f? 

C. HHasskaritana (called a hybrid), which appears to be 
of little value ın respect of alkaloids ; 

C. Pahudiana, deficient in the same , but pfo- 
‘ducing a bark which finds asready market. for pharmaceu- 
tical purposes ; o’ 


* Smee this was written I havo roeeired n copy of aietmn which is be- 
leved to tho actual nomber of Cinchona trees in the Government 
plantations m the Neigherriss at the present tmo It shows an mcioase of 
12,330 “planted out,” and is ss follows ~ 





e Crown barks (C. oaa) os wis iat eo 508,878 
Red barks oe w ies oe k ve 579998 

pS nia oe or oe ve wee po 50 

tey barks vee . tor oon tes = 759 

Bther spocios ee e> ee 
1,156,174 


in x87a, just issued, giros tho total mumbar of plants In the ery plau- 


tations as @,639,285, but this nae iuaudor the vary young trees still in 
numonos, T have no prrticulars beyond what appear m a paragiaph m tho 
Tras. 





Science, 


C. succirnbra, which, notwithgtandi 
tional samples, ot turned out altogether well... .. 

I gan say little ut the West Indian planfations as 
td extent, but the quality of the bark they produce is 
enco . Mr? Howard reports*¢hat the chemical 
examination of barks fr8m Jamaica is “highly satisfac- 
ae ria the prospects of Cinchong custure in that 

Various questions are still pending :—the influence of 
mafiures on the chemical constituents of the trees, the 
various methods of removing the bark from the tree, and 
the encouragement of renewal by the processes of strip- 
ping and mossing, and many others of like importance, ' 
the solution of which must be left to time, and need not 
occupy our consideration here. 


certain excep- 





© DONATI j 
GCIENCE, and more particularly astronomy, has re- 
cently sustained a serious loss in the death of Prof. 
G. B. Donati, Director of the Royal Observatory of Ar- 
cetri, near Florence, and Professor of Astronomy in the 
Royal Institution of that city. i E 

On his return from Viennaywhere he had represented 
Italy at the International Meteorological Congress, he 
was seized by a severe attack of Asiatic cholera, to which 
in avery short time he fell a victim, dying at his villa 
near the Observatory, on the morning of the 2oth of Sep- 
tember last, bein only forty-seven years of age. He was 
born at Pisa in 1826, @In 1852 he began his astronomical 
career at the Observatory of Florence, and by his talents, 
his attainments, and his indefatigable industry, rapidly 
gained the esteem and admiration of the learned, attaining 
a well-mented fame, not so much by the discovery of new 
comets—among which the most remarkable was that of 
1858, to which he bequeathed his name—as by the impor- 
tant observations which he made and published: Of 
these we need only mention his observations on the 
study of the spectra of the stars, by which grork he 
successfully inaugifrated in 1860 one of the most im- 
portant branches of physical astronomy, namely, the 
spectroscopy of celestial bodies. 

In 1864 he succeeded Prof. G. B. Arnia as Director 
of the Observatory, after which much of hig time 
and en were devoted to the establshmgnt of 
an ob ory for Florence and for Italy, which should 
be completely adapted to the present cxigencies of 

both ag regards astronomy and terrestrial physics. 

He was in no way discouraged by the serious difficulties 
of this undertaking, but, inspired by a true love of Science, 
he overcame them all, insomuch that in a short time, 
under his active and keen-sighted superintendence, the 
new observatory was erected on the hul of Arcetri; an 
observatory which, by the excellence pf its position, as 
well as by the convenience and solidity of its construction, 
has guaranteed for astronomy and terrestrial physics the 
most yoportant advantages in every branch of observa- 
tion. 

‘The observatory was already in working condition, and 
an important series of observations had been commenced 
when Science was robbed, by a premature death, of one of 
her most valued worshippers, who was thus cruelly cut off 
just as he had entered upon a bniliant career, in which 

he lived, he wo certainly have greatly augmented 
his fame, and shed glory on the Observatory of Arcetn. 

Prof. Donati had already commenged a series of notes 
from the new observatory by the recent publication of 


* This limitation is at t necemary eo D» yiia ate or 
ameca barks ("' Pharm Journal, 16, 1873) shows tho 
p 1 Bete to be a Einen in onina inferno wydeed to 


C. Pakndiana, whilst a still later communication confirms Air. Howard's 


opinion ns to the richness of Indian-grown specim ons. 


. 
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some most careful observations of his pwn dn the Mdminous days befgre the comm t of the Examination. The tutors 


phenomena of the great Polar aurora of the 4th to ghe 5th 

of February, 1872 ; and we had hoped that other important 

observations by the illu8trious Italianeastrogomer would, 

to the great advantage of Soience, h#Me been published 

in the future Notes issued from that scientific gtalflisa- 
e e 


ment, e 








NOTES 


WE egret to have to record the death of two notable men ¢his 
week, Theone is Sur Henry Holland, Bart, M.D., F.R S., &c, 
who died on Tuesday, the 28th inst, at the age of 85 yearn, Sir 
Henry had caught’cold on 1eturning from Paris, which, in spite 
of his wonderfully robust constitution, proved tos much for the 
veteran trivella, The other is Mr. Albany Harcock, the 
distinguished anatomist, who died on the 24th imt. He was a 
medallist of the Re@yal Society, though not a Fellow. We hope 
shortly to give memoiis of both men, ® 


e 
Sır ROBERT Mac tury, C.B., so well known in connection 
with Arctic discovery, died on the 17th inst., at the age of 66. 


Sır SAMURL BAKER was announced to appear before the Geo- 
graphical Soclety on Mondapfirst, and giv an account of the 
geography of the country he has lately visited; but we regret 
very much to hear that iWlness will ‘prevent him from fulfilling 
this and other engagements. He has been suffering from in- 


flammation of the lungs. e 


PrOF. FLOWER, we icgiet to hear, ”bas been compelled to 
spend the winter in Egypt on account of the state of his health. 


Dz. J. Emerson REYNOLDS has been elected Professor of 
Chemistry to the Royal ‘College of Surgeons in Ireland. The 
College of Surgeonsis to be congratulated on this appointment. 
Dr. Reynolds will, we believe, still hold his appointment of 
Keeper of the Minerals and Professor of Analytical Chemistry 
to the Royal Dublin Society. 


Mr. Joun SroarT Mu has left his herbarium of European 
plants to Kew. A 


We are informed that the authorities of the Jardin des 
Plantes, of Paris, have scquired the valuable collection of books 
on Naural History belonging to the late M. J. Verreaux, and 
also his private caflection of Sugar buds (Vectarinide), which 
inclfdes many unique specimens, 


In connection with St. John’s College, Cambridge, there will 
be offered for competion an Exhibition o? 5o, per annum for 
proficiency in Natural Science, the Exhibition to be tenable for 
thiee yeas in case the exhibluoner have passed within two years 
the previous examination as required for candidates for honows: 
otherwise the exhibifion to cease at the end of two years. The 
candidates for the Natural Science Exhibition will have a spec al 
examination (commencing on Fnday, December 12, at 9 A.M.) 

“in (1) Chemistry, including practical work in the Laboratory. 
(2) Physics, wiz, Electricity, Hent, Light. (3) Physiology. 
They will also have the opportunity of being examined in one 
or more of the following subjects, (4) Geology, (5) Anatomy, 
(6) Botany, provided they give notice of the subjects in which 
they wish to be examined four weeks prior to the examination, 
No candidate will be examined in moie than three of these six 
subjects, whereof one Rt least must be chosen from the former 
group, It is the wish of the Master and Seniors that excellence 
in some single depaitm: nt should be speci dly regaided by the 
candidates, They may al-o, if they think ft, offer themselves 
for examination in any of the Clasmcal or Mathematical subjects. 








are Rev. S. Parkinson, D.D. ; Rev. T. G. Bonney, B.D., and 
J. E. Sandys, Esg., M.A. 
eo ae 
Tue Royal Horticultural Society of Tuscany has announced 


an International [Torticultural Exhibition to be held at Florence 
from May 17 to 25, 1874, and has also issued the programme of 


-an Intemational Botanical Congress to be held on three days 


during the Exhibitidh. A very large number of prizes, including 
100 gold medals, are offered for collections of plants or single 
plants, which‘are included in 248 different classes ; and among 
othér objects for which prizes may be obtumel are bouquets, 
botanical drawings, models, garden tools and ornaments, garden 
structures, guanures, herbaria, specimens of timbers, &c. The 
Congress will be opened by the president, Prof. Parlatore ; ex- 
cursions to the neighbourhood of Florence and the prmcipal 
gardens will be ifflugarated, &c. ; and among the subjects pro- 
posed for discussion, tater alia, are the following :—On the 
duration of dormant vitaJity in plants, and on the means of 1e- 
storing ıt; on the causes of the movements in leaves; on the 
acclimatization of perennial plants ; on the analogy between Uf 
reproductive organs of flowering and (so-called) flowcrless plants ; 
on the general occurrence, or otherwiss, of clom-fertusatioa, 
and on the durability of the vitality of pollen; on the nature 
and functions of the Saas a lichens: on the nature and 
ongin of Bacteria ; on fhe posmbility of establishing rules fora 
rational distinction between the groups called species, iace, 
vauiety, &c ; on the value to be set on the determimtion of 
fosa plants, &. ; on the character and® origin of Alpine floras, 
and especially on the causes which have limited their extension, 
The Horticultural Society of Tuscany seem determined to do 
everything they can to attract visitors, who mast send theh 
names to the president or secretary at the Musée Royale de 
Physiqua et d’Histout Naturelle at Florence; and altogether 
botanists and horticulturists seem like'y to have a gool time 
of it 


AN effectual remedy for the devastations committed on the 
vines by the PAyl/axtra vastatrix is said to have been discovered 
by MM. Monestier, Lautand, ani D’Ortoman, of Montpellier. 
Tt consists in placing in the and, close to the root of the in- 
fected plant, an uncorked tube containing about 20x of bisul- 
phide of carbon, Thè vapour from the blsulpbide in a short 
time permeatesythe whole of the ground about the root; the 
wipour is nd, like the liquid itself, injurious to the plan‘, but is 
immediately fatal tothe insect. Care must be taken not to spill 
angof the liqnid on the roots of the vine, 


Tae following subjects for prizes to be awarded in 1874 bav 
been proposed by the Batarvian Society of Experimental Philo- 
sophy :—I, To discover if there exists in the molecular state ot 
bodies, mogificfions other than thos: cause] by temperature, 
which are such as to give for thé same body, different spectra, 
The Society wishes that this inquiry should bear chiefly on the 
magnetic condition of bodies, 2. To find out by new experi- 
ments if the vapour of water exercises on m’Lant heat an alwor- 
bant effect much more povweifal than diy atmospheric air as 
Mr. Tyndall maintains ; or if there exists no difference in thjs 
respect between dry and molst mr, as M. Magnus maintains. 
The Society desires that the new experiments which it asks for 


| be conclusive and enable it to decide between the two Pinions, 


3. To determine what influence the pressure which is put upon 
an electrolyte has on electrolysis, and how far m this case is the 
principte of conservation of energy confirmed, It is wished that 
this mquiry bear on three liquids at least, to be chosea by the 
competitor 4 Todetermme the resustanc: of the liquid amalgams 
of nnc and gold tq the galvanic current. Six at east of each of 


these amalgams, in various proportions, ought to be eaamined, 


Candidates must send their names to one of the tutors fourteen | 5. A pilze is pro posed for new experiments which will enable a 
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- certain decislon to be come to on thao ? advanced by M. the men were fh t health, On Fridly the Ravenscratg. 
Ggugam as probable; vix, that} voltaic is propagated arrived a Dundes, having on board one of the boats ingeniously 


By matter, while induced electricity is propagated by ether. | 


Hoare (Gata epee fet sai ie UA 
desert is expected to start from Europe about the end of Novam- 
ber, and from Egypt carly in December, and it is thought that 
the first reports may accordingly be looked forward to about 
Christmas, Tho loader of the expedition is Dr. Gerhard Rohlfs 


FATHER SECCHI, we are glad to see, has recetved permision 
from the Italian Government and Cardinal Antonelli to rembkin 
at the Royal College of Astronomy. ` . 


AMONG the societies concerning which we havo received in- 


` formation since the publication of our list last week, is the 
- Working Men’s College Field Club, of which, Prof. Flower is 
' president. It meets in the Museum of the College in Great 


Ormond Street, bas been in existence only five months, but ap- | 


pears from a reports before us to be in good working trim, It 
Wi mectings at which papers are read, courses of lectures by 
well-known scientific men, and field-days each month, 
These field-days seem generally to be Saturday and Sunday, 
and wo only wih that working-men generally put thelr Satur- 
daya a to sich an exelent hg ae 


Wa congratulate the Sunday Lecture Society on the excellent 
beginning, to be made next Sunday, of their winter course of lec- 
fures. Dr. Carpenter, we see, is to give a serios of two 
on the brain; and we, think the society ought to 
whether it would not be advisable to have more connected serles 
of lectures than they have hitherto had. 


.y iva final letter to yesterday's Deily Telegraph, Mr. George 


Smith conchades the account of his Assyriin Expedition. Alto- 


gether both Mr. Smith and the 7wegrapé are to be congratulated 
on the results of the enterprise. 


a 
THE f “ Scienco Lectures for tho People,” are an- 
nounced to be delivered at the Memorial Hall, Manchester ; the 


- Hulme Town Hall being now required for other purposes :— 


Wednesday, Oct! ag, ‘' Polarised Light,” illustrated by expert- 
ments in the electric light, by Wm. Spottiswoode, F.R.S., 
Treasurer of the Royal Society. Nov. 5, “How Flowers are 
Fertilised,” by A. W. Benneth M.A., Lecturer ‘bn , St. 
Thomas's Hospital, London. Nov. 12, ‘On Parasites and theit 
Stiange Uses,” profusely illustrated, beT. Spencer Cobbold, 
MLD., F.R.S. Nov. 26, “ Ammal Mechanics,” wWuostratel*by 
experiments with the electric light and the oxy-hydrogen fantern, 
by S. M. Bradley, F.R.C.S, Dec. 3. ‘Whe Sensys,” by Prof 


_ Croom Robertson, Dec. 10, ‘ On Muscle and Nerve,” illustrated 


Ly experiments with the electiic light and the ofy-hydrogen Idn- 
t:m, by Prof. Gamgee, F.R.S.° Dec, 17,. “Tho Time that has 
e'apsed since the Era of the Cave Men of Igevchshire,” by Wm. 
Pengelly, F.R.S, 


Tue French Association, as is known, isto meet at Lille in 


- 1874. Among the many towns which desire to be favoured with 


it? presence in 1875 1s Nantes, the Municipal Council of which 
has already devo et 10,000 francs to defray the preliminary ex- 
penterepf the session, shonld it take place there. , 


ACCORDING to La Nature the volcano of Manna Loa, in 


l Hawai, is at present in full eruption, : 


A MICROSCOPIC SOCIETY has recently been founded at Mel- 
bourne. 


- . Lasr Thursday the whaler Ærik arrived in Dundee, having an 


board RoW. D. Bryan, who was astronomer to the Pwaris Ex- 
pedition; B. Manch, seaman; and J. W. Booth, freman All 
e 


a 





constructed by Mr. Chester, in which the castaways effected their 
escape from their quarters, Tt is about the sire of a 
Whalipg-bont, and somewhat sinflarty shaped. 


Tax of Phe Society of Arts faes, from the annual 
ed by the Mifister of Public Education, the fol- 
towing AA respecting education IneIte during the 
scholastic year 1872-73:—The number of students registered at 
the Royal Universities was 5,614, and in addition to this number 
1,333 persons were allowed to attend the course of lectures, 
making in all 6,497. At the Universities ofCamerino, Ferrara, 
Perrugia, Urbino, 284 sindents and 22 non-students, in all 806, , 
attended the course of lectures, At the Royal Institute of high 
studies at Florence the number of students was 214. ‘The Lite- 
rary and Scientific Academy of Milan numbered 26. At the 
Royal School of Application for the number of 
students was 173, and at that at Naples 185. Phe Technical 
Institute of Milan waa attended by 209 students, and the Normal 
School of Pisa by 41. 295 students were registered at the 
schools of Veterinary Scienco of Milan, Turin, oe 
The royal lyceums are 79 in number, with 4,228 pupils; the 
royal gymnasinms 104, with 8,462 pupila. In the royal colleges, 
which are 26 in nufber, there weg: 2,208 pupils. The following 
schools recetved subsidies from Government :—32 in Piedmont, 
67,290 francs ; 19 In Lombardy, 49,810 ff. ; 10 in Venetian pro- 
vinces, 16,550 fr. ; 24 In Emilia, 52,800 f.; 14 iy Tuscany, 
31,200 fr.; 17.in Marghes, Umbria, and Roman provinces, 
20, 800 fr, ; 54 in Neapoljjan provinces, 90,350 fr. ; 5 in Sicily, 
6,200 fr. The number of elementary schools throughout the 
kingdom was 41,713 (being 3413 more than were opened 
during the previous year). Of this number 21,353 were for 
boys, and 16,280 for girls. 33,556 were pablic and 8,157 pri- 
vate The number of pupils attending those schobdls 
during the scholastic year 1872-73 was 1,723,007, showing an 
increase of 145,853 on the number of the previous year; of this 
960,517 were boys, and 762,490 girls, The total number of 
pupils attending the} public schools was 1,545,820, and those . 
of the private schools 177,187. The total number of teachers 
in these schools was 43,420, being an increase of 3,102 on the 
-number of the previous year. Of these 23,272 were teachers 
in the goys’ schools, and 20,211 in the girls’ schools; the 
public schools being conducted by 34,309 teachers, and tho pri- 
vate by 9, 118. 

Wx have 1ecelved the Catalogu of the publications of Gau- 
thier-Villars, of Paris, for April, May, and June of this year. - 
It contalns the publications of most of the scientific societies of 
France, beside a number of original works in mathematics, 
physics, engineering, &c., which recommend it to the attention 
of scientific men, A few more forelgn catalogues have also come 
to hand, which we would recommend to those who wish to 
know what is being published on the Conflnent; no doubt the . 
publishers would be glad‘to send these catalogues to any o3¢ 
asking gfor them :—Catalog dea Antiqua. Bitcherlagera von 
Fidelis Butsch Sohn (Augsburg, 1874, sic.); A catalogue of 
works in Anatomy and Phymology, and Medicine generally, 
which belonged to the late Dr. Fahle, of Altona (T. O. Welgel, 
Leipzig); the same bookseller has dent eCatalog te ot atandard 
morka in all departments of Science: 


We are glad to see that the Quarterly Journal of Education, ` 

which is shortly to become a monthly, has opened its columns to 
a correspondence upon questions relating to science-teaching . 
. WE have received a separate reprint from tho “‘ Proceedings 
Of the Geologists’ Association” of Mr. D. C. Davies’ valuable 
paper on “Tho Overlapping of the Soveral Geological Forma- 
tions of tha North Wales Border.” 
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THE United States Signal Service has recently cofstracted a 
telegraph line to the summit of Pike's Peak, in Colorado, which 
is said to be the highest point reached byany ling in the United 
States, o» perhaps in the world. The bight is said to exceed 
11,000 ft. Regular reports as to the weather are tg be feng to 
Washington three tits daily. * 

THE additions to the Zoological Society's Gardens during ts 
pest week ficluile an American Cross Fox (Camis fulvus), 
Golden Eagle (Agnia Chrysretss), and a Virginian Eagle Owl 
(Bubo virgintanns), from North America, presented by Capt 
D. Herd ; 2 Mexican Deer (Cervus mexicanus), from Porto Rico, 
presented by Mr. W, Imacson; two Sand Badgers (Maes an- 
kuma), from Japan, presented by Lieut. Hon. A. C. Littleton ; 
a Black-eared Marmoset, (Hepale penseillata), from Bran, pie- 
sented by Mr. C. Hawkshaw ; a Spotted Hysena (Hyena erocuta), 
and two Bronze-winged Pigeons (Phaps chalcogvera), born in the 
Gardens; two Rhgas (Aer americana), from S. America, depo- 
uted; two Chilian Tinamous (RAynchetus perdicarins), three 
Banded Tinamous (Cryfiurus noctivagusy nd two Obsolete 
Tinamous (C. ofsee'us), from S. America, recerved in exchange. 








ORIGINAL RESEARCH AS A MEANS OF 
o EDUCATION*® , 
` 
Ih 
[ti is the greatest possible mistake to suppose—as, unfortunately, 
many yet do—that e scientific education unfits a man for 
the parsuits of ordinary professionel or commercial life. I be- 
lieve that no one can be unfitted for besiness life or occupations 
by the study of phenomena, all of which are based upon law, 
the knowledge of which can only be o by the exercise of 
e}act habits of thought, and patient and laborious effort I 
dare say many who have had a rcientific education make bad 
men of bushess, but so do many who have not had such an edu- 
cation ; it is not the scientific education which has spoilt them. 
Even more directly does the value of scientific education bear 
upon professional and manufacturing life. The medical man’s 
success depends mainly upon the exercise of faculties which are 
P eminently called forth, and strengthened in original scientific 
lventiguions The manufacturer who aspires to 
following the rule-of-thumb wosk of his ecensors, 
requires exactly these habits of mind which are developed by 
research. If the brewer, the calico-printer, the dyer, 
the alkali-maker, the metallurgist wish to m o any advance of 
“their own in thelr respective trades, they cannot do so without 
the exercise of powers which an only be gained by eee 
Hos of paling ees ingui Dou many—nay, even most—o 
md improvements in the arts nd manufac- 
a a made nd men who hate been selktaight 
But these men have acquired for themselres, by slow and 
cult steps, tho same habıts of exact observation, patient and 
laborious devotion, and manipulative or coħstructive skill which 
the modem student of science may, at any rate to r very con- 
siderable extent, gain in his college course. So valuable is this 
kind of AGA to found to be, that in Germany, where it is most 
practised, the chemical manufacturers now refuse to take young 
men into their works unless they have not merely had a scientific 
education, but also have prosecuted original investigation. 
Tf, then, education in its widest srie bas for its objects, as I 


resume will be generally allo of Hio gind aid 
cattles tles in such a way as most fi oe to 
discharge with benefit to mankind - athena alter hfe surely 


for the of scientific research should 
orm no mconalderable portion of the work of every institution 
professing to deal with the higher education of the country. And 
yet when we come to look at the provision made for encouraging 
either at our oldep or at most of the more 
learning, we are astonished to find that this 

essential provision 1s almost altogether ignored, At Oxford and 
Cambridge thousands*of pounds are year lavished upon the 
encouragement of classical and mathematical attainments, whilst 
the claims of research can scarcely be mid to be 
recognised. Hence these highly endowed universities, whilst 
they are justly celebrated for therr critical faculties, have ceased 


Concluded from p. a9. 
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to represent, in any ghe direction; thie productive power of tho 


Original research, the true life-breath of civilimtion, does not 
in Éngland, as is the case m Germany, look to the umyerset” 
as the nurseries where its young shoots shall be tended and che. 
rished, for there, at present, its value is scarcely A 
Indeed, Sw William Thompson has his opinion 
that the system of examinations at the univerntles a 
eae eee inquiry, and exerts a very m- 
jurlous effect in obstrycting the progress of science. The 
time is, however, not far t Phen this want of appre- 
A cults ob orginal research will be a thing of the 
pale aaa hee the universities will vie with each other in en- 
couraging of pr and in honouring more 
those whose lives are derota. B this high calling. Owing to 
the want Of means of original investigation in our 

seats of learning, c activity of the country has 
ound vent coe R No want of ent 
can repress reall? great mmds or powerfol wills, Manchester 
can boast the names of many men who, in spite of want of uni- 
haha Mery have done much for science. Who, for instance, in 
the whole scientific annals of Oxford, can be placed on a footing 
of equality with Dalton or Joule? These men are, however, great 
in spite of our systematic negligence of the subjects, the mastery 
over which has made they names immortal. 

Lf, in the face of so much that is di in this want of 
recognition of science, England has still no reason to fear the 
comparison of her great men of science with those of other 
countries, we may feel, sure that our pontion among the nations 
will be raised when the Governmen! oar universities, and the 
country at large become alive to their as regards the encou- 

ement Tongkat acisaiiiic rieri, aad whee the number of 
ae men who devote theaoee to thas pursuit shall thereby be 

increased. Much assistance in this direction may con- 
ndet be cr era from the Royal Commission on Scientific 
Instruction the Advancement of Science, of which his Grace 
our President is chairman, and which has lately published its 
milrd report the progress of sclentific education aud, research 
in the two old universines, In this report, the importance, from 
a national pomt of view, as well as an edu instrument of 
original research 1s fully 7 scents whilst the means of 
the universities to take their due share in the management of this 
branch of human acti is suggested. The evidence given 
before this Commisgion Sir jamm Brodie, Prof, Frank- 
Dr. Carpenter, and other competent orittes, 1s of the 
eee peace and unanimous character, and the opinion thus 
stiongly ex pressed must ere lo produce its effect. 
portance of fi scientific research in connection 
wit higher educations, however, now well understood to the 
anthorities of this Very considerable facilities for 
out original work are given both t® the teachers and to the pu pilh 
arhilst in fhe appointment of the professors special 
ea, a aca ea i 
Take bol has now been organised for many years, 
bold T y aa hen not been behind any chemical 
in this kmgdom in the origmal work we have pro- 


pay Tae laboratory, which has only recently been 
ae already, under the care of its talented Die 
Ha whose at researches are valued wherever Science 

is appreciated, ee valuable work, and the new depart. 
ment of practi ysiology Which has just been established 
will doubtless Pe ai eee In the 


biological sciences our teaching resources have hitherto been 
limited ; but although this has necessarily revented the prose- 
E ee essors of this d 
ment have been distinguished original in don 1m 
vestiga 


To asnast in developing in the practical communi the appre 

clation of scientific research, and o to the li 

chester men and to the wise advice of Prof. Frankland, io aes 
occupied the chair which I have now the honour to hold, a scho- 
larship for original chemical research—our Dalton Chemical 
Scho was founded in 1853 as a testimonial, and a fitter 
one could not have been pro: to our townsman. The 
alsa ae oe Gee a r excellence in on- 


Serin A hpa izo A reamsaase ridhoi a 
fey at inp al novelty of the experiment, time has , 


pied, Wo can area po the course which its onginators 
adopted o can alread: to a fairly long list of *men who 
have taken our Dalton Scbsmeikiy, eho aoe Hold hah eos 
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ible tions in sclentific, meoofalaring, and offftial life ; 
rues a e the benefit conferred upon 


am by the i received when competing for thegscho- 
afer erent es for the first time ih their lives in 
' carrying out an investigation on some original subject, 

On the model of our Dalton Chemical Scho p, an im- 
portant physiological scholarship has lately been founded in this 
College by Mr. Robert Platt ; conditions S teire inrolye 
tho Prosecution of an original investigation 14 physiology ; and it 
le te be hoped and erected thak ihis sholnabip li do as 
much to stimulate the study of phymology amongst us as the 
Dalton has certainly done in the case of chemistry. The eab- 
lishment of similar scholarships in the bianches of physics end 
biology 1s much to be aor and oe e for these 

inl purposes will assuredly prove of. the greatest e 

rls forme to point out tho deat pplication 
which the knowledge and gained in the labora- 
tory recelve m the arts and mannacturoy dependent upon 
chemical science. These everyone can see for himself The 
ordmary routine work of the alkali maker, the dyer, the brewer, 
the calico printer, calls immediately for chemical knowledge, and 
manufacturer, wao do no! yetsce oat tis i 
afforded by original experimental investigation, are y 
to K. chemical knowledge if ıt can show them that thelr 
drugs are adulterated or their water i 

the exact mode by which encouragement should 

be given in country to original research, opinion way differ. 
One p has lntely been made by the distinguished presi- 
dent of the British Association (Prof. AeW. Williamson), in his 
able address at Bradford, which ıt behoves all interested in the 
progress of the country carefully to consider. ‘Without attempt- 
ing to discuss the details of this or other schemes, it may be well 
to point out those genefal features of the subject upon wich 
these proposals are based. k 

In the first place, then, we shall agree that the measures which 
have to be taxen must be tic, must apply to the country 
at large, and must inclode all classes What we need is the 
development of the latent intellectual resources ofthe country as 

science, the means of sifting out from the great mass of 
the people those golden giains of genius which now too often are 
lost amongst the sands of mediocrity. This can dhly be fully 
accomplihed hs a ae extending from the lowest piimary 
schools up to the bighest educational establishments in the land, 
and therefore almost necessitates the acten af Government. 
But whilst believing that a national system is needed im order 
that the potenhal scientific energy of the shall become 
active, I for one should most stgongly object to the establish- 
ment of a complete system of State education. One of our 
greatest sa and sources of natio: has been and 
is the freedom trom Governmegt control which gur educational, 
munici and local :nstitutions have alwnys enjoyed ; and the 
evils of a uniform State systema, as existing in France (which ® 
rach that the Minister for Education remarked with pride, thet 
at a given moment the classes 19 al the Lycees in France were 
engaged in reading the same pter in Cæsars Commentaries) 
need only be felt to be deplored. 

Secondly, it is clear that in order to b® able tø select from 
ban, se ple those whose mental and physical powers fit 
them for mibeately advancing science themselves, th Seti 
of a scientific training must be much more widely used than 
is at present the case. This can only be slowly accomplished ; 
the methods of sclence are oily b&inning to be under- 
stood, aud, unfo: y, in school teaching the introduction of 
a scientific subject has too often been looked upon more as an 
amusement than as a study reqainng as much o1 more attennon 

exactitude than the older subjects, one which when properly 
taught acts to quite as an extent as a mental discipline. 
Science teachers have yet to be trained, and a system of miro- 
dacng elementary science as disciplinary teaching unto primary 
and secoldary schoolshasyettobemadegeneral Atthe same time 
new insutdtions have to be founded in which the higher branches 
of the varous sciences ore taught and original research en- 
couraged, and into which youths of conspicuous ment must be 
drafted, whilst exsting colleges and univermtes have to be 
modified to suit the requirements of the ume. These institutions 
must contain laboratories, not only for teaching purposes, but 
* suited for scientific research, and the professors must take in a 
certain umber of advanced students to work on mM- 
igation. This is Indeed, as Sir Benjamin Brodie points 


his evidences before the commission, an educational | 
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function of the most #mportant character ; because here scien- 
tific edħcatlion is carried out to its end, and if this is not 
done, stop of the most important part of all m 
scientific edu@ition, gor the perfection of science as a means of 
educgton is seen only in sci@htific'ingniry. The fnpils thus 
tiined ewentually pyrene aclence as their main business in life, 
and become in their time teachers and prtwessors of their subject. 
Thus by degrees the profestton of the investigating teacher mil 
become as one in which the casita our youths may 
obtain and recognition, as well as satisiaction and delight, 
and thus the scientific power of the coantry will be vastly in- 
creased. 


Concerning the ennobling nature of original scientific in 
it is needless for me to say much, for althoagh I should ine 
last to contend that men of science are free from the foibles and 
weakness common to all mankind, E think it stands to reason 
that the habits of ee an retge oy must cherish, are 
such as must raise hi ve the petty struggles of ordinary ex- 
istence, and must, for a time at eat ift himn iuto an atmosphero 
free from the cloud and smoke which too often darken the usual 
current of men’s liva Tn order to give You $h ides in what 
original research „ and to point ont to you the interests 
attaching to an mafliry, the pracncal applications of which seem 
as far distant as those of a newly-discovered planetoid, I will 
fora few moments draw your attention to a cass of the kind 
with which I happen to be familiar. A the sixty-three 
different elements of which the earth, so far as we know, ıs 
made up, there are many which have been fonnd dhly in the 
most minute quantity. Indeed, in the list of elements sus-’ 
pended on the wall, you will notice that a number out 
of the sixty-three are marked asrare. A few only of these sub- 
stances are employed in the arts and manufactures, or are known 
to play any partin pan ear aye Ae the rest are rariuea 
of interest at present to the sclentific chemnt. It would, 
however, be presumptnofs on our pert were we to assume that 
the existence of these bodies is a matter of no moment, for we 
are conrenty learning that substances hitherto supposed to be 


useless are of the most vital importance. Hence itis obviously 
our duty to get to know all we can about the ofeach, . 
even the rarest, of these elementary bodies, and cially about 


their relation to, and mode of action on, the other elements. 
It w clear, too, that as long as our knowledge of the properties 
of any one of these elementary bodies us inaccurate, or 1f mis- 
taken views regarding any one have arisen, our science must 
suffer in completenesa, For just as an erro: made inethe base- 
ment of z house throws the upper storeys wrong, so a mistake 
concerning the size and shape of the foundation blocks of oar 
science may render the whole chemical superstructure faulty. 

In 1830 the great Berzelius fully examined a new elementary 
body tamed vanadium, the existence of which had been pre- 
viously discovered by his co Sefstrom. Having most 
carefully ascertained the remarkable properties of this new sub- 
stance gud its compounds with theso elem®ats, Berzelius gave 
to vanadium and its compounds a certain chemical position and 
place amongst the other elements, Thus to the compound of 
vanadium and en containing the largest proportion of the 
latter element, called vanadic acid, he asmgned the formule 
Va O, meanmg thereby, in the atomic language of our 
townsman Dalton, that two indivisible es or atoms the 
metal are combined with three indivisible particles or atoms of 
oxygen ; and these views, enforced by expegjments of the most 
unimpeachable character, were for years universally adopted by 
chemists, 

In 1858 a fact was observed by the German chemist, Ram- 
melaber$, with Sp ether theeryaalline form of the best known 

vanadium which exhibited Berzelius’s conclu- 

sons in a new light, It had long been known that substances 
which have an us chemical an pe are found to cry- 
stallise in an identical form, Thus the different alams containing 
alumina, ode of tron, oxide of chromium, oxide of manganese, 
all crystallize in octahedrag and the oxides contained in these 
alums have all an analogous composiuon; that is, the relations 
between the nuinber of atoms of metal and of oxygen ın each 
case is identical Now, Rammelsberg found char the cystalline 
form of a mmeral contamed vanadic acid, and lead was identical 
with another mineral contammg phosphoric acid and leed. 
Hence we should expect to find that the oxide of vanadium, 
termed vanadic acid, and the aan avg Seiden called phos- 
horic acid, possess an analogous constitution. Sach, 
Loweret was found not to be the case. Phosphoric acid u well 
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known, and, without doubt, consists of tro atoms of phosphoros, 
united with five atoms of oxygen, whereas Berzelius found 
three atoms of oxygen to two of the rare metal in c acid, 
How is this discrepancy tò be explained ?e We gave here to do 
either with an exception, to the otherwie general law of ito- 
morphism, so that We may have identity of crystalline®fqom, 
without any analogy inchemical composition, or us’s experi- 

entz and conclumofia respecting tke constitution of ehis vanadic 
fia aro incorrect By experiments on the properties of vanadium 










and its compound’, made with much r quantities than it fell to 
the lot of the Swedish chemist to with, it was shown that 
something had been overlooked by him, It was that the 


ubstance which he supposed to be a metal was not a metal dt all, 
an oxide, and that vanadic acid really contains ate a 

an he belleved 1t to contain. And what is remarkable 1s 
quantity of oxygeh, which had been overlooked, is exactly 
e quantity which ts needed in order to make the constitution of 
vanadic acid identical with that of phosphoric acid. We have to 
take out of each atom of Be:zelius’s metal one atom of oxygen in 
order to get the true vanadium, so that the real atomic weight of 
this elementgs Jams than that given to it by Beizelms by the 
atomic weight of oxygen, 67'3— 16 = %3. Thus the chemical 
constitutions of phosphonc and of vanadie acids are ted 
by the formule Py Oy Va Op, The law of isomorphism re- 
mams unassalled, and the goddess (Vanadis is a cognomen of 
the Scandinavian goddess Fieia) who was found wandering as a 
waif and a sray among her companion elements, has been re- 
stored tg her filends, and now forms a recognised 
member of a family group. © ° 
To sam up, my aim in the foregomg remarks has been to 
show that uf iden of inquiry, independence of thought, disn- 
terested and stenifast labour, habits of exact and rathful ob- 
servation, and of clear perception, are things to be desired as 


nding to the higher intellectual devefopment of mankind, then 
research t to be ed as one of the most 
le means of education, And on this giound alone, | 


and independent of the enormous material benefits which such 
studies confer on the nation, it 1s the bounden daty not only of 
the Government, but of every educational establishment, and of 
eyery citizen of this country who hes the progress of humanity 
at heart, to promote and stimulate the growth of onginal research 
amongst us, 





HELWETIC SOCIETY OF NATURAL SCIENCES 


“THE 6fty-sixth annual meeting of this sonety was held on the 

18th, 19th, and 2oth of August last, at Schaffhouse, under 

the presidericy of Dr. Stierlin, and is described as havmg been 

a highly animated aL sal note a few of thagmore im- 

rtant papers ted; for particulars of which we are 
Prddbted to the pppoe des Sctcnees, ô 

In the sectioneof Physics gnd Chemistry, M, Soret described a 
mêthod for studying mer -violet spectra. It consists in placing 
a asians lamina (sulphate of quinine, z.g. between two 
glass plates) before the eyepiece of a spechoscope, where the image 
1s formed,and observing, with sufficient fichagton of the eyeplece 
the image of the ultra-violet spectrum then developed on the 
lamina. Prof. Kopp read a paper on bremline and its denva- 
tives. The Deacon process of manufacturing chlonne was the 
subject ofa paper by M. Hurter, which gave rise to lively dis- 
cussion. Di, He who has been obserymg the sounds of cas- 
ndes, find they all give the note C sharp, or F, 

In Geology, Dr. Schalch had a paper on the volcanic rocks of 
Hoh zau. ese are in two groups, thet of basalts, #hd that of 
phonolite. They form isolated cones surrounded with thick 
aul of volcanic tufa, the nature and arrangement of which 
indicate that the eruptions happened at successive interyels about 
the end of the tertiary epoch, ML Favre showed a section of the 
Vaudois Alps made at Pleiades, near Verey aux Ormonts ; in 
which he distinguishes three zones, consisting of superior Jurassic 
and Necomian, and different portions of Eocene, sunata, Dr, Heim 
exhibited a new method of geological representation of a county; 
it conssts in a se1eg of sections, on the same scale, coloured and 
fixed vertically at equal distances on a geological map. He also 
made some o tions on tHe rone of contact of crystalline 
rocks and sedimentary strata ın Eastern Switzerland and the 
Bernese M. Lang announced the early publication, 
the Alpine Club of a glacier-register, in which information vail 
be given as to dimensions, form progress, &c., of glaciers At the 
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first sdance Prof. Heim gave a valuable resewrd of the various 
theories of glacial m At the second, Prof. Desor presented 

a memoir on morainic landscapes, by which he denotes those ` 

ing a former extension of glaciers. The most s 

types are at the southern base of the Alps. There is discernible 

a zone consisting of a succession of verdant hillocks, sometimes 
aligned, sometimes separate ; these me found to be composed of 
the w&ris of old formations bruwed and triturated, and clearly 
indicating glacial action. A good example occurs at the hgse of 
Monte po di Fiori 

At the opening sanee Prof. Forel gave an account of e 
his on the deep-water fauna in Lake Leman, of which 
heenumerates some thirty species: He had also studied the 
fauna of the lakes of Neuchatel, Zurich, and Constance, Ils 
conclusions are briefly these :— There are in the lal cs three dis- 
tinct fruns: (4) a littoral, extending to 15 or 20 metres depth ; 
(6) a deep fauna, from 20 to 300 metres; and (c) a pelagic 
fauna. All the forms of the deep fauna have analogous or simi- 
lar forms in the @ttoral fauna ; but the converse does not hold, 
At the same level the deep fauna are the same. A few species 
found between 30 and 100 metres are not found at 300 metiem 
but all the at 300 metres are found between 30 and 100 
metres There are local and seasonal differences. The deep 
fanna aie best studied between 30 ana 60 metres, In compafing 
different lakes the g characters of deep fauna are the same, 
but special characters x 

In the section of zoology and botany, M. Bugnion descnbed 
some sensitive organs found in the epidermis of Proteus and 
Axolotl. They ae consdermbly developed in the former (1460 
were counted none 8 en), and ate disposed in linear groups 
of three or four along ceitain nerves of the head, and the Interal 
nerve tothe end of the tall They iesemble the cyathiform 
o discovered by AL Leydig in 185g 1n the epidermis of fishes. 
oF Cartier gave a paper on the sensitive hairs of crocodiles. 

In the medical department Prof. Karsten, of Vienna, made a 
communication on wecreésests in which he pointed out tha: Bac- 
teria, Vibriones, and micro-coceus, & +, are not to be 1ezarded as 
organic species, properly so called ; the phenomena of anumal re- 

roduction Have never been observed in them, They me pathor 
ogical products, which grow in the interior of vegetable or ani- 
mal cells, pot which do not penctrate these when once develope, 
as tes 
n the department of Pure Mathematis the principal @ 
paper was by Prof. Schwarz on a new example of a con- 
nual function which does not admit of Merivahyer. This 
paper will be found s extensoin the Archroe, 
is is the third time ın its history that the Helvetic ce 
has met at Schaffhouse, th® former occasions ha been in 
1825 and 1847. Thp next annual session 1s to be held at Coire. 
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° SCIENTIFIC SERIALS 
Sisungsberichte Mer Komgi. Bohwuschen Gesellschaft der 
Wrssense, nain Prag. Jan.e1871 to June 1872, (3 numbers), 


—Aftong the more valuable matter wm these numbers may be 
noted some contrputions to paleontological botany; more 
especially a paper by M. Feistmantel describing the vanous 
éruit-forms mgt with in Bohemian coal formations. (As pub- 
lished separately, the paper contains several excellent plates). 
The same author communicat& also full accounts of the flora in 
coal-measures ht the foot of the Riesengebuge, and at Merkin. 
—M. Dvorak bes some cuious experiments on individual 
differences between the two hs and between different parts of 
the Stern o hemme eye e shows that two non-umultaneous 
im ons, ecting one eye, n simultaneous, when 
he time-foterval is of a certain Pecks this interval he meæues 
with suitable apparatus. —In chemistry we have a note by 
Prof. Stolba, giving a new method of prepaiing boiofluonde of 
pouisnurn, and an account of the prose of this sarstance,— 

r Wi investigates mathematically the distance-action of 
electrical solenoids on material plane sulades; anda note by 
M. Domalip furnishes experimental proof of certain Jaws deduced 
by M. Dub as to the dependence magnetic moment on the 
dimensions of a magnetic bar,—Theie me also papers on the 
fauna of lakes in the Bohmerwald, on basaltic formaticns, and 
‘on several points in mineralogy and pure mathematics 


Bulletin oe Nacadémte Royale de Belgique, No & 1873- In 
this number is desciibed a recording wiferografh, devised by 
MM. Van Rysselberghe, and which seems to linve some ment, 
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"the advantage being tt that the readings of instru- | Atti dela “Rede dei Lined, Roms, “Dec. 1873 
ments can be routed by mice of sole peaa PEA This pyblication among other papers, an i 
- tfacos on a varnished copper aikeet al | doe accompanied’ with of human bou 
ic eyini m! whieh rotate rotates E intervals (e.g. found m s lg state of tion in a cemetery at Fe- 
Tp Raveena a As the intrest 0 by ob reneo. arhe MM. and Mori 
¢ movement cylinder ; vao soil, which epia ing, of 
ao ene graver, Which then gives a propo: portional? chon A pemg o v -Tho rous, 
in Ie to the inilivation of the instrament. At each revolu-- roar fo to anoth 


+ 





ver descends a little; Ghar & ariel. of enll 
leanas Sanel the extremities of whist? form the curve of 


‘arid thus made ready for ving.—M. Ter nmunicates 
- some dra made by M. ai dvd daw ee, 
which show the 


v 


~hill-sides in Novgbrod._. The tombs are, made of unhewn 


- papers ard a note rane Aen ment of. Calyp- 
ý ster bene Se ` ; 


” 


calls forth a sec fem M. de Tilly with refer- 
“ence to the all im of demonstrating the postulates 
of Euclid by ne geometry, or by añy geoneiical x — 
We further notes on the A steohotie lige, 


(Melsens), on the motion of pro a E hurous acid, 
a e a ea a r taal DE 

Bulletin de la Société Implriale dés Natwrolistes de Mascon, 
NG. 1, 1873-—In this number there is a valuable paper of 


ee c solar obstrvations in 1872, by M. Bredichin, Four 

p are appended, showing the profile of the sun 

rom July 22 to September 10 < s results confirm, in j- 
the main, those of Secchi.—M. bt Jape elke, te An 

to the successful acclimatisation ga ee en the An- 

cee s Yama Mayu, in the Baltic p 


ooking in this direction partly because of the-di of sei 
e ae ia the perch the new animal fe 
fei) One fagt is, that some of the egg: w 
, at times, for Naar pica toa sae neg 
12° ek. without apparent inj The temperature at which 
the worms were kept after lea the egg till spinning time, 
varied between 12° and 16°. R: e entire extra-oval life of the 
Yama Mayu in Riga is about 164 weekd ; or 9 ie tha aterpean, 
6 in the chrysplix, and 1} in the moth stagps 
a e pret Wise eure lave folly Goya at the 
scheme in question is a practicable one.. We havg further to 
tofe a long and interesting account, by M. Welkenstam, of cer- 
tain ancient cemgferies named Jalnikis,” found on many of the 
stones 
in fori of a rectangular cyst, Which contains the 
skeleton. In his study.of the question whether these cemeteries 
‘od’ to“ ancient Norgorodiana 
author is led to a 


træs, and 
Reale Istittdto Lombardo di Sten Lettere R Fasci- 
colo, KV, 1873.—In addition to a large quantity of historicale 
and) philoso phical matter, which includes a fourth paper on Kant’s 
pie y, by C. Cantoni, this number contains observations 
, 1873, by S. Tempel ; ù long paper on tha po 
phism of PYespora Herdikus, Dre Cibelli and ; ‘and 





si ea a a ae e 
: THE Annal di Chimica abpucata alla maitina for September 
: cooing ip pea eels pt ne a es ii oe 
tions, “ 
’ American of ‘ins and Arts, October. —This 
number- contains rp end tang Yai improvements 
_ 1p the silt of and caya, by Mri From 
miniite o on the 


tizet- ot Nopa, Schulze, a se oe 
determinations hitherto made with conical vomels’ are 


weer currents, and a kind of miniature avalanche 
formed. by the particles. He employs a cylindrical elu 

tube, he aro churn attached to its base, bpt screened by 
wire from i column, - This bas giren good -— 


Prot. Dara has a (continued) paper quartzite, limestone, 
and ‘amociated ‘rock of the vicinity of Great Barrington, Berk- 
shire Co., Mam. —Mr. Selina pene experiments on the 
deterthination of lead as peroxide, and Mr. Remsen commun 
- cates a note on “isomeric sulphi acida,— Mr. Bentham's 
‘anniversay address to the Linnean Society Js given; also a 
“diet Aiton pote oe -Vernenil, did ‘valuable 
térvice to Worth American geology.— We further note accounts of 
Arie eae a ae Se ee Utah, &c. 
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notice a paper by on the 

nerve and qe Prof. Respig 

falling stars observed, N 28, 1872, . 
SOCIETIES AND ACADEMIES ` 


Paris ; 

Academy of Bqjeoces, Oct. 40.—M. de Quatrefayes, re- 
sident, in the chair.—-The follo papers were read +— 3 

point attracted towards a fixed cent 


by M. J. Bertrand—On Dr, Reye's explanation of the sole 
spon, M. Faye. Dr. considers thet the heat of s 
acula CAA aD np roa aad on of the su 

causing a of vortex through which the m- Z 


of lower strata mse, expaml, cool duwn, and condense, M. HY 
alter explaining the theory m nestion, argued that a very mo”, ae. 
fact overthrows it at ance, . Reye's Boy reel ake 
vortex or om the sun, while the measurements of Carrington 
have shown that it is really #e the sun.—Anatomical researthes 
on the tardigrade Edemtats, by M, P. Gervals—M Alph. fe 
Candolle presented the last volume of the ~“ Prodronms Syste- 
matis Naturalis Regni Vegetabilis.”—-Tho secretary reported on 


et ace eee ae on an 
method of of supe by M. d’Avour.— 
the family of the 


Additonal nts 1o te moogeph ph on the 


by M, Belbiani—On 

the roductlon of certain barates in the way, by 
. Witte. The paper in question descnbed several of. 
ben and magaan magnesium, also several double salts tho 
ee on" the Cblorovanadatia by M. P, à 

fenille On production of metyylamines 1# the manufacture - 


of pyroliguevas prodacts, 
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